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 This is a composite outcome and will be defined as “occurred” if either 

infant death or severe organ dysfunctions occur. 

 Time Frame: from birth to 6 months after delivery (can be expanding to 

the end of the 7th month).  

 Type: binary variable (Yes / No). 

 

(4) The occurrence of abortion that related with congenital defects 

 Time Frame: from the confirmation of pregnancy to the 28th gestational 

week. 

 Type: binary variable (Yes / No). 

 

(5) Count of fetus defects, stillbirth, and birth defects  

 Time Frame: from the confirmation of pregnancy to 28 days after birth. 

 Type: Count-Number of events. 

 

(6) Occurrence of confirmed congenital heart defects (CHD) 

 All pregnancies will have prenatal ultrasound scans in the second trimester 

(around 20 to 24 weeks of gestation) performed by trained ultra 

sonographers; abnormal findings will be confirmed by authorized tertiary 

fetal medical centers. All newborns will have routine neonatal CHD 

screening, and those screened positive will be subsequently sent for further 

echocardiographic confirmation. The nomenclature of the International 

Paediatric and Congenital Cardiac Code (of the Nomenclature Working 

Group of the International Society for Nomenclature of Paediatric and 

Congenital Heart Disease) will be used to define CHD. 

 Time Frame: from the confirmation of pregnancy to 28 days after birth. 

 Type: binary variable (Yes / No). 

 

(7) Occurrence of maternal gestational diabetes (GDM) 



 
 

9 
 

 Pregnant participants will receive a 75-g oral glucose tolerance test during 

24-28 gestational weeks, and GDM will be diagnosed if any of the 

following criteria are met, based on the recommendations of the 

International Association of the Diabetes and Pregnancy Study Groups 

Consensus Panel: fasting glucose ≥5.1 mmol/L, 1-hour glucose ≥10.0 

mmol/L, or 2-hour glucose ≥8.5 mmol/L. 

 Time Frame: during 24-28 gestational weeks. 

 Type: binary variable (Yes / No). 

 

(8) Maternal gestational weight gain (kg) 

 This outcome will be calculated as body weight at delivery minus weight 

before pregnancy (self-reported). 

 Time Frame: from pre pregnancy to delivery. 

 Type: continuous variable. 

 

(9) Maternal weight gain (kg) at early gestation 

 This outcome will be calculated as body weight at around 20 gestational 

weeks minus weight before pregnancy (self-reported). 

 Time Frame: from pre pregnancy to 20 gestational weeks. 

 Type: continuous variable. 

 

(10) Occurrence of gestational hypertension 

 Pregnant participants will undergo blood pressure measurements at each 

prenatal visit. Gestational hypertension will be diagnosed if systolic blood 

pressure ≥140 and/or diastolic blood pressure ≥90 mmHg, based on the 

recommendations of the International Society for the Study of Hypertension in 

Pregnancy (ISSHP). 

 Time Frame: during pregnancy. 

 Type: binary variable (Yes / No). 
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(11) Maternal body weight (kg) at 6 months after delivery (Continuous variable) 

(12) Maternal HbA1c (%) at 6 months after delivery (Continuous variable) 

(13) Infant body weight (g) at birth, 42 day, 3 months, and 6 months (Continuous, 

repeated measurements) 

(14) Infant length (cm) at birth, 42 day, 3 months, and 6 months (Continuous, 

repeated measurements) 

(15) Infant body mass index (kg/m2) at birth, 42 day, 3 months, and 6 months 

(Continuous, repeated measurements) 

(16) Medical cost that relates with fetus and birth defects during pregnancy and after 

birth (Time Frame: from confirmation of pregnancy to one year old after birth) 

(Continuous variable) 

 

2.2.3. Case ascertainment and case definitions 

(1) Fetus and Birth defects 

The examinations for detecting fetus and birth defects will follow the national 

routine usual care protocols. All fetus and birth defects identified from the 12 

gestational weeks to 28 days after birth will be included. In consistent with the 

national birth defects surveillance policy, a total of 24 types of defects are 

defined (details of types of defects types see Appendix 1). Fetus defects will be 

detected by routine screening programs including prenatal DS screening, NT 

examination during gestational week 11 to 15, and ultrasound image 

examination during the second trimester (18-20 gestational week); and the 

number and type of birth defects after childbirth will be diagnosed and recorded 

according to national routine professional clinical examinations.  

DS, caused by the trisomy, translocation, or partial trisomy of chromosome 

21, is the most common genetic cause of intellectual disability. DS will be 

diagnosed by neonatologist. Neural tube defects including spina bifida and 

hypospadias, will be diagnosed by ultrasound examination and pediatric 

neurosurgeon.  
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5.2.2. Analysis of continuous secondary outcomes 

The continuous outcome will be summarised using number of subjects (n), mean, 

standard deviation (SD), minimum, and maximum by intervention group, and will be 

analysed by a GEE model with treatment as fixed effect, centre as cluster effect. The 

distribution will be normal distribution and link function is identity. Mean differences 

of outcome with their two-sided 95% CI between the two arms will be derived from the 

GEE model.  

 

For repeated measurement variables, such as infant body weight at different visit, or 

maternal body weight during gestation, will be analyzed using linear mixed model with 

treatment, visit, interaction between treatment and visit as fixed effects, baseline 

measurement as covariate, cluster, and subject as random effects. SAS PROC 

GLMMIX will be used the data analysis. 

 

5.2.3. Analysis of count secondary outcomes 

The count outcome will be summarised using number of subjects (n), number of events, 

incidence rate (events per 100 person-years) by intervention group, and will be analysed 

by a GEE model with treatment as fixed effect, centre as cluster effect, and follow-up 

time as offset. The distribution will be Poisson distribution and link function is log. 

Incidence rate ratio with their two-sided 95% CI between the two arms will be derived 

from the GEE model. 

 

5.3. Cost-effectiveness Analysis 

We will calculate the total cost of each subject including cost of treatment, nursing, and 

rehabilitation from recruitment to the follow-up endpoint. The differences of total cost 

will be compared between the two arms using the same methods described above by 

treating which as a continuous variable. The total cost of intervention arm included folic 
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acid supplements and RBC folate examinations before conception. All the cost is settled 

in RMB. Further comprehensive cost-effectiveness analysis will be described by a 

separated SAP. 

 

6. GENERAL CONSIDERATIONS FOR DATA ANALYSES 

STATA® (version 15.0) will be used to perform all data analyses and generate the 

majority of data displays. SAS or SPSS or S-Plus or R may also be used for some data 

analyses and generating statistical graphs.  

6.1. Reporting Guidelines 

We will follow the Consolidated Standards of Reporting Trials (CONSORT) 2010 

statement: updated guidelines for reporting cluster randomised trials 

(http://www.consort-statement.org/).  

 

6.2. Participant Disposition and Flow Chart 

A flow chart will be drawn up showing the number of participants screened, enrolled, 

and followed-up in each study arm, and the number contributing to the ITT and PP 

analyses.  

 

The number screened and not enrolled and the reasons for non-enrolment will be 

reported, as well as the number and reasons of participants who were lost for follow up, 

or who were withdrawn from study for safety reason, or who crossed-over between study 

arms, or because of other reasons, et al.   

 

A list of major protocol deviations will be presented after being unblind. 
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6.3. Data Summaries 

Continuous variables will be summarized according to number of subjects with non-

missing data (n), mean, standard deviation (SD), median, minimum, and maximum. 

The confidence intervals will be reported on summaries of continuous effectiveness 

variables. 

 

Categorical variables will be summarized according to the absolute frequency and 

percentage of subjects (%) in each category level.  The denominator for the 

percentages is the number of subjects in the treatment arm with data available, unless 

noted otherwise.  

 

6.4. Graphical Displays 

Mean values for some continuous outcomes by treatment and visit will be plotted.  

 

6.5. Multiplicity 

Multiplicity adjustment will not apply to the primary and secondary outcome analyses. 

 

6.6. Missing Data 

Missing baseline covariates will be imputed using simple imputation methods in the 

covariate adjusted analysis based on the covariate distributions, should the missing 

values for a particular covariate be less than 5%. For a continuous variable, missing 

values will be imputed from random values from a normal distribution with mean and 

SD calculated from the available sample. For a categorical variable, missing values will 

be imputed from random values from a uniform distribution with probabilities P1, P2, …, 

and Pk from the sample. Seed for the imputation will be set as 128.   
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If the missing values for a covariate are ≥5% then they will be imputed using Markov 

chain Monte Carlo (MCMC) methods using SAS PROC MI. 
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7. TABLE CONTENTS 

Table 1: Summary statistics of baseline information. 

Variable Statistics 
Treatment A 

(N=) 

Treatment B 

(N=) 

All 

(N=) 

Age (year) n    

 Mean    

 SD    

 <35    

 ≥35    

Ethnicity n    

 Han    

 Other    

Preconception Body Mass Index, kg/m2 n    

 Mean    

 SD    

 <24 kg/m2    

 ≥2 4kg/m2    

Parity, time n    

 1    

 ≥2    

Presence of adverse pregnant history n    

 Yes    

 No    

Exposure to smoking n    

 Yes    

 No    
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Table 2： Summary statistics of compliance of participants. 

Variable Statistics 
Treatment A 

(N=) 

Treatment B 

(N=) 

All 

(N=) 

RBC folate concentration before pregnancy n    

 Mean    

 SD    

 Median    

 IOR    

<400 ng/ml n(%)    

≥400 ng/ml n(%)    

RBC folate concentration at the first antenatal visit n    

 Mean    

 SD    

 Median    

 IQR    

<400 ng/ml n(%)    

≥400 ng/ml n(%)    

 
 
 
Table 3: Summary statistics of primary and secondary outcomes estimated by GEE 
model. 

 N(%) GEE model analysis 

Primary and secondary binary 

outcomes 

Treatment A 

(N=) 

Treatment B 

(N=) 

Risk Ratio 

(95%CI) 

p-value 

Occurrence of fetus defects, still birth, and 

birth defects 
  

  

Occurrence of fetal defects     

Occurrence of birth defects     

Occurrence of abortion that related with 

congenital defects 
  

  

Occurrence of gestational hypertension     

Occurrence of maternal gestational 

diabetes 
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Table 4: Summary statistics of secondary repeated measured outcomes estimated by 
linear mixed model. 

  n, mean (SD) Mixed model analysis 

Secondary repeated measured 

outcomes 

Visit 

Treatment A 

(N=) 

Treatment B 

(N=) 

A vs. B 

Mean 

difference

（95%CI） 

p-value 

P-value from 

Treatment*time 

interaction test 

Baby body weight Birth      

 42 days      

 3 months      

 6 months      

Maternal body weight during gestation Periconception       

 
Gestational week 

20 

  
  

 

 At delivery      
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9. APPENDIXES 

9.1. Appendix 1. Types of fetus defects and birth defects 

 
1. Anencephalus 
2. Spina bifida 
3. Encephalocele 
4. Congenital Hydrocephalus 
5. Cleft Palate 
6. Cleft Lip 
7. Cleft Lip with Cleft Palate 
8. Microtia (including Anotia) 
9. Deformity of external ear(s) (except Microtia and Anotia) 
10. Esophageal atresia or stenosis 
11. Anorectal atresia (including Congenital Anorectal Malformations) 
12. Hypospadia 
13. Ectopocystis 
14. Pes Equinovarus 
15. Polydactylism 
16. Syndactylia 
17. Limb shortening 
18. Congenital Diaphragmatic Hernia 
19. Pcromphalus 
20. Celoschisis 
21. Conjoined Twins 
22. Trisomy 21 syndrome 
23. Congenital heart disease 
24. Others. 
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9.2. Appendix 2. FOID Study variable list 

Appendix 2.1 Intervention trial variable list 
NO variable  
  Pre-pregnancy  
1 hospital card number T 

2 Recruited number T 

3 Recruited date D 

4 Female name T 
5 Female height  N 
6 Female weight  N 
7 Female age N 
8 Male name T 
9 Male height  N 
10 Male weight  N 
11 Male age N 
12 Tel No T 
13 Community (basis for grouping) N 

14 Nutrient Interventions 
B 

(1=intervention 
0=control) 

 Nutrient first test   
15 Nutrient first test date D 
16 Serum folate N 
17 Red blood cell folate N 
18 Serum ferritin N 
19 VD(Vitamin D) N 
20 HCY(homocysteine) N 
21 Vitamin B12 N 
22 LDL low density lipoprotein cholesterol N 
23 HDL high density lipoprotein cholesterol N 
24 TG total cholesterol N 
25 TC triglyceride N 
26 FBG(fasting blood-glucose)  N 

27 

Genotyping (BHMT (rs3733890), CBS (rs2850144, rs2851391), 
FIGN (rs2119289), MTHFD1 (rs2236225), MTHFR (rs1801131, 
rs1801133, rs3737965), MRT (rs1805087, rs28372871, 
rs1131450), MTRR (rs1801394, rs326119), RFC1 (rs1051266), 
and SHMT (rs1979277)) 

B 

28 Clinical information (see Table 3) - 
29 Insufficient serum folate B 
30 Insufficient RBC folate B 
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 Nutrient repetition measurement  
29 Nutrient repetition measurement date D 
30 Serum folate N 
31 Red blood cell folate N 
32 HCY (Homocysteine) N 
 Pregnancy  
33 Ultrasound image screen in mid-gestation T 
34 Report detail (positive) B 
35 Confirm image diagnosis T 
36 Therapeutic plan T 
37 birth defect diagnosis T 
38 Clinical information (see Table 2) - 
   

Note: T, text variable; D, The date type; N, Continuous variable; B, binary variable. 
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Appendix 2.2  Pregnant variable list in routine system  

NO variable  
  Basic information  
1 hospital card number T 

2 inpatient number T 

3 name T 
4 age N 
5 Pregnant times N 
6 Delivery times N 
7 last menstrual period D 
8 Gestational week at the first visit N 
9 The first visit date D 
10 Height  N 
11 Weight N 

12 Systolic blood pressure at the first visit N 

13 Diastolic blood pressure at the first visit N 

14 Occupation T 

15 Education T 
  Antenatal care record  
16 Weight at each antenatal care N 

17 Systolic blood pressure at each antenatal care N 

18 Diastolic blood pressure at each antenatal care N 

19 Gestational week at each antenatal care N 
20 Antenatal care date  D 
  Lab data  
21 Cytomegalovirus N 
22 Cytomegalovirus date D 
23 Rubella virus N 
24 Rubella virus date D 
25 Toxoplasmosis N 
26 Toxoplasmosis date D 
27 Syphilis screening N 
28 Syphilis screening date D 
29 Fasting blood-glucose N 
30 Fasting blood-glucose date D 
31 HCT(hematokrit) N 
32 HCT(hematokrit) date D 
33 Serum folate N 
34 Serum folate date D 
35 HCY(homocysteine) N 
36 HCY(homocysteine) date D 
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37 OGTT 0 hours N 
38 OGTT 1 hours N 
39 OGTT 2 hours N 
40 OGTT date D 
41 Triglyceride N 
42 Triglyceride date D 
43 Total cholesterol N 
44 Total cholesterol date D 
45 Hemoglobin date N 
46 Hemoglobin date D 
  Delivery date  
47 Gestational week at delivery N 
48 Delivery mode T 
49 Birth weight N 
50 Birth weight(second baby) N 
51 Systolic blood pressure at delivery N 
52 Diastolic blood pressure at delivery N 
53 Apgar scoring N 
54 Delivery date D 
55 Birth defect records T 
56 Weight blood pressure at delivery N 

 Note: The data will be extracted from maternal clinic antenatal medical record system. 

T, text variable; D, The date type; N, Continuous variable; B, binary variable. 
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Appendix 2.3   Pre-pregnant variable list in routine system 

  variable  
 Basic information  
1 Wife id T 
2 Husband nation T 
3 Husband age N 
4 Husband education T 
5 Husband id T 
6 Husband occupation  T 
7 Wife nation T 
8 Wife age N 
9 Wife education T 
10 Wife occupation T 
11 Tel no T 
12 Mobile phone No T 
 Medical history  
13 Female anemia B 
14 Female EH B 
15 Female heart disease B 
16 Female DM B 
17 Female epilepsia B 
18 Female thyroid disease B 
19 Female CGN B 
20 Female mental disease B 
21 Female tumour B 
22 Female TB B 
23 Female HBV B 
24 Female VD B 
25 Male anemia B 
26 Male EH B 
27 Male heart disease B 
28 Male DM B 
29 Male epilepsia B 
30 Male thyroid disease B 
31 Male CGN B 
32 Male mental disease B 
33 Male tumour B 
34 Male TB B 
35 Male HBV B 
36 Male VD B 
  Vaccine  
37 Female rubella vaccine B 
38 Female hepB vaccine B 
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39 Male hepB vaccine B 
 Durg  
40 Female current medicine B 
41 Female medicine name B 
42 Male current medicine B 
43 Male medicine name B 
 Childbearing history  
44 Birth history  B 
45 Pregnancy times B 
46 Live birth B 
47 Dead fetus B 
48 Dead birth B 
49 Term delivery B 
50 Premature delivery B 
51 Natural abortion B 
52 Abactio  B 
53 Children number B 
54 Birth defect B 
55 Defect type B 
56 Menarche age B 
57 Period menstruation B 
58 Menstrual cycle B 
59 Menstrual quantity B 
60 LMP D 
 Family history of disease  
61 Female family history thalassemia B 
62 Female family history albinism B 
63 Female family history favism B 
64 Female family history hemophilia B 
65 Female family history CHD B 
66 Female family history DS B 
67 Female family history openNTDs B 
68 Female family history DM B 
69 Female family history dysnoesia B 
70 Female family history daysaudia B 
71 Female family history viaual disorder B 
72 Female family history neuropsychiatric B 
73 Female family history other birthdefects B 
74 Female family history fetal death B 
75 Female family history intermarry B 
76 Female family history relations B 
77 Male family history thalassemia B 
78 Male family history albinism B 
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79 Male family history favism B 
80 Male family history hemophilia B 
81 Male family history CHD B 
82 Male family history DS B 
83 Male family history openNTDs B 
84 Male family history DM B 
85 Male family history dysnoesia B 
86 Male family history dysaudia B 
87 Male family history viaual disorder B 
88 Male family history neuropsychiatric B 
89 Male family history other birth defects B 
90 Male family history fetal death B 
91 Male family history intermarry B 
92 Male family history relations B 
 Anthroposomatology  
93 Female height N 
94 Female weight N 
95 Female BMI N 
96 Female heart rate N 
97 Female SBP N 
98 Female SDP N 
99 Male height N 
100 Male weight N 
101 Male BMI N 
102 Male heart rate N 
103 Male SBP N 
104 Male SDP N 
 Lab data  
105 Leucorrhea check N 
106 Clue cell N 
107 Monilia infection N 
108 Trichomomas N 
109 Cleanness  N 
110 Whiff test N 
111 PH N 
112 Wom blood analysis N 
113 Female hb N 
114 Female wbc N 
115 Female rbc N 
116 Wom urine test N 
117 Female ABO N 
118 Female Rh N 
119 Female GLU N 
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120 Female GLU levels N 
121 Female NG N 
122 Female chlamydia N 
123 Female syphilis N 
124 Female HIV N 
125 Female ALT N 
126 Female ALT levels N 
127 Female HBs-Ag N 
128 Female HBs-Ab N 
129 Female HBe-Ag N 
130 Female HBe-Ab N 
131 Female HBc-Ab N 
132 Female HCV-Ab N 
133 Female CMV IgM N 
134 Female CMV IgG N 
135 Female RV IgM N 
136 Female RV IgG N 
137 Female TOX IgM N 
138 Female TOX IgG N 
139 Male blood analysis N 
140 Male hb N 
141 Male wbc N 
142 Male rbc N 
   

 Note: The data will be extracted the preconception care electronic data system T, text 

variable; D, The date type; N, Continuous variable; B, binary variable. 
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