
Appendix 

A. Children’s Hospital 1 does not provide obstetric/maternal care and the criteria for admission to NICU of 

Children’s Hospital 1 as follows: 

 - preterm newborns with BW less than 2000 gram or 

 - newborns in need of respiratory support or cardiovascular support. 

 - newborns in need of surgery in the neonatal period. 

The child health care in the public sector is organised from low to high level of care as follows: Community Health 

Centre, District Health Centre, Province General Hospital and Children’s Hospital. Parents can seek health 

providers for their child at any level they find convenient in terms of distance and trust. 

B. Demographic characteristics 

1. Maternal educational level was classified as one of two categories: junior high-school or lower level (  9 years) 

and senior high-school or higher level (> 9 years).  

2. Maternal occupation was classified as skilled job, unskilled labor, farmer or housewife. 

3. Maternal ethnicity included Kinh as major or non-Kinh (Khmer or Chinese) as minor.  

4. Primary caregivers included natural parents, grandparents or others (adoptive parents, relatives, in orphanage) 

5. The number of siblings were counted on all of the infant’s older siblings permanently living in the same house.  

 

C. Clinical characteristics 

1. Major birth defects were identified using the Manual of Operations of the Vermont Oxford Network 

(http://public.vtoxford.org).    

2. Respiratory support included oxygen supplement, nasal continuous positive airway pressure, conventional and 

high frequency mechanical ventilation. Duration of respiratory support was counted on the number of completed 

days that the infant was under support by any of the previously mentioned methods. 

3. Chronic lung disease (CLD) was diagnosed in infants with oxygen dependence persisting for the first 28 days 

from birth, plus a typical chest radiograph showing bronchopulmonary dysplasia (ill-defined reticular markings 

plus interspersed rounded lucent areas). 

4. Sepsis was identified as proven with at least one positive blood culture or other sterile site or was classified as 

suspected with negative blood cultures but clinical signs and biomarkers of septicemia. 

5. Necrotizing enterocolitis (NEC) was identified using at least one clinical criterion (bilious gastric aspirate or 

emesis, or abdominal distention, or occult/gross blood in stool without fissure) and at least one radiographic 

criterion (pneumatosis intestinalis, or hepato-biliary gas, or pneumoperitoneum). Classification of NEC stage was 

based on Bell Staging criteria.  
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Bell’s staging Systemic signs Intestinal findings Radiographic findings 

Stage I 

Suspected NEC 

Nonspecific: apnea, bradycardia, 

lethargy, and temperature instability 

Feeding intolerance, recurrent gastric 

residuals, and abdominal distension 
Normal or nonspecific 

Stage II 

Proven NEC 

Stage I + abdominal tenderness and 

thrombocytopenia 

Prominent abdominal distension, 

tenderness, bowel wall edema, absent 

bowel sounds, and gross bloody stools 

Pneumatosis with or 

without portal venous gas 

Stage III 

Advanced NEC 

Respiratory and metabolic acidosis, 

respiratory failure, hypotension, 

decreased urine output, shock, 

neutropenia, and disseminated 

intravascular coagulation (DIC) 

Tense, discolored abdomen with 

spreading abdominal wall edema, 

induration and discoloration 

Pneumoperitoneum 

 

6. Surgery was identified as any major surgery under general anesthesia.  

7. Retinopathy of Prematurity (ROP) was assessed formally by an ophthalmologist among infants whose birth 

weight was 2000 gram or gestational age was 34 weeks.  

8. Length of the hospital stay was counted on the number of nights treated at the hospital and presented in the 

unit of day.  

 

D. Family incentives 

Caregivers were provided with transportation if needed and were granted a waiver of payment when the cost 

was considered unaffordable. The family received a reminder phone call one week prior to each visit. For any 

drop-out, a reason was listed if known. 

 

E. Bayley Scales of Infant and Toddler Development-3rd Edition (Bayley-III) 

The Bayley-III is an instrument administered to evaluate the developmental functioning of children from 1 to 42 

months of age and to detect the developmental delays. Bayley-III consists of three main domains: cognitive, 

language (receptive and expressive subscales), motor (fine and gross subscales) plus social-emotional and 

adaptive behavior domains (parent questionnaires). It is age-standardized and is one of the most widely used 

tools in research and clinical setting, especially for neurodevelopmental outcomes of preterm infants.  

The Bayley-III scores of preterm Vietnamese infants were assessed in a collaboration between Oxford University 

Clinical Research Unit (OUCRU) and Children’s Hospital 1 research activities. The five subtests of Bayley-III have 

previously shown to have acceptable reliability and validity in a Vietnamese population.  

The certified Bayley-III assessors were blind to the details of the infant’s birth and hospital course. The tests were 

performed at CH1 in the Bayley’s room, a quiet and air-conditioned room with enough space for playing and 

resting. The results were recorded on the standard assessment forms, licensed by Pearson publisher. Raw scores 

were transformed to scale scores, then scale scores were combined to generate composite scores.  
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F. Data management and analysis 

All data were encoded and entered in the Excel file by the PI after each follow-up visit. After completing data 

collection, all data were re-entered by the PI. In case of difference, the original data from paper form were 

checked. 

Duration of respiratory support in day was log-transformed with base 2 for all participants, except for 3 

participants with zero day under respiratory support. These variable values were added 1 to be successfully 

transformed by logarithm.  We considered that the difference between 0 day and 1 day of respiratory support in 

terms of duration is minor and occur in a small group (only 3 participants) as compared with the conventional 

method of adding 1 to all participants. 

Causes of rehospitalisation: 

Respiratory diseases included pneumonia, bronchiolitis, asthma, apnea, croup. 

Gastrointestinal diseases included diarrhea, enterocolitis, gastroesophageal reflux disease, conjugated 

hyperbilirubinemia. 

Infection other than respiratory and gastrointestinal diseases included viral infection (Dengue fever, 

hand-foot-mouth disease, exanthem, unspecified), neonatal infection, meningitis, urinary tract 

infection. 

Surgical diseases included retinopathy of prematurity, closure of stoma (ileostomy, colostomy), 

inguinal hernia repair, cleft lips closure, ventricular septal defect closure. 

Others included cyanotic spells, febrile convulsion. 
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Table A. Comparison of demographic and clinical characteristics of Vietnamese preterm infants followed-up during two years after NICU  

discharge 

Characteristics Number (%) or Mean (Standard Deviation, SD) or Median (Interquartile range, IQR) 

 Gestational age (GA) p-value 

 GA < 32 weeks 

(n = 100) 

GA  32 weeks 

(n = 111) 

 

 

Boys, n (%) 62 (62) 72 (65) 0.8 

Birth weight (gram), mean (SD)  1410 (258) 2088 (388) < 0.001 

Gestational age (week), mean (SD) 29.6 (1.4) 33.6 (1.4) < 0.001 

GA distribution, n (%)     

     < 28 wks  12 (12) - - 

     28 wks - < 32 wks  88 (88) - - 

     32 wks - < 34 wks  - 62 (56) - 

     34 wks - < 37 wks  - 49 (44) - 

Multiple births (all twins), n (%)  17 (17) 17 (15) 0.9 

Mother age at birth (year), mean(SD) 28.7 (5.8) 28.8 (6.1) 0.9  

Maternal education , n (%)    0.4 

     Junior high school or less ( 9 years)   62 (62) 76 (68)  

     Senior high school or higher (> 9 years)   38 (38) 35 (32)  

Maternal occupation, n (%)   0.4 

     Skilled job  19 (19) 19 (17)  

     Housewife  31 (31) 30 (27)  

     Farmer  15 (15) 11 (10)  

     Others  35 (35) 51 (46)  

Primary care by parents , n (%) 90 (90) 101 (91) 1 

Older siblings at home, n (%)  55 (55) 66 (59) 0.6 

Ethnic minority  (non-Kinh) , n (%) 1 (1) 3 (3) 0.6 

Major birth defects, n (%) 4/100 (4) 23/110 (21) < 0.001 

Mechanical ventilation, n (%) 53/100 (53) 53/110 (48) 0.6 

Length of respiratory support (day), median (IQR) 22 (12,44) 7 (4,12) < 0.001 

Chronic lung disease, n (%) 32/99 (32) 6/110 (5) < 0.001 

     With postnatal corticosteroids, n (%) 7 (22) 2 (33)  

     Without postnatal corticosteroids, n (%) 25 (78) 4 (67)  

Sepsis, n (%) 78/99 (79) 62/110 (56) 0.001 

     Positive blood culture 12 (15) 14 (23)  

     Negative blood culture  66 (85) 48 (77)  

Necrotizing enterocolitis, n (%)  11/99 (11) 3/110 (3) 0.02 

Surgery , n (%)  13/100 (13) 23/110 (21) 0.2 

Laser ROP, n (%) 15/96 (16) 1/56 (2) 0.006 

Length of stay (days), median (IQR) 48 (36, 69) 22 (15, 34) < 0.001 

 NICU: neonatal intensive care unit 
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 The first 9 years includes 5 years in elementary school and 4 years in junior high school. Higher educational level includes 3 years in senior 

high school, college, undergraduate and postgraduate education.     

 Skilled job refers to professional and intellectual work. 

 Other jobs refer to unskilled labor and shopkeeper.  

 Other primary caregivers were grandparents or other relatives.  

 Ethnic minority includes Khmer, Chinese. 

 Suspected sepsis based on clinical signs and biomarkers for septicemia. 

 Surgery includes repairs of congenital malformations (26), volvulus from intestinal malrotation (1), peritonitis due to gastrointestinal 

perforation (5), patent ductus arteriosus ligation (4). 

Data on income status were not available due to indeterminate responses from parents’ perspective.  
Missing data: one for mother age at birth and two for length of respiratory support. 

Because of rounding, percentages may not total 100.  
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Table B. Interaction of rehospitalization rates between gestational age and corrected age. 

Rehospitalization rates Corrected age Multivariable analysis 

Adjusted rate ratios (95% CI) 

p-value 

Interaction term GA*CA 

(GA – 32) * (CA – 12) 

  

1.01 (1.00 – 1.03) 

 

0.007 

    

GA = 35 versus GA = 27 1st month 0.78 (0.40 – 1.52) 0.46 

 2nd month 0.87 (0.46 – 1.68) 0.69 

 3rd month 0.98 (0.52 – 1.87) 0.96 

 4th month 1.11 (0.58 – 2.11) 0.76 

 5th month 1.25 (0.65 – 2.41) 0.51 

 6th month 1.40 (0.71 – 2.77) 0.33 

 7th month 1.58 (0.77 – 3.23) 0.21 

 8th month 1.77 (0.83 – 3.79) 0.14 

 9th month 2.00 (0.89 – 4.48) 0.093 

 10th month 2.25 (0.95 – 5.32) 0.066 

 11th month 2.53 (1.01 – 6.35) 0.049 

 12th month 2.85 (1.06 – 7.62) 0.037 

 13th month 3.20 (1.12 – 9.16) 0.030 

 14th month 3.60 (1.18 – 11.0) 0.025 

 15th month 4.05 (1.23 – 13.3) 0.021 

 16th month 4.56 (1.29 – 16.1) 0.019 

 17th month 5.13 (1.35 – 19.6) 0.017 

 18th month 5.78 (1.41 – 23.8) 0.015 

 19th month 6.50 (1.46 – 28.9) 0.014 

 20th month 7.31 (1.52 – 35.1) 0.013 

 21st month 8.23 (1.59 – 42.7) 0.012 

 22nd month 9.26 (1.65 – 52.0) 0.012 

 23rd month 10.4 (1.71 – 63.4) 0.011 

 24th month 11.7 (1.78 – 77.3) 0.011 
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Table C. Rate Ratios of risk factors for rehospitalisation of preterm Vietnamese infants in the first two years of life. 

Data without two participants having 10 and 13 events. 

Variables Univariable analysis 

Crude rate ratio (95% CI)  

p-value Multivariable analysis 

Adjusted rate ratio (95% CI) 

p-value 

Gender  0.85 (0.57 – 1.27) 0.43 0.85 (0.57 – 1.25) 0.41 

Gestational age (GA, in week)     0.046 

GA 35 versus 27 (at 6 months CA) 

GA 35 versus 27 (at 20 months CA) 

- 

- 

- 

- 

0.96 (0.48 – 1.90) 

2.9 (0.70 – 12.10) 

0.91 

0.144 

Corrected age (CA, in month)     0.019 

 CA 20 versus 6 (at 27 weeks GA) 

CA 20 versus 6 (at 35 weeks GA) 

- 

- 

- 

- 

0.20 (0.09 – 0.42) 

0.59 (0.32 – 1.08) 

< 0.001 

0.085 

Mechanical ventilation  1.36 (0.93 – 1.99) 0.117 1.21 (0.81 – 1.82) 0.36 

Duration of respiratory support (day)     

Each doubling in days 1.13 (1.00 – 1.27) 0.045 1.14 (0.99 – 1.30) 0.062 

Sepsis  1.12 (0.76 – 1.64) 0.58 0.95 (0.60 – 1.50) 0.81 

Necrotizing Enterocolitis  1.19 (0.44 – 3.22) 0.73 1.07 (0.47 – 2.46) 0.87 

Surgery  1.29 (0.78 – 2.13) 0.34 1.02 (0.61 – 1.69) 0.95 

Maternal Age     

Each 5-year increment 0.87 (0.75 – 1.00) 0.054 0.84 (0.70 – 0.99) 0.038 

Maternal Education  0.93 (0.62 – 1.38) 0.71 1.11 (0.75 – 1.63) 0.61 

Older siblings living together  1.34 (0.91 – 1.96) 0.138 1.75 (1.13 – 2.71) 0.012 

Composite cognitive scores       

Each 15-point (1 SD) increase 0.73 (0.53 – 1.00) 0.053 0.76 (0.54 – 1.06) 0.104 

Composite motor scores      

Each 15-point (1 SD) increase 0.75 (0.57 – 0.98) 0.034 0.75 (0.57 – 0.98) 0.034 

 CI: confidence interval 

 Rate ratios were estimated as follows: for gender, girls relative to boys; for mechanical ventilation, sepsis, necrotizing enterocolitis, 

surgery, older siblings living together, Yes relative to No; for maternal education, higher level relative to lower level.   

 Interaction between GA and CA were significant in the multivariable analysis with linear interaction term and cubic splines for main effects 

of GA and CA. 

 Due to a strong correlation of Cognitive and Motor scores (r = 0.6), we added each score at a time in the multivariable model to obtain 

estimates and confidence interval. 

 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2019-036484:e036484. 10 2020;BMJ Open, et al. Do CHT


