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ABSTRACT 

Objective: To compare weight and height of in vitro fertilization (IVF) -conceived children and spontaneously conceived children at 

the stage of 5 to 30 months in Tu Du hospital from 2016 to 2018. Methods: This is a prospective, controlled, cohort study. A total of 

429 in vitro fertilization -conceived children, were compared with 509 spontaneous conceived children. All children were full-term 
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singletons. The Control group was selected to match the study group for age. Primary end-points were height and weight. Results: 

No significant differences were observed between the IVF children and controls regarding weight (9.7±2.3 vs. 9.5±1.9) and height 

(74.8±7.7 vs75.0±6.9). The percentage of overweight and obese of IVF conceived children was significantly higher than that of 

natural children (11% vs. 7.1%, p= 0.037). However, no significant difference was found in the percentage of overweight and obese 

between the groups of age in the study. Conclusion: the study was not found a significant difference between children conceived 

after IVF treatment and naturally conceived children in terms of weight and height from 5 to 30 months. 

 

Keyword: growth, in vitro fertilization, the weight of children, the height of children 

 

 

1. INTRODUCTION 

In vitro fertilization (IVF) is an effective solution for infertile couples, and more than 4 million babies have been born so far (Wang 

and Sauer, 2006). However, in vitro fertilization is a solution that interferes with life. In vitro fertilization has many issues of concern, 

such as genetic abnormalities, premature birth, prenatal problems, developmental delay (Lu et al., 2013). Regarding physical 

development, the growth of children is related to height, weight, Miles et al. In 2007, recorded in a cohort of 69 IVF children aged 

from 4 to 10 years of age and height. IGF-I, IGF-II levels were significantly higher than 71 natural births after adjusting for parents' 

age and height. The paper suggests that this difference may be due to small changes in DNA methylation patterns of gene markers 

during in vitro fertilization (Miles et al., 2007). According to Koivurova et al., in a cohort study in 2003, 299 in vitro fertilization infants 

were significantly lighter in weight compared to 588 natural births between the ages of 3 and 6 (Koivurova et al., 2003). Some other 

studies found no difference in height and weight between the two groups of newborns after assisted reproductive and spontaneous 

treatment (Brandes et al., 1992; Wennerholm et al., 1998). 

In Vietnam, the IVF program started in 1997, so far, more than 23 IVF centers have been established. We have implemented 

many modern techniques, with high success rates, but there is currently no controlled study evaluating the physical development of 

IVF children. To answer the question: "Is there any difference in the physical development of in vitro fertilization children compared 

to natural pregnant children?" We conducted a study comparing the development of weight, height of babies born by in vitro 

fertilization method compared to natural pregnant children at Tu Du Hospital from 2016 to 2018. 

 

2. MATERIALS AND METHODS  

Sample population 

Children born with in vitro fertilization method of 5-30 months of age were examined in 2015-2018 at Tu Du Hospital, regardless of 

gender, in Ho Chi Minh City 

 

Method of implementation 

1. Preparing a list of in-vitro fertilization children to be examined: listing all cases of successful IVF and having given birth since 2015 

from the book of fetal recording and monitoring In vitro fertilization from Tu Du Hospital. Divide babies into 5 age groups (under 8 

months, 8-12 months, 12-18 months, 18-24 months, 24 months or more) 

2. Inform and select the research subjects 

• In vitro fertilization team: make a call on the filtered list, give telephone advice about the examination program and invite you to 

visit. If the family agrees, they will be sent an invitation letter Exam on Monday and Wednesday mornings.  

• Natural group: counseling at the healthy child clinic unit Tu Tu Hospital invites couples to be examined according to the age group 

of the in vitro fertilization group during the week. Exam 2 mornings on Tuesday and Thursday 

3. Interviews and examinations: organized to collect test data for 30 children (15 in vitro and natural groups of fertilization). 

4. Implementation of analysis and data collection: including two steps of counseling - questioning and examination. 

Advice-ask: research introduction, guide parents to read, answer questions, and sign a consent form. Ask parents about socio-

economic, obstetric, and medical in-vitro fertilization events according to a prepared questionnaire. Examination: weigh and 

measure directly for each child 

5. Summary of data: Data will be entered on each examination day to promptly handle cases of missing, wrong information, ensuring 

sufficient and correct data. 

6. Data collection tool: Prepared questionnaire for obstetric information and socio-economic characteristics • Weight data, directly 

measured for each child. 
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3. RESULTS 

During the period from August 2016 to September 2018, according to the in vitro fertilization list of Tu Du Hospital's infertility 

department, we sent 480 invitations (400 official invitations and 80 reserve invitations). As a result, 441 children came to the 

appointment; 12 children did not meet the standard. In total, we examined 429 in vitro fertilization and 509 natural group babies. 

The age of mother and father in the in vitro fertilization group were both significantly older than the natural pregnancy group, 

especially at the age of over 35 years. Besides, in the in vitro fertilization group, this rate is the first pregnancy is quite high (83%) 

compared to the normal birth group (69.9%), and the difference in the order of pregnant babies this time is significant. Statistical. 

Mothers with in-vitro fertilization were significantly lower than those of mothers who conceived normally; this result was similar for 

fathers. There was no statistically significant difference in age groups between in vitro and normal fertilization groups (Table 1). We 

found no statistically significant difference in mean weight, mean height between two in vitro fertilization groups, and natural 

children (Table 2). 

 

Table 1 Characteristics of parents and babies in the sample (N=938) 

Characteristics 
The in vitro 

fertilization (n=429) 
Normal (n=509) General (n=938) P 

Mother's age    0.001 

≤ 25 10(2.3%)    52(10.2%) 62(6.6%)  

26-30 90(21.0%) 228(44.8%) 318(33.9%)  

31-35 193(45.0%) 153(30.1%) 346(36.9%)  

36-40 110(25.6%) 59(11.6%) 169(18.0%)  

>41 26(6.1%) 17(3.3%) 43(4.6%)  

Mother's education    0.001 

≤ Study at level 1 21(4.9%) 13(2.6%) 34(3.6%)  

Study at level 2 95(22.1%) 54(10.6%) 149(15.9%)  

Study at level 3 107(24.9%) 123(24.2%) 230(24.5%)  

Colleges - 

University 
206(48.0%) 319(62.7%) 525(56.0%)  

Home economics    0.258 

Hard 63(14.7%) 59(11.6%) 122(13.0%)  

Enough to live 232(54.1%) 272(53.4%) 504(53.7%)  

Redundancy 134(31.2%) 178(35.0%) 312(33.3%)  

Father age     

≤ 25 8(1.9%) 45(8.8%) 53(5.7%) 0.001 

26-30 89(20.7%) 216(42.4%) 305(32.5%)  

31-35 191 (44.5%) 165 (32.4%) 356 (38.0%)  

36-40 112 (26.1%) 60 (11.8%) 172 (18.3%)  

≥ 41 29 (6.8%) 23 (4.5%) 52 (5.5%)  

Father's education    0.002 

 ≤ Study at level 1 14 (3.3%) 11 (2.2%) 25 (2.7%)  

Study at level 2 75 (17.5%) 52 (10.2%) 127 (13.5%)  

Study at level 3 109 (25.4%) 116 (22.8%) 225 (24%)  

Colleges - 

University 
231 (53.9%) 330 (64.8%) 561 (59.9%)  

Child age (months)    0.139 

<8 173 (40.3%) 192 (37.7%) 365 (38.9%)  

8-12 71 (16.6%) 94 (18.5%) 165 (17.6%)  

13-18 113 (26.3%) 151 (29.7%) 264 (28.1%)  

19-24 26 (6.1%) 38 (7.5%) 64 (6.8%)  

>24 46 (10.7%) 34 (6.7%) 80 (8.5%)  

Baby order     
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1 356 (83.0%) 356 (69.9%) 712 (75.9%) 0.001 

2 68 (15.9%) 130 (25.5%) 198 (21.1%)  

3 4 (0.9%) 21 (4.1%) 25 (2.7%)  

4 1 (0.2%) 2 (0.4%) 3 (0.3%)  

 

Table 2 Compare the average of the growth indicators of in vitro and natural baby fertilization 

Development index 
The in vitro 

fertilization (n=429) 
Normal (n=509) 

Different 

 
P* 

Weight(kg) 9.7±2.3 9.5±1.9 0.19 0.177 

Height(cm) 74.8±7.7 75.0±6.9  -0.26 0.592 

(*) Independent samples T-Test  

 

Figure 1 shows the the rate of moderate-severe malnutrition and overweight-baby between in-vitro fertilization and natural 

babies by WHO weight-for-length weight classification. When comparing the overweight-obesity rate by age group between the 

two groups, it was found that only the group <8 months may have a higher risk of obesity in the IVF group than the natural baby. In 

all other age groups, there was no statistically significant difference between in vitro fertilization and natural babies (p> 0.05) (Figure 

2). 

 

Figure 1 Comparing the rate of moderate-severe malnutrition and overweight-baby between in-vitro fertilization and natural babies 

by WHO weight-for-length weight classification 

 

 

Figure 2 Compare the overweight-baby ratio by age group between in vitro fertilization and natural babies 

 

4. DISCUSSION 

With nutrition classification by z-scores, weight-for-length analysis according to WHO standards, we compared the nutritional 

abnormalities. Results showed that there was no statistically significant difference in the level of moderate-severe malnutrition 

between the two groups of children. However, the rate of overweight-obesity in IVF was significantly higher than natural babies (p 

<0.05). Our research differs from the results of several studies. Ludwig in 2009 (the study described above) found that ICSI children 

had a significantly lower BMI than natural children, but this difference was quite small and not clinically relevant (Ludwig et al., 2009; 

2003). Belva's prospective study examined the health status of 150 8-year-old ICSI singleton babies (born at 32 weeks of age or 
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older) compared to 147 natural infants, who found no statistically significant difference in BMI. Between the two groups (Belva et al., 

2007). More recently than 2017, Meddeb and colleagues published the results of a study that followed the growth of 118 in vitro 

fertilization (IVF and ICSI) babies born singly from birth to 5 years in France compared to 320 natural children, of which BMI is the 

main measurement result. Results found that there was no difference in the mean BMI between groups regardless of time, even 

when controlling confounding factors related to parents, pregnancy, characteristics of children, and lifestyle (Meddeb et al., 2017). 

Thus, most of the studies that recorded growth index did not have significant differences or differences that were not related to 

clinical classification, while our in vitro fertilization had a high-fat percentage. Higher obesity. Our Foix-L'Hélias study has similar 

results to us when monitoring the growth of premature in-vitro (IVM) infants from birth to 2 years, BMI in Receptors in vitro 

fertilization was significantly higher than the control (IVM non-IVM) (Foix-L'Helias et al., 2014). However, this study only had 38 

children per group, only specialized comparison for in vitro fertilization by IVM technique, the control group was non-IVM in vitro 

fertilization group and this BMI difference was stable. From 1 year old to 2 years old. Unlike Foix-L'Hélias, our study is 

technologically diverse, only 3 cases of IVM (0.7%) performed, although there was a higher rate of obesity. Still, when subgrouped 

By age group, only group <8 months may be at higher risk of obesity in the IVF group than the natural baby, the rest in all other age 

groups do not have statistically significant differences between In vitro fertilization and natural babies (p> 0.05), so the likelihood of 

obesity due to phenotypic changes through gene methylation due to in vitro fertilization is unclear, more follow-up is needed. One 

limitation of our study is that parents' height, weight, and BMI have not been controlled as factors affecting the child's growth. In 

addition, 83% of in vitro fertilization is the first child, the parents in this group are older than the parents of the natural baby group 

(p <0.05), so in the family, there may be “environment for your child” (Punamaki et al., 2016), parents may have a high level of care 

and care for the child. On the other hand, the educational level of the father and mother of the in-vitro fertilization is lower than the 

group that is often statistically significant. This can affect the way your baby's diet and instructions can affect his or her diet. 

Therefore, the difference in the nutrition distribution of the baby In vitro fertilization, we think more inclined to care in the diet of 

the baby than the medical condition. However, the differences found in the nutrition classification in our study should be further 

monitored and investigated in further studies at a younger age. 

 

5. CONCLUSION 

Survey of 938 cases, all children were weighed and measured directly. There were no cases of refusal to participate in research after 

being invited by the research consultant. Results we found is there is no difference in height and weight between children born by in 

vitro fertilization method compared to natural pregnant children at 5-30 months of age. This is a useful result that can be used to 

inform and advise patients on assisted reproductive treatment. Continue to examine the baby's physical health in other aspects 

besides weight and height such as diseases general physiology (cardiovascular, neurological) or weight, height older age.  
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