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ABSTRACT
Objectives The primary purpose was to measure the birth 
weight of infants of mothers with gestational diabetes 
(IMGDs) at different gestational ages to develop new 
reference charts and curves for them. A further purpose 
was to compare them with those of 159 334 infants in 
China to provide more accurate reference charts for the 
diagnosis of suspected abnormal birth weight of IMGDs. 
The final purpose was to evaluate the key periods for such 
mothers to control their weight in line with the difference 
of fetal weight of each two neighbouring gestational ages.
Setting A specialised hospital in South China
Participants IMGDs born here from January 2014 to 
December 2018.
Primary and secondary outcome variables Birth 
weight, gestational ages of IMGDs, gender and year of 
birth.
Results Data of 14 311 singleton live births at the 
gestational weeks 25–42 here were collected. The 
proportions of low birth weight, normal birth weight 
and macrosomia were 7.26%, 87.04%, and 5.70%, 
respectively. The proportions of small for gestational age, 
appropriate for gestational age and large for gestational 
age were 5.69%, 84.42% and 9.89%, respectively. In the 
macrosomia group, the mean of all birth weight in 2017 
decreased for the first time since 2014. Both the means of 
birth weight of male infants at gestational weeks 36–41 
and of female at weeks 38–40 were greater than that of 
the 159 334 infants. The increase of each weekly mean of 
IMGDs at gestational weeks 27–31 and 33–35 was >10% 
compared with the former. Based on this, new reference 
charts of birth weight for IMGDs in terms of different 
gestational age and gender were formulated.
Conclusion These charts may be applied as reference for 
more accurate diagnosis and quick treatment of abnormal 
birth weight. This study showed that the identification 
of key periods for fetal weight gain was helpful for the 
management of the weight of women with gestational 
diabetes.

INTRODUCTION
Gestational diabetes mellitus (GDM) is 
defined by WHO as carbohydrate intolerance 

resulting in hyperglycaemia of variable severity 
with onset or first recognition during preg-
nancy.1 GDM has been worldwide epidemic 
and its incidence continues to rise.2 A world-
wide increase of 15%–25% was reported in 
the past three decades mainly due to a rise 
in maternal obesity and diabetes.3 In partic-
ular, the rates of GDM in China increased 
from 6.0% in 1994 to 7.8% in 2005.4 The 
number of older mothers and the cases of 
obstetric complications have increased since 
the two- child policy in China, resulting in the 
increase of gestational diabetes.5 A study with 
15 194 cases from 15 hospitals in Beijing indi-
cated that the GDM incidence was 19.7%.6 
GDM is associated with maternal age and its 
incidence is 35.2%6 7 for women aged 35–39 
years. It is particularly common in women 
aged >40 years. Additionally, a widening 
of GDM screening criteria, a lowering of 

Strengths and limitations of this study

 ► As far as the authors are aware, this study is the first 
one of its kind in China.

 ► The data were collected in a specialised hospital for 
women and children in South China for five consec-
utive years. It had a large number of annual deliv-
eries and was a regional referral hospital, evidently, 
the sample was representative.

 ► The data were collected from the inpatient medical 
record system of this hospital and the collections 
were independently verified on a regular basis to 
avoid the risk of potential bias and loss of records 
to follow- up.

 ► The study here is a single- centre retrospective co-
hort one.

 ► It is important to be cautious when generalising its 
findings as a matter of fact twin and multiple births 
were excluded from this study.
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diagnostic thresholds and an increasing proportion of 
pregnant women who are classified as overweight or 
obese8 9 have led to a rise in the incidence of GDM.

GDM leads their exposed off- springs to poor outcomes 
and its increase in incidence has raised public health 
concerns.10 Macrosomia is a severe complication of infants 
of mothers with gestational diabetes (IMGD). It may 
increase the risks of perinatal asphyxia, fracture, cerebral 
haemorrhage and even death of infants.3 11 An indepen-
dent correlation exists between abnormal glucose toler-
ance during pregnancy and the risks of a higher body 
mass index (BMI) and overweight for children aged 1–6 
years.12 More studies showed a higher risk of suffering 
from obesity and metabolic disorders for macrosomia.13 
The large for gestational age (LGA) infants born to 
mothers with diabetes tended to be at a high risk of being 
overweight in adolescence and still at a high lifetime risk 
of being overweight and suffering form obesity.14

Neonatal weight is one of the important indicators in 
paediatric diagnosis, treatment and care. The curves of 
neonatal weight are formulated in line with the law of 
fetal growth. It is not only an indicator of the characteris-
tics of neonatal growth and development but also a clin-
ical approach indispensable for the accurate diagnosis 
of abnormal birth weight and the quick judgement of 
the overall nutrition. A large- scale survey of the weight 
of all the 159 334 singleton live births was conducted in 
23 provinces, municipalities directly under the central 
government and autonomous regions in China in 2011–
2014, based on which a set of reference charts and curves 
for birth weight were formulated in 2015.15 To a certain 
extent, these charts reflected the real situation of birth 
weight of all infants at different gestational ages and they 
have been widely applied by Chinese obstetricians and 
paediatricians for maternal and neonatal diagnosis, treat-
ment and management. However, data about birth weight 
standards, specifically for IMGDs and the long- term 
trends and their continuous observations in China, were 
very few. In view of this, it was assumed in this study that 
the mean of birth weight of all IMGDs at the same gesta-
tional age was greater than that of all infants at the same 
gestational age as theirs. The assumption was verified by 
the data and their analysis. A further purpose of this study 
was to compare the mean of birth weight of IMGDs with 
the above- mentioned mean of birth weight in China to 
provide more reliable reference charts and curves for the 
diagnosis of suspected abnormal birth weight of IMGDs.

METHODS
Type of study and participants
This study was a retrospective cohort one lasting for 
five consecutive years, enrolling infants born in Fujian 
Provincial Maternity and Children’s Hospital in China 
from January 2014 to December 2018. This hospital was 
affiliated to Fujian Medical University. Approximately, 
13 000–17 000 babies were delivered here every single 
year. Thus, the study was on the basis of a single- centre 

retrospective cohort. GDM diagnostic criteria were from 
the recommendations from the Obstetrics Group of 
Chinese Medical Association.16 All diagnoses of GDM 
were confirmed by obstetricians.

The inclusion criteria were: (1) The infants who were 
exposed to GDM mothers; and (2) who were singleton 
live births in 2014–2018.

The exclusion criteria were: (1) The infants whose 
gestational ages were less than 25 weeks or more than 42 
weeks; (2) The infants who were with severe congenital 
malformations or physical defects; (3)Those who were 
with a fetal edema or a mass in the body in prenatal 
B- ultrasonic diagnosis; (4) The infants who were with 
acute blood loss or stillbirths; (5) The infants whose 
mothers were diagnosed with pregestational diabetes 
and (6) The infants whose genders were unknown at 
birth.

Thus, the need for informed consent was waived in the 
study.

Patients and public involvement
The data for study were collected from the hospital’s 
inpatient medical record system. The pregnant women 
were informed that their babies’ birth records would 
be kept for medical and scientific studies.

Definitions and measurements
The neonatal gestational ages, genders and birth weight 
were documented as the primary outcomes. At birth, 
infants were weighed naked by means of calibrated digital 
scales. The accuracy of the scales was 1 g. The infants’ 
bodies were dried immediately after birth and placed 
naked on the electronic scale, hence the stable numbers 
were recorded. The mean of such three body weight 
(BW) of each infant was recorded as his/her birth weight. 
Each gestational age was based on the first day of the last 
normal menstrual period and was confirmed by either 
the first or the second trimester ultrasonography.

Data collection
The following maternal data were collected: maternal 
age at delivery, birth parity, mode of delivery, birth 
weight and gestational age. Data were collected 
from the medical record system of the hospital and 
submitted to the research group regularly. Skilled 
medical secretaries input such birth records into the 
database through careful examination on a regular 
basis. Hence, the completeness of database and accu-
racy of the data were guaranteed through such proce-
dures. Birth weight was categorised into three outcome 
variables: low birth weight (LBW, <2500 g), normal 
birth weight (2500–3999 g) (inclusive) and macro-
somia (≥4000 g). In terms of the percentile of the birth 
weight at the same gestational age, the infants fell into 
three groups, namely small for gestational age (SGA), 
appropriate for gestational age (AGA) and large for 
gestational age (LGA). The criteria for SGA and LGA 
were respectively defined as an infant whose percentile 
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of birth weight was <10% or >90% at the same gesta-
tional age. The criterion for AGA was defined as an 
infant whose percentile of birth weight was between 
10% and 90%(inclusive).

Data analysis
Statistical analysis was performed by means of R for 
Windows V.3.4.1 and SPSS statistical software (V.25.0, 
SPSS). The continuous variables were presented as 
the means and SD, and the categorical variables were 
presented as numbers (n) and percentages (%). The 
continuous variables were analysed by two- unpaired 
t- test, one sample t- test or one- way analysis of variance for 
normally distributed data for potential difference(s) in 
absolute value. LSD was further applied for post hoc test 
based on one- way analysis of variance, while the categor-
ical variables were analysed by χ2 test for potential differ-
ence(s) in proportion. A two- tailed significance test was 
applied for all comparisons, and statistical significance 
was defined as p<0.05.

RESULTS
Characteristics of study population
A total of 14 311 live births of GDM mothers were collected, 
namely 7805 boys (54.54%) (7805/14311) and 6506 girls 
(45.46%)(6506/14311). The data were complete. The 
male:female ratio was 1.2:1. The mean of birth weight of 
all the 14 311 infants was 3253.29 g (SD:543.37).

Weight subgroups
The proportions of LBW, normal birth weight and 
macrosomia were, respectively, 7.26% (1039/14311), 
87.04% (12457/14311), and 5.70% (815/14311) in the 
total population. The incidences of macrosomia in 2014–
2018 consist no statistical difference. They were 5.39% 
(153/2839) in 2014, 5.91% (161/2723) in 2015, 5.92% 
(150/2532) in 2016, 5.87% (205/3493) in 2017 and 
5.40% (147/2724) in 2018 (for boys, χ2=9.962, p=0.268; 
and for girls, χ2=3.802, p=0.874).

Means of weight in subgroups
The neonatal means for LBW, normal birth weight and 
macrosomia were 1969.98 (SD:453.53), 3296.68 (SD:342.81) 

and 4224.95 (SD:225.16) g, respectively. In the macrosomia 
group, the mean of neonatal weight decreased from the 
highest of 4244.28 g in 2014 to the lowest of 4194.07 g in 
2017. Statistical difference was derived from the mean of 
birth weight in the macrosomia group (F=2.740, p=0.028, 
figure 1). Further LSD post hoc tests indicated a decrease 
of the mean of birth weight since 2017. From 2016 to 2017, 
p=0.011, 95% CI 13.77 to 108.34.

SGA and LGA
The proportions of SGA, AGA and LGA were 5.69% 
(814/14311), 84.42% (12082/14311), and 9.89% 
(1415/14311), respectively. No statistical difference was 
derived from the ratios of SGA and LGA from 2014 to 
2018 (for boys, χ2=14.540, p=0.069; and for girls, χ2=6.313, 
p=0.612).

Mean of birth weight of IMGDs of each gestational age
Nearly all such percentiles of birth weight at all gesta-
tional ages as 3rd, 10th, 25h, 50th, 75th, 90th and 97th 
were identified in table 1. With the increase in gestational 
age, the mean of birth weight with the same percentile 
increased accordingly. The distribution of percentiles 
of weight at different gestational ages are presented in 
table 1 and the corresponding curves for such weight 
were shown in figure 2.

Comparison between the means of birth weight of IMGDs at 
different gestational ages and those of all infants at the same 
gestational ages in China
Based on the comparison between the means of birth 
weight of IMGDs at different gestational ages and those 
of all infants at the same gestational ages in China,14it was 
revealed that boys at the gestational ages of 36–41 weeks 
and girls at 38–41 weeks both weighed more than this 
mean, which was shown in table 2.

Comparison between the means of birth weight of IMGDs at 
the gestational ages of each two neighbouring weeks
The increase of the mean of birth weight of the infants of 
each gestational age over that of its former gestational age 
was calculated to identify the trend of the means of weight 
of the infants at different gestational ages with the further 
purpose of identifying the key periods for the prenatal 
weight management of the women with diabetes. Statis-
tical sense was derived from the weekly increase in weeks 
27–40. It was noted that the weekly increase in weeks 
27–31 and 33–35 was more than 10% (p<0.05, table 3).

DISCUSSION
In the data collected, the proportions of LBW, normal 
birth weight and macrosomia were 7.26% (1039/14311), 
87.04% (12457/14311) and 5.70% (815/14311), 
respectively. The proportions of the small, the appro-
priate and the LGA were 5.69% (814/14311), 84.42% 
(12082/14311) and 9.89% (1415/14311), respectively. 
In the macrosomia group, the mean of neonatal weight 
decreased from the highest of 4244.28 g in 2014 to the 

Figure 1 The annual incidence of macrosomia (%) and the 
mean of the birth weight in 2014–2018. The x- axis is for year, 
the primary y- axis is for the mean of birth weight (g) and the 
secondary y- axis is the incidence of macrosomia (%).
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lowest of 4194.07 g in 2017. Through the comparison 
with the mean of birth weight of all infants in China,15 
it is clear that boys born to mothers with GDM at the 
gestational ages of 36–41 weeks and girls at 38–41 weeks 
both weighed more than this mean. All the increases of 
the means of birth weight of all IMGDs in the gesta-
tional weeks 27–40 derived statistical difference, and 
all the means of birth weight in the gestational weeks 
27–31 and 33–35 were more than 10% greater. The 
data here enable development of new weight curves.

Birth weight is considered when postnatal nutrition, 
recovery from some disease(s) and growth are evaluated. 

The immediate identification of abnormal birth weight is 
of key significance for later treatment. The application of 
different reference charts and curves of birth weight may 
result in different identifications of macrosomia and LGA, 
thus playing a significant role in clinical practice and scien-
tific research. As a matter of fact, customised reference 
charts of weight including some demographic and clinical 
variables that might affect BW of particular groups of people 
were formulated and have been widely applied.17 18 Another 
study in the USA presented its findings from a database 
relating to 118 cases of women who were with pre- eclampsia 
and delivered at the gestational ages of 23–41 weeks. And 

Table 1 The percentiles of birth weight at different gestational ages

Gender Week N P3 P10 P25 P50 P75 P90 P97

Boys 25W 8 690.00 690.00 742.50 847.50 891.25

26W 11 800.00 800.00 850.00 895.00 990.00 1028.00

27W 16 870.00 884.00 957.50 1050.00 1191.25 1323.10

28W 11 900.00 924.00 1100.00 1255.00 1400.00 1583.00

29W 14 930.00 1020.00 1165.00 1332.00 1522.50 1872.50

30W 36 944.40 1028.40 1260.00 1555.00 1752.50 1853.50 1963.95

31W 43 1013.20 1354.00 1560.00 1770.00 1920.00 2143.00 2446.80

32W 58 1141.95 1497.00 1688.75 1890.00 2131.25 2229.00 2429.50

33W 80 1341.45 1645.50 1906.25 2102.50 2316.25 2502.50 2808.50

34W 118 1559.15 1884.30 2078.75 2337.50 2560.00 2789.00 3351.60

35W 183 1947.60 2151.00 2355.00 2580.00 2815.00 3000.00 3313.28

36W 274 2086.25 2287.00 2516.25 2860.00 3202.50 3545.00 3837.50

37W 685 2435.00 2620.00 2820.00 3090.00 3330.00 3612.00 3962.10

38W 1829 2640.00 2845.00 3050.00 3300.00 3560.00 3815.00 4130.00

39W 2472 2770.95 2970.00 3170.00 3410.00 3690.00 3960.00 4234.05

40W 1806 2827.10 3070.00 3300.00 3550.00 3775.00 4005.00 4287.90

41W 156 2862.60 3180.00 3372.50 3620.00 3848.75 4026.50 4228.70

42W 5 3350.00 3350.00 3525.00 3710.00 3965.00

Girls 25W 4 690.00 690.00 697.50 785.00 891.25

26W 8 735.00 735.00 827.50 855.00 925.00

27W 6 865.00 865.00 932.50 985.00 1120.00

28W 13 880.00 886.00 961.50 1100.00 1205.00 1566.00

29W 16 900.00 970.00 1200.00 1260.00 1367.50 1570.50

30W 28 970.00 1208.00 1362.50 1457.50 1597.50 1820.50

31W 35 1014.40 1238.00 1355.00 1620.00 1750.00 2001.00 2465.40

32W 35 1057.20 1314.00 1550.00 1745.00 1835.00 2148.00 2260.00

33W 63 1194.40 1598.00 1760.00 1980.00 2160.00 2290.00 2482.40

34W 71 1470.80 1799.00 2030.00 2280.00 2480.00 2832.00 3508.40

35W 126 1753.35 2030.50 2310.00 2535.00 2742.50 2942.00 3549.95

36W 219 1940.00 2240.00 2435.00 2700.00 2940.00 3100.00 3428.00

37W 456 2295.00 2503.50 2731.25 2972.50 3230.00 3496.00 3761.45

38W 1307 2504.80 2750.00 2940.00 3185.00 3460.00 3715.00 4038.80

39W 2167 2660.00 2885.00 3080.00 3310.00 3560.00 3825.00 4070.00

40W 1751 2750.00 2960.00 3150.00 3380.00 3646.00 3900.00 4164.40

41W 196 2750.00 2975.50 3170.00 3442.50 3692.50 3899.00 4230.45

42W 5 3160.00 3160.00 3270.00 3940.00 4015.00
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based on a comparison between the different proportions 
of LGA of the infants in terms of the new customised growth 
curves and the national birth weight chart, it was indicated 
that the application of the new customised reference charts 
led to a significant difference in the identified frequency of 
LGA infants of women who were with pre- eclampsia and 
delivered at the gestational ages of more than 34 weeks.19 In 
view of that, this study is highly practical. It is suggested that 
this new customised criteria be applied for the diagnosis of 
abnormal birth weight of IMGDs and for clinical practice 
and scientific studies. Further multicentre studies aiming 
at the birth weight of IMGDs are suggested in the future 
for the purpose of providing more accurate reference for 

the evaluation of growth and nutrition in early infancy and 
assisting doctors in paediatric diagnosis and treatment.

Macrosomia and/or LGA is one the major adverse 
outcomes associated with maternal hyperglycaemia.20 As 
a matter of fact that prenatal exposure to GDM has been 
linked to higher risk of LGA and fetal macrosomia.21 In the 
context of hyperglycaemia during the pregnancy, IMGDs 
have significantly greater risk of adiposity than those born 
to mothers with normal glucose tolerance.22 Another study 
indicated that macrosomia among IMGDs were heavier than 
those born to normal pregnant women.23

The incidence of macrosomia among IMGDs is approx-
imately 10%–30% worldwide.24 One study indicated that 

Figure 2 Trends of the percentiles of birth weight of infants of mothers with diabetes at different gestational ages in South 
China from 2014 to 2018. The x- axis is for gestational age, and the y- axis is for the birth weight (g). The curves of the 
percentiles of 3th, 10th, 25th, 50th, 75th, 90th and 97th are drawn, respectively. A is for boys,and B is for girls.

Table 2 Comparison between the means of birth weight of IMGDs at different gestational ages and those of all infants at the 
same gestational ages in China

Boys Girls

Week P50 P50 of 2015 P value 95% CI P50 P50 of 2015 P value 95% CI

25W 847.50 766 0.114 −24.95 to 185.45 785.00 662 0.087 −34.37 to 292.87

26W 895.00 909 0.838 −49.07 to 59.25 855.00 811 0.089 −11.97 to 133.72

27W 1050.00 1053 0.470 −50.35 to 104.10 985.00 960 0.310 −61.67 to 158.33

28W 1255.00 1196 0.324 −73.96 to 202.87 1100.00 1109 0.815 −119.40 to 148.78

29W 1332.00 1343 0.764 −135.05 to 179.77 1260.00 1261 0.853 −86.31 to 103.06

30W 1555.00 1497 0.756 −83.12 to 113.46 1457.50 1419 0.187 −28.56 to 139.49

31W 1770.00 1666 0.140 −24.08 to 164.64 1620.00 1591 0.736 −85.32 to 119.60

32W 1890.00 1857 0.597 −61.75 to 106.37 1745.00 1782 0.246 −155.53 to 41.24

33W 2102.50 2071 0.340 −46.34 to 132.54 1980.00 1993 0.292 −121.90 to 37.30

34W 2337.50 2306 0.389 −41.49 to 105.88 2280.00 2225 0.159 −29.22 to 174.85

35W 2580.00 2558 0.233 −20.60 to 84.06 2535.00 2472 0.064 −4.48 to 155.57

36W 2860.00 2820 0.031 5.62 to 120.02 2700.00 2727 0.106 −92.37 to 8.96

37W 3090.00 3073 0.037 1.94 to 63.78 2972.50 2964 0.119 −7.35 to 64.41

38W 3300.00 3273 0.000 29.97 to 66.81 3185.00 3153 0.000 40.26 to 83.41

39W 3410.00 3399 0.000 28.26 to 59.17 3310.00 3275 0.000 39.94 to 70.95

40W 3550.00 3482 0.000 45.81 to 80.98 3380.00 3349 0.000 114.09 to 149.28

41W 3620.00 3545 0.038 3.50 to 118.56 3442.50 3402 0.096 −8.01 to 97.84

42W 3710.00 3602 0.304 −184.84 to 456.84 3940.00 3448 0.232 −247.48 to 755.48

IMGDs, infants of mothers with gestational diabetes.
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the incidences of macrosomia among women with and 
without GDM were 6.8% and 5.0%.20 The incidence of 
macrosomia in infants born to GDM mothers in Iran 
was 8.7%.25 A previous meta- analysis of 110 968 infants 
showed that the probability of neonatal LGA in the GDM 
group was 2.12 times of that in the pregnance group with 
normal blood glucose, The OR was 2.12 (95% CI 1.97 
to 2.29).26 A population- based cohort study in Sweden 
showed that the probability of neonatal LGA in the GDM 
group was 3.43 (95% CI 3.21 to 3.67) times of that in the 
non- GDM group,27 a remarkable higher risk proportion. 
Undoubtedly, it is necessary to strengthen the manage-
ment of gestational diabetes.

To what extent could screening for and treatment of 
GDM improve maternal and fetal outcomes is a question 
that obstetricians and paediatricians need to consider. 
The keys to the management of GDM are optimisation 
of lifestyle, self- monitoring of blood glucose, intensifi-
cation of patients’ education and introduction of medi-
cation when necessary.28 Improvement of the prenatal 
diagnosis, management of dysglycaemia and treatment of 
GDM were supposed to decrease the risk of fetal macro-
somia.29 Recognising and treating GDM and strength-
ening glycaemic control were confirmed to have reduced 
obstetric and paediatric complications in randomised 
controlled trials.28 Additionally, dietary treatment of GDM 
was found to decrease such risk of pregnancy compli-
cations as excessive fetal growth without increasing the 
incidence of SGA.30 Principles for such dietary treatment 
involve meeting normal nutritional requirements for the 
pregnant, managing gestational weight gain, dropping 
carbohydrates with high glycaemic index and ensuring 
an adequate intake of carbohydrates with low glycaemic 

index.31 Moderate exercise on a regular basis was helpful 
in maintaining glycaemic levels within target.

It was found in this study that after a gestational age 
of 36 weeks the mean of the birth weight of IMGDs was 
greater than that of all infants in China. In this study 
hospital, a total of 5.70% (815/14311) of IMGDs were 
macrosomia, 5.69% (814/14311) were SGA and 9.90% 
(1415/14311) were LGA. The respective incidence of 
macrosomia, SGA and LGA in China was lower than that 
reported in other countries. And also in this hospital, the 
mean of the birth weight of macrosomia in 2017 began 
to decrease since 2014, indicating that management of 
pregnant women with GDM in outpatient clinics has 
achieved initial success. It was our experience to estab-
lish GDM specialised outpatient clinic to provide such 
service and to develop standardised management of clin-
ical pathways. Women here received one- on- one educa-
tion/counselling and an individualised GDM plan of 
care designed by a professional doctor or nurse. These 
included information on blood glucose testing, diet for 
women with diabetes, exercise and self- care activities. 
Measuring blood glucose four times per day was required, 
namely before breakfast and 1–2 hours after three meals. 
Health education activities for GDM were carried out, 
and awareness among pregnant women was promoted 
through lectures, salons and brochures. Urgent referral 
is necessary for overt diabetes.

Studies in other provinces in China have shown that 
among the risk factors of macrosomia, the OR of preg-
nant women’s BMI was 1.14 (1.10–1.19) and the OR of 
their blood glucose was 1.11 (1.01–1.23). Therefore, 
a high BMI measured in GDM screening was the most 
important determinant of the risk of macrosomia.32 In a 

Table 3 Test for independent samples of the difference of means of birth weight in each two neighbouring gestational ages

Gestational age T P value 95% CI Rates of increase

25W 26W −1.898 0.068 −142.106 to 5.308 8.262

26W 27W −4.699 0.000 −234.889 to −93.206 18.301

27W 28W −2.298 0.026 −236.542 to −15.481 11.885

28W 29W −2.073 0.043 −251.508 to −4.075 10.771

29W 30W −3.281 0.001 −291.392 to −71.619 13.811

30W 31W −3.783 0.000 −278.818 to −87.402 12.243

31W 32W −2.975 0.003 −236.894 to −47.907 8.482

32W 33W −4.709 0.000 −313.37 to −128.488 12.131

33W 34W −6.380 0.000 −367.536 to −194.293 13.756

34W 35W −6.665 0.000 −323.049 to −175.953 10.740

35W 36W −7.305 0.000 −282.361 to −162.738 8.651

36W 37W −11.268 0.000 −311.736 to −219.246 9.498

37W 38W −15.482 0.000 −243.818 to −189.007 7.071

38W 39W −12.374 0.000 −131.241 to −95.344 3.457

39W 40W −10.125 0.000 −103.649 to −70.026 2.561

40W 41W −1.879 0.060 −82.384 to 1.748 1.160

41W 42W −1.676 0.095 −440.295 to 35.153 5.759
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Cuban study, such maternal conditions as overweight or 
obesity before pregnancy, excessive weight gain during 
the pregnancy, inadequate glycaemic control and hyper-
triglyceridemia were identified as risk factors for IMGD 
macrosomia.33 The key periods of weeks 27–31 and 33–35 
for fetal weight gain identified in table 3 in this study may 
be applied as reference for the management of weight 
during the pregnancy in obstetrics. For example, during 
these 8 weeks, obstetricians may be encouraged to counsel 
women with GDM especially those with a high BMI and to 
strengthen the management of their weight, and relevant 
hospitals may be suggested to set up specialised consul-
tation clinics to provide individualised diet and exercise 
prescriptions, monitor blood glucose more closely and 
encourage them to control their weight within an accept-
able range. By early intervention, they can avoid macro-
somia—the major complication for IMGD.

Limitations of this study
Some limitations to this study should be acknowledged. 
It was an observational study and conducted among 
pregnant women in a specialist centre, which might limit 
the extrapolation of the results and make the findings 
different from an unbiased sample of Chinese IMGDs in 
terms of the distribution of percentiles of birth weight. 
Twin and multiple births were excluded here. Therefore, 
this study was not representative of all the Chinese infants 
born to mothers diagnosed with diabetes. More studies in 
multiple institutions in different regions are suggested to 
confirm such results.

CONCLUSION
Excessive birth weight for IMGDs will continue to be a 
major issue of public health. The mean of birth weight 
of IMGDs was greater than that of all infants in China. 
Use of these charts and curves may result in more accu-
rate recognition of abnormal fetal growth and risk in 
IMGDs. Further studies are suggested to evaluate the risk 
for adverse neonatal and long- term outcomes among 
IMGDs. More multicentre and prospective studies aiming 
at controlling and preventing risk factors for macrosomia 
and LGA and detrimental outcomes in mothers and peri-
natal children are also suggested.
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