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Abstract:

Objective: The study aimed to determine the prevalence of anemia and associated risk factors among late preterm 

infants aged 6-12 months at Thammasat University Hospital.  Materials and methods: A retrospective chart 

review was conducted of infants born between October 2016 and October 2020. A total of 127 late preterm infants 

with complete blood count results at 6-12 months were included.  Maternal and infant factors were analyzed 

using logistic regression to identify associations with anemia.  Results: The prevalence of anemia was 22.83%, 

with 55.17% mild, 41.38% moderate and 3.45% severe cases.  Iron deficiency was observed in 42.39% and iron  

deficiency anemia in 14.13% of those with available ferritin data.  A significant risk factor for anemia was primi- 

gravidity (adjusted OR = 3.25, 95%CI: 1.18-8.89, p = 0.022), while higher maternal hematocrit was a protective 

factor (adjusted OR = 0.83, 95%CI: 0.72-0.95, p = 0.007).  Iron supplementation was also protective (adjusted OR 

= 0.26, 95%CI: 0.09-0.66, p = 0.005).  No significant difference was found between low-dose (< 3 mg/kg/day) 

and therapeutic-dose (3-6 mg/kg/day) supplementation.  Conclusion: Anemia is prevalent among late preterm 

infants.  Primigravidity increases the risk, whereas higher maternal hematocrit and infant iron supplementation 

are protective.  These findings highlight the importance of optimizing maternal hematologic status and ensuring 

adequate iron supplementation in late preterm infants.
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นิพนธต์น้ฉบบั

ความชกุของภาวะโลหติจางและปจัจยัเสีย่งในทารกเกดิกอ่นก�ำหนดระยะทา้ย 
อาย ุ6 ถงึ 12 เดือนที่โรงพยาบาลธรรมศาสตรเ์ฉลมิพระเกยีรติ
สารยุทธ ์ ลลีาพรีพงศ ์  พชรพรรณ  สุรพลชยั   ผกาทพิย ์ ศิลปมงคลกลุ   วลัล ีสตัยาศยั และ ทสัมา  พูท่รงชยั
ภาควชิากมุารเวชศาสตร ์คณะแพทยศาสตร ์มหาวทิยาลยัธรรมศาสตร์

บทคดัย่อ

วตัถุประสงค ์ เพือ่ศึกษาความชกุของภาวะโลหติจางและปจัจยัเสีย่งทีเ่กีย่วขอ้งในทารกคลอดก่อนก�ำหนดระยะทา้ย อาย ุ6-12 เดือน 

ทีโ่รงพยาบาลธรรมศาสตรเ์ฉลมิพระเกยีรต ิ วธิกีารศึกษา  การศึกษายอ้นหลงัจากเวชระเบยีนของทารกทีค่ลอดระหวา่งเดือนตลุาคม 

2559 ถงึตลุาคม 2563 รวมจ�ำนวน 127 ราย ทีม่ผีลตรวจความสมบูรณข์องเมด็เลอืด (CBC) ขณะอาย ุ6-12 เดือน วเิคราะหป์จัจยั

มารดาและทารกโดยใช ้logistic regression  ผลการศึกษา  พบความชกุของภาวะโลหติจางรอ้ยละ 22.83 โดยมภีาวะโลหติจางระดบั

เลก็นอ้ยรอ้ยละ 55.17 ปานกลางรอ้ยละ 41.38 และรุนแรงรอ้ยละ 3.45 พบภาวะขาดธาตเุหลก็รอ้ยละ 42.39 และภาวะโลหติจางจาก

การขาดธาตเุหลก็รอ้ยละ 14.13 ปจัจยัเสีย่งทีม่นียัส �ำคญัคือการตัง้ครรภค์รัง้แรก (adjusted OR = 3.25, p = 0.022) และพบวา่ 

ระดบัฮมีาโตคริตของมารดาทีสู่งเป็นปจัจยัป้องกนั (adjusted OR = 0.83, p = 0.007) ขณะทีก่ารไดร้บัยาเสริมธาตเุหลก็มผีลป้องกนั

การเกดิภาวะโลหติจาง (adjusted OR = 0.26, p = 0.005) โดยไมพ่บความแตกต่างอย่างมนียัส�ำคญัระหวา่งกลุม่ทีไ่ดร้บัธาตเุหลก็ใน

ขนาดต�ำ่กบัขนาดรกัษา  สรุป  ภาวะโลหติจางยงัคงพบไดบ้อ่ยในทารกคลอดก่อนก�ำหนดระยะทา้ย การตัง้ครรภค์รัง้แรกเป็นปจัจยัเสีย่ง

ส�ำคญั ในขณะทีก่ารมรีะดบัฮมีาโตคริตของมารดาสูงและการไดร้บัธาตเุหลก็เสริมมผีลช่วยป้องกนั ผลการศึกษาชี้ใหเ้หน็ความส�ำคญั

ของการดูแลภาวะทางโลหติวทิยาของมารดาและการเสริมธาตเุหลก็ในทารกกลุม่น้ี

ค�ำส �ำคญั :	 l โลหติจาง  l โลหติจางจากการขาดธาตเุหลก็  l ทารกเกดิก่อนก�ำหนดระยะทา้ย  l ปจัจยัเสีย่ง

			   l ยาเสริมธาตเุหลก็

วารสารโลหิตวิทยาและเวชศาสตร์บริการโลหิต. 2569;36:201-12.
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Introduction

Anemia is a common medical condition among chil-

dren and a major global health problem, particularly in 

developing countries.  The condition is most prevalent 

among children under 2 years,1,2 with a global prevalence 

of 47.4% among children under 5 years3 and 46-66% in 

developing countries.4  The problem is especially pro-

nounced among infants, particularly those born preterm, 

with anemia prevalence at six months as high as 38.5%.5 

Iron deficiency anemia (IDA) is the most common 

type and has serious consequences for child health 

and development.  IDA in infancy negatively affects 

immune function,6 physical growth,7 and neurodevelop-

ment,8,9 including cognitive function, behavior, memory, 

learning and sensory processing.8,10  Infants under one 

year of age with IDA are at increased risk of motor 

and psychological developmental delays, particularly in 

language, balance and executive function, which can 

create long-term effects on quality of life and learning 

potential.11-13

Iron is essential for hemoglobin, which transports 

oxygen.  Infants obtain iron from fetal stores, red blood 

cell breakdown and diet intake.  Fetal iron stores mainly 

accumulate during the third trimester, placing preterm 

infants at higher risk of anemia and potentially affecting 

brain development during the first two years of life.14 

Other factors influencing iron storage include intrauterine 

growth restriction and maternal conditions such as 

gestational diabetes, hypertension and maternal iron 

deficiency.

Preterm infants have higher iron requirements due 

to rapid growth, and frequent blood sampling further 

increases the risk of anemia.15,16  Anemia is particularly 

common between 6 and 12 months of age when iron 

stores are depleted and complementary foods become 

important sources of iron.

Guidelines recommend iron supplementation of 2-3 

mg/kg/day in very preterm infants (< 32 weeks), starting 

at 2-6 weeks and continuing until 6 months.17-19  However, 

clear recommendations for late preterm infants (34-36+6 

weeks) are lacking.  Some studies suggest benefits in 

infants weighing 2,000-2,500 grams, although excessive 

supplementation may carry risks.19-21

At Thammasat University Hospital, no clear guide-

lines exist for iron supplementation in late preterm 

infants.  This study aims to investigate the prevalence 

of anemia and associated risk factors in this population, 

providing baseline data to support practical guidelines 

for prevention and management.

Materials and methods

Study design and population

This retrospective chart review included infants born 

between October 2016 and October 2020 at Thamma-

sat University Hospital.  Data were obtained from the 

hospital’s E-Phis system and manual medical records. 

The study aimed to determine the prevalence of anemia 

among late preterm infants (34-36+6 weeks’ gestation) 

aged 6-12 months.  Ethical approval was granted by 

the Human Research Ethics Subcommittee, Faculty of 

Medicine, Thammasat University (Protocol No. MTU-

EC-PE-0-129/63, August 28, 2020).

A total of 127 late preterm infants aged 6-12 months 

were included.  The sample size was calculated based 

on a study by Huang, et al., which reported a 30% 

prevalence of anemia in a similar age group.  Using an 

alpha error of 0.05 and a beta error of 0.20, the required 

sample size was 80 participants.

The inclusion criteria comprised infants born at 

Thammasat University Hospital between October 2016 

and October 2020 with a gestational age 34-36+6 weeks 

who attended follow-up at the Pediatric Outpatient De-

partment between 6 and 12 months of age and had 

laboratory results including complete blood count (CBC) 

during this period. 

The exclusion criteria comprised infants with chronic 

diseases such as bronchopulmonary dysplasia, inborn 

errors of metabolism, chromosomal abnormalities, multi-

ple anomalies or dysmorphic features suggestive of 

genetic syndromes.
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Data collection

Data were retrospectively extracted from the E-Phis 

and patient charts using a structured data collection 

form.  Information included both maternal and infant data. 

Maternal data included age, gestational age, parity, mode 

of delivery, anemia status, antenatal hemoglobin levels, 

pre-existing conditions and pregnancy complications.

Infant data included sex, birth weight and length, 

postnatal complications, hemoglobin levels after birth, 

feeding practices, iron supplementation (dose and dura-

tion), anthropometric data at 6-12 months and laboratory 

results.  CBC was performed immediately after blood 

collection using an automated cell counter (UniCel DxH 

800, Beckman Coulter, USA). Data on serum ferritin 

were collected when available and were analyzed using 

UniCel Dxl 800 (Beckman Coulter, USA).  Anemia was 

defined according to WHO criteria, and iron deficiency 

was determined based on standard literature.

Statistical analysis

Data were analyzed using STATA version 14 (StataCorp, 

USA).  Descriptive statistics were used to summarize 

baseline characteristics: categorical variables were 

presented as percentages, and continuous variables 

as mean ± standard deviation (SD) or median [IQR].  

Comparisons between infants with and without anemia  

were performed using the Chi-square test or Fisher’s 

exact test, as appropriate.  Logistic regression (univariable 

and multivariable) was used to identify factors associ-

ated with anemia.  A p-value < 0.05 was considered 

statistically significant.

Definitions

Neonatal anemia: hematocrit < 45%.

Anemia: hemoglobin < 11 g/dL (WHO guidelines, 

2005).

Iron deficiency: serum ferritin < 30 mcg/L.22

Iron deficiency anemia: hemoglobin < 11 g/dL and 

serum ferritin < 30 mcg/L.

Late preterm infant: gestational age 34-36+6 weeks.

Birth asphyxia: APGAR score at 1 minute < 7.

Anemia in pregnancy: hematocrit < 33%. 

Results

A total of 127 late preterm infants who attended 

follow-up visits at the Pediatric Outpatient Department, 

Thammasat University Hospital, between 6 and 12 months 

of age and had complete blood count (CBC) results avail-

able were included in the study.  Data were categorized 

according to sex, mean age, weight and maternal and 

infant characteristics, as summarized in Table 1.

At follow-up, the mean age of infants at follow-up 

was 8.92±2.03 months, with a higher proportion of males 

(61.42%).  The mean weight and length of the infants 

were 7.93±1.49 kg and 68.70±4.44 cm, respectively, with 

an average monthly weight gain of 0.66 kg.

The mean maternal age was 31.85±5.89 years.  

Primigravida accounted for 55.56% of pregnancies.  

Pregnancy complications were observed in 37.01% of 

mothers, including gestational diabetes (18.11%) and 

pregnancy-induced hypertension (12.60%).  Cesarean 

delivery was more common than vaginal delivery (66.93% 

vs. 33.07%), and the majority of infants were singleton 

births (77.95%).  The mean maternal hematocrit was 

36.62±3.58%, with 11.81% of mothers experiencing ane-

mia during pregnancy.

The mean birth weight was 2223.81±455.83 g.  Low 

birth weight (< 2,500 g) was observed in 69.29% of 

infants, while 6.30% had very low birth weight (< 1,500 

g).  Infants classified as small for gestational age (SGA) 

accounted for 26.77% of the cohort.  Postnatal com-

plications were common, affecting 82.68% of infants. 

The mean hematocrit concentration within the first 48 

hours of life was 50.56±7.02%, and 21.26% of infants 

were anemic at birth. 

Iron supplementation was provided to 86 of 127 

infants (67.72%).  Among these, 26 received a low dose 

(< 3 mg/kg/day), whereas 60 received a therapeutic dose 

(3-6 mg/kg/day).  The mean duration of supplementation 

was 4.99±3.06 months.

The mean duration of exclusive breastfeeding was 

two months.  Complementary feeding was typically 

introduced at around six months of age, and iron-rich 
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Table 1  Demographic data

Demographic data N = 127 Percentage or Median [IQR]

Mean age at follow up (months), mean ± SD 8.92 ± 2.03

Gender 

Male 78 61.42

Female 49 38.58

Weight (kg) at follow up, mean ± SD [N = 119] 7.93 ± 1.49 

Length (cm) at follow up, mean ± SD [N = 112] 68.70 ± 4.44

Weight gain per month (g), mean ± SD [N = 119] 659.53 ± 134.06

Z score W/A, mean ± SD [N = 119] -0.75 ± 1.31 Median -0.66 [-1.71, 0.05]

Z score L/A, mean ± SD [N = 112] -1.01 ± 1.28 Median -0.99 [-1.80, -0.19]

Z score W/L, mean ± SD [N = 112] -0.26 ± 1.22 Median -0.21 [-1.11, 0.53]

Maternal factors 

Maternal age (years), mean ± SD [N = 126] 31.85 ± 5.89

Gravidity [N = 126]

Primigravidity 70 55.56

Multigravidity 56 44.44

Obstetric complications [N = 127]

No 80 62.99

Yes 47 37.01

GDM 23 18.11

PIH 16 12.60

PPROM 16 12.60

Maternal underlying disease [N = 127] 24 18.90

Delivery mode [N = 127]

Vaginal delivery 42 33.07

Cesarean section 85 66.93

Number of fetus [N = 127]

Singleton 99 77.95

Twin 27 21.26

Triplet 1 0.79

Mean maternal hematocrit (%), mean ± SD [N = 127] 36.62 ± 3.58

Maternal anemia (number) 15 11.81

Neonatal factors [N = 127]

Birth weight (g), mean ± SD 2,223.81 ± 455.83

Normal [≥ 2,500] 31 24.41

Low [< 2,500] 88 69.29

Very low [< 1,500] 8 6.30

Size for gestational age 

SGA 34 26.77

AGA 93 73.23
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Demographic data N = 127 Percentage or Median [IQR]

Mean gestational age (weeks), mean ± SD 35.50 ± 0.86

APGAR at 1 min, mean ± SD 8.46 ± 1.49

APGAR at 5 min, mean ± SD 9.75 ± 0.90

Birth asphyxia [APGAR at 1 min < 7] 11 8.66

Neonatal complications 

No 22 17.32

Yes 105 82.68

TTNB 34 26.77

Hypoglycemia 27 21.26

IUGR 22 17.32

Neonatal jaundice 48 37.80

Early onset sepsis 52 40.94

RDS 8 6.30

Mean Hct at 48 hours (%), mean ± SD 50.56 ± 7.02

Neonatal anemia (number) 27 21.26

Median LOS of hospital stay (days) 7 (4, 16)

Iron supplement [N = 127]

No 41 32.28

Yes 86 67.72

Low (< 3 mg/kg/day) 26 20.47

Therapeutic (3-6 mg/kg/day) 60 47.24

Dose Iron supplement (mg/kg/day), mean ± SD [N = 86] 3.70 ± 1.04

Duration Iron supplement (months), mean ± SD [N = 86] 4.99 ± 3.06

Duration of exclusive breastfeeding (months), mean ± SD [N = 103] 2.44 ± 2.97

Age starting complementary food (months), mean ± SD [N = 99] 6.32 ± 1.53

Age starting iron rich food (months), mean ± SD [N = 92] 7.80 ± 2.36

GDM, gestational diabetes mellitus;  PIH, pregnancy-induced hypertension;  PPROM, preterm premature rupture of the membranes;  
SGA, small for gestational age;  AGA, appropriate for gestational age;  TTNB, transient tachypnea of the newborn;  IUGR, intra-
uterine growth restriction;  RDS, respiratory distress syndrome;  Hct, hematocrit;  LOS, length of stay

Table 1  Demographic data (continue)

foods, such as meat and organ meats, were introduced 

at a mean age of 7.80±2.36 months. 

The hematologic laboratory results of infants aged 

6-12 months are summarized in Table 2.  The mean 

hematocrit and hemoglobin levels were 35.60±4.49% and 

11.59±1.38 g/dL, respectively.  Anemia was identified 

in 22.83% of the infants.

Anemia was classified into mild (hemoglobin 10-10.9 

g/dL), moderate (hemoglobin 7-9.9 g/dL), and severe 

(hemoglobin < 7 g/dL), accounting for 55.17%, 41.38% and 

3.45% of cases, respectively.  Regarding iron status, data 

were available for 92 infants.  The mean serum ferritin 

level was 45.50±37.88 ng/mL.  Among these infants, 

42.39% met the criteria for iron deficiency, and 14.13% 

met the criteria for iron deficiency anemia (Table 2). 

Five cases were classified as having moderate anemia.

Based on the analysis, the infants were categorized 

into two groups: those with anemia (N = 29) and those 

without anemia (N = 98), as shown in Table 3.  With 

respect to baseline characteristics, including age, sex, 
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Table 2  Hematologic outcomes

Hematologic outcomes N = 127 Percentage 

Hct at follow up (%),  mean ± SD 35.60 ± 4.49

Hb at follow up (g/dL),  mean ± SD [N = 122] 11.59 ± 1.38

Anemia, N (percentage)
Mild [Hb 10-10.9 g/dL]
Moderate [Hb 7-9.9 g/dL]
Severe [Hb < 7g/dL]

29
16
12
  1

22.83
55.17
41.38
 3.45

MCV, N (percentage) [N = 122]
Microcytic [MCV < 70 fL]
Normocytic [MCV 70-100 fL]

52
70

42.62
57.38

Ferritin (mcg/L), mean ± SD [N = 92] 45.50 ± 37.88 Median 36.20 [19.55, 61.00]

Iron deficiency, N (percentage) [N = 92] 39 42.39

Iron deficiency anemia, N (percentage) [N = 92] 13 14.13

Hct, hematocrit;  Hb, hemoglobin;  MCV, mean corpuscular volume

Table 3  Factors associated with infant anemia

Characteristic data Anemia [N = 29] Non-anemia [N = 98] p-value 

Mean age at follow up (mo), mean ± SD [N = 127] 9.08 ± 2.19 8.87 ± 1.99 0.629

Male, N (%) 18 (62.07) 60 (61.22) 1.000

Weight at follow up (kg), mean ± SD [N= 119] 7.81 ± 1.36 [N = 29] 7.98 ± 1.53  [N = 90] 0.879

Length at follow up (cm), mean ± SD [N= 112] 68.41± 4.52 [N = 29] 68.79 ± 4.44 [N = 83] 0.692

Z score W/A, mean ± SD [N=119] -0.97 ± 1.31 [N = 29]
Median -0.72 [-1.62, -0.18]

-0.68 ± 1.31 [N = 90]
Median -0.60 [-1.76, 0.16]

0.527

Z score L/A, mean ± SD [N=112] -1.24 ± 1.28 [N = 29] -0.93 ± 1.28 [N = 83] 0.360

Z score W/L, mean ± SD [N=112] -0.31 ± 1.40 [N = 29] -0.24 ± 1.24 [N = 83] 0.917

Weight gain per month (g), mean ± SD, [N=119] 629.38 ± 120.62 [N = 29] 669.24 ± 137.32 [N = 90] 0.159

Maternal factors Anemia  [N=28] Non-anemia  [N=98] p-value 

Mean maternal age (years), mean ± SD 31.93 ± 5.05 [N = 28] 31.83 ± 6.13 [N = 98] 0.940

Gravidity, N (%) [N = 28] [N = 98]

Primigravidity 21 (75) 49 (50) 0.030

Multigravidity 7 (25) 41 (50)

Obstetrics complication, N (%) 10 (34.48) [N = 29] 37 (37.76) [N = 98] 0.829

GDM 5 (17.24) 18 (18.37) 1.000

PIH 4 (13.79) 12 (12.24) 0.760

PPROM 3 (10.34) 13 (13.27) 1.000

Delivery mode, N (%) [N = 29] [N = 98]

Vaginal delivery 6 (20.69) 36 (36.73) 0.121

Cesarean section 23 (79.31) 62 (63.27)

Number of fetus, N (%) [N = 29] [N = 98]

Singleton 20 (68.97) 79 (80.61) 0.380

Twin 9 (31.03) 18 (18.37)

Triplet 0 1 (1.02)
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Table 3  Factors associated with infant anemia (continue)

Maternal factors Anemia  [N = 28] Non-anemia  [N = 98] p-value 

Mean maternal hematocrit (%), mean ± SD 35.03 ± 4.21 [N = 29] 37.08 ± 3.25 [N = 98] 0.014

Maternal anemia, N (%) 4 (13.79%) 11 (11.22%) 0.746

Neonatal factors Anemia  [N = 29] Non-anemia  [N = 98] p-value 

Birth weight (g), mean ± SD 2243.59 ± 431.75 2217.96 ± 464.70 0.792

Normal [≥ 2,500 g], N (%) 9 (31.03) 22 (22.45) 0.625

Low [< 2,500 g], N (%) 19 (65.52) 69 (70.41)

Very low [< 1,500 g], N (%) 1 (3.45) 7 (7.14)

Size for gestational age

SGA, N (%) 8 (27.59) 26 (26.53) 1.000

AGA, N (%) 21 (72.41) 72 (73.47)  

Mean gestational age (weeks), mean ± SD 35.55 ± 0.87 35.49 ± 0.86 0.734

Asphyxia [APGAR at 1 min < 7],  N (%) 2 (6.90) 9 (9.18) 1.000

Neonatal factors Anemia  [N = 29] Non-anemia  [N = 98] p-value 

Neonatal complication, N (%)

No 5 (17.24) 17 (17.35) 1.000

Yes 24 (82.76) 81 (82.65)

TTNB 11 (37.93) 23 (23.47) 0.153

Hypoglycemia 9 (31.03) 18 (18.37) 0.195

IUGR 4 (13.79) 18 (18.37) 0.781

Neonatal jaundice 11 (37.93) 37 (37.76) 1.000

Sepsis 12 (41.38) 40 (40.82) 1.000

RDS 0 (0) 8 (8.16) 0.197

Mean Hct at 48 hours (%), mean ± SD, 49.47 ± 6.66 50.88 ± 7.12 0.345

Neonatal anemia, N (%) 8 (27.59) 19 (19.39) 0.438

Duration of hospital stay (days), median [IQR] 7 [3,11] 7 [4,17] 0.382

Iron supplement, N (%)    

No 16 (55.17) 25 (25.51) 0.006

Yes 13 (44.83) 73 (74.49) 

Low dose (< 3 mg/kg/day) 1 (7.69) 25 (34.25)  

Therapeutic dose (3-6 mg/kg/day) 12 (92.31) 48 (65.75)  

Duration iron supplement (months), mean ± SD [N = 86] 4.69 ± 2.10 [N = 13] 5.05 ± 3.21 [N = 73] 0.912

Duration of exclusive breast feeding (months), mean ± SD 
[N = 103]

3.36 ± 3.51 [N = 25] 2.14 ± 2.73 [N = 78] 0.176

Age starting complementary food (months), mean ± SD 
[N = 99]

6.69 ± 1.46 [N = 23] 6.21 ± 1.54 [N = 76] 0.149

Age starting iron rich food (months), mean ± SD [N = 92] 7.96 ± 2.22 [N = 23] 7.75 ± 2.42 [N = 69] 0.590
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weight and length, no statistically significant differences 

were observed between the two groups. 

Comparison of maternal characteristics revealed no 

significant difference in mean maternal age between 

the groups.  However, primigravidity was significantly 

more frequent among mothers of anemic infants (75%) 

than among mothers of non-anemic infants (50%) (p = 

0.03).  No significant differences were observed between 

the groups with respect to pregnancy complications, 

mode of delivery or plurality.

Regarding maternal hematologic status, the mean 

hematocrit level was lower among mothers of anemic 

infants (35.03%) than among mothers of non-anemic 

infants (37.08%), and this difference was statistically 

significant (p = 0.014).  Nevertheless, the overall pre- 

valence of maternal anemia did not differ significantly 

between the two groups.

The mean birth weight was comparable between 

the two groups, at 2243.6 g in the anemia group and 

2218.0 g in the non-anemia group.  Low birth weight 

was prevalent in both groups, accounting for 65.52% and 

70.41%, respectively.  The proportion of small-for-ges-

tational-age infants was also similar between groups 

(27.59% vs. 26.53%).  Neonatal complications were 

observed in approximately 83% of infants in both groups, 

including transient tachypnea of the newborn (TTNB), 

hypoglycemia, intrauterine growth restriction (IUGR), 

neonatal jaundice, and sepsis, with no significant dif-

ference between the groups.

The prevalence of neonatal anemia, defined as 

hematocrit < 45% at 48 hours of life, did not differ  

significantly between the groups.  Although the mean 

hematocrit level at 48 hours was slightly lower in the 

anemia group (49.47%) than in the non-anemia group 

(50.88%), the difference was not statistically significant. 

The average length of hospital stay for late preterm 

infants was approximately seven days.

Iron supplementation was significantly more frequent 

in the non-anemia group (74.49%) than in the anemia 

group (44.83%) (p = 0.006).  However, no significant 

differences were observed between the two groups 

regarding the initial dosage or duration of supplementation.

With respect to feeding practice, no significant dif-

ferences were observed between the groups in the 

duration of exclusive breastfeeding (2-3 months), the 

age at initiation of complementary feeding (6 months) 

or the age at introduction of iron-rich foods (7 months).

In this study, primigravidity, maternal hematocrit level 

and iron supplementation were identified as significant 

factors associated with infant anemia.  Univariable and 

multivariable logistic regression analyses were performed 

to evaluate these associations (Table 4).

Among maternal factors, primigravidity was associated 

with an increased risk of infant anemia, with an odds 

ratio (OR) of 3.0.  This finding indicates that late preterm 

infants born to primigravid mothers had a threefold 

higher risk of developing anemia at 6-12 months of age 

compared with those born to multigravid mothers (p = 

0.022). Maternal hematocrit was inversely associated 

with infant anemia (OR = 0.86), suggesting that each 

1% increase in maternal hematocrit was associated with 

a 14% reduction in the risk of infant anemia (p = 0.007).

Table 4  Univariable and multivariable regression analyses of factors associated with infant anemia

Potential factors
Univariable regression Multivariable regression

Crude OR 95%CI p-value Adjusted OR* 95%CI p-value 

Maternal factors

Primigravidity 3.0 1.17, 7.70 0.022 3.25 1.18, 8.89 0.022

Maternal Hematocrit 
(for each 1%-increase)

0.86 0.76, 0.96 0.011 0.83 0.72, 0.95 0.007

Infant factor

Iron supplement 0.28 0.12, 0.66 0.004 0.26 0.09, 0.66 0.005
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Regarding infant factors, iron supplementation demon-

strated a strong protective effect (OR = 0.28), indicating 

that infants who received supplementation had a 72% 

lower risk of anemia (p < 0.05).  Multivariable logistic 

regression analysis confirmed the independent signifi-

cance of these three factors.

For clinical application, we further explored whether 

the initial dose of iron supplementation influenced the 

risk of infant anemia.  Subgroup analysis revealed no 

significant difference between infants receiving a low 

dose (< 3 mg/kg/day; N = 26) and those receiving a ther-

apeutic dose (3-6 mg/kg/day; N = 60) (p = 0.097).  These 

findings suggest that iron supplementation, regardless 

of dose, is beneficial in preventing anemia among late 

preterm infants.  Notably, the number needed to treat 

(NNT) was 4.18, indicating that providing iron supple-

mentation to approximately five late preterm infants 

could prevent one case of anemia.

Discussion

This study investigated late preterm infants aged 

6-12 months at Thammasat University Hospital and 

found an anemia prevalence of 22.83%.  This preva-

lence was slightly lower than that reported by Huang 

Z, et al. in Hunan, China (29.73%) among children aged 

6-23 months,23 and also lower than the South East Asia 

Nutrition Survey (SEANUTS), which found a prevalence 

of 25.9% among Thai children aged six months to five 

years.24  The relatively lower prevalence observed in 

our cohort may be explained by the high proportion of 

infants who received iron supplementation (68%).

The prevalence of iron deficiency anemia in this study 

was 14.13%, which is lower than the 25.7% previously 

reported in a study conducted among healthy children 

at Thammasat University Hospital.  This discrepancy 

may be attributable to differences in study populations, 

as the previous study excluded children receiving iron 

supplementation, whereas the present study focused 

specifically on late preterm infants.  Notably, our findings 

are consistent with those of Uijterschout, et al., who 

reported a 9.1% prevalence of iron deficiency anemia 

among late preterm infants aged 4-6 months, supporting 

the relevance of our results in this high-risk population.

Regarding risk factors, primigravidity, maternal 

hematocrit level, and infant iron supplementation were 

identified as significant determinants of anemia.  Primi-

gravidity was associated with a threefold higher risk of 

infant anemia compared with multigravidity.  A possible 

explanation is that primigravid mothers may have less 

experience with adequate nutrition and supplementa-

tion during pregnancy, as well as limited knowledge 

regarding infant feeding and postnatal care.  However, 

due to incomplete information in the medical records, 

this hypothesis warrants further investigation.

Maternal hematocrit during pregnancy also demon-

strated a protective effect, with each 1% increase asso-

ciated with a 14% reduction in the risk of infant anemia. 

This finding suggests that maintaining higher maternal 

hematocrit levels–beyond the conventional threshold 

of 33% used to define maternal anemia–may provide 

additional protection against anemia in offspring.

Iron supplementation in late preterm infants signifi-

cantly reduced the risk of anemia, with no significant 

difference observed between low-dose (< 3 mg/kg/day) 

and therapeutic-dose (3-6 mg/kg/day) regimens.  This 

finding suggests that low-dose supplementation may be 

sufficient in clinical practice for this population.  Notably, 

this study found that providing iron supplementation to 

approximately five late preterm infants could prevent 

one case of anemia.

This study provides baseline data for a population 

that has not been extensively studied in Thailand.  The 

findings may serve as a foundation for future research 

and for the development of evidence-based guidelines 

for the care and follow-up of late preterm infants, includ-

ing consideration of low-dose iron supplementation to 

effectively prevent anemia while minimizing potential 

side effects and costs.

There are several limitations in this study.  This 

study included only late preterm infants who attended 
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the Pediatric Outpatient Department at Thammasat 

University Hospital during a specific period.  There-

fore, the findings may not be generalizable to other 

populations or settings.  The relatively small sample 

size may have limited the ability to detect associations 

with other potential risk factors.  In addition, some data 

were incomplete due to the retrospective chart review 

design, as certain medical records or entries were not 

fully documented or systematically stored.

Increasing the sample size and collecting compre-

hensive data on associated factors would allow a clearer 

understanding of variable relationships.  Prospective data 

collection may improve completeness and accuracy, 

including information on adherence to iron supplemen-

tation and continuous follow-up of late preterm infants.

Conclusion

The prevalence of anemia among late preterm infants 

aged 6-12 months at Thammasat University Hospital 

was 22.83%.  Primigravidity was identified as a signifi- 

cant risk factor, whereas higher maternal hematocrit 

levels and infant iron supplementation were protective 

factors against anemia.  These findings highlight the 

importance of optimizing maternal hematologic status 

during pregnancy and ensuring appropriate iron supple-

mentation in late preterm infants to reduce the burden 

of anemia.
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