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Abstract
 Introduction: Adequate nutritional intake is essential in infancy period, the time of the most rapid growth and neurobehavioral development.

Objectives: To examine the feeding practices of the mothers to their infants in Southern Thailand using Infant and Child Feeding Index (ICFI) and 
to correlate ICFI with nutritional intake assessment.

Methods: 120 healthy infants aged 6-12 months were enrolled. 24-hour food record was used to determine the food intake of each infant which 
was then compared to the ICFI list. Nutritional intakes were calculated using the INMUCAL, the standard software program for calculating the 
nutrients of Thai food.

Results: 57.5% of the infants were breastfed. Of the 93 infants aged 6 -< 9 months, 10.8% received breast and/or formula feeding without 
complementary food, 30.1% received 1 meal and 59.1% received 2-3 meals a day. Of the 27 infants aged 9-12 months, all received complementary 
food; 8% with 1 meal, 40% with 2 meals and 52% with 3-4 meals per day. The median ICFI score was significantly higher in infants aged 9-12 
months than in infants aged 6 -< 9 months (6 vs 5, p < 0.01). Infants who received complementary food from <4 food groups and food frequency <2 
meals per day had significantly higher levels of micronutrient inadequacies than infants who received complementary food from >4 food groups 
and food frequency >2 meals per day.

Conclusions: The ICFI score increased with the age of the infants. Infants who were fed one complementary meal per day with food group 
diversity <4 were associated with micronutrient inadequacy. 
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Introduction
The infancy period, the first year of life, is the time of the 

most rapid physical growth and neurobehavioral development. 
Optimal feedings in this period are important to support 
rapid growth and mental development. Inadequate intake of 
macronutrients can result in wasting and/or stunting while 
overfeeding can result in overweight and obesity. Inadequate 
intake of some kinds of micronutrients such as iron can result in 
iron deficiency anemia. The World Health Organization (WHO) 
issued the ‘Global Strategy for Infant and Young Child Feeding’ 
(IYCF), a guideline for appropriate feeding with a set of 8 core 
indicators; breastfeeding initiation, exclusive breastfeeding, 
continued breastfeeding, introduction of complementary foods, 
dietary diversity, meal frequency, summary infant and young child 
feeding indicator, and consumption of iron-rich or iron-fortified 

foods [1,2]. The infant and Child Feeding Index (ICFI), developed 
by Ruel and Menon, [3] was adapted from WHO IYCF using only 
5 indicators to estimate infant and child feeding practices and 
to identify nutritionally vulnerable infants and children based 
on an age-specific scoring system: breastfeeding, use of bottle, 
dietary diversity, food group frequency, and feeding frequency. 
Various studies in many developing countries reported a positive 
association between ICFI scores and nutritional status [4-9], 
while some studies reported no significant associations between 
ICFI and nutritional status [10,11] 

In Thailand, there has been to date only one study using 
the ICFI parameters among 304 infants and young children 
aged 6-36 months from Thammasat Hospital (located nearby 
Bangkok) which demonstrated no association between the ICFI 
and nutritional status [11]. According to the Thailand Multiple 
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Indicator Cluster Survey 2015-2016, 6.7% of Thai children under 
5 years of age were moderately-severely underweight, 1.5% 
severely underweight, 10.5% moderately or severely stunted, 
and 5.4% moderately or severely wasted while 8.2% of the 
children were overweight [12]. Our present study was performed 
in 120 infants, aged 6-12 months, at the Well Child Clinic of 
Songklanagarind Hospital (a university hospital in southern 
Thailand) with an aim to examine feeding practices of mothers 
and their infants in terms of the ICFI score, and to determine 
whether there were any associations between ICFI score, 
nutritional status and nutritional intake assessment.

Methods 
This study was a part of cross-sectional hospital-based study 

of nutritional and vitamin D status in infants aged 6-12 months 
who attended the Well Child Clinic, Songklanagarind Hospital 
for routine vaccination. The sample size was calculated from the 
reported prevalence of vitamin D insufficiency in our region of 
30% with study power of 80%. The required sample size was 95 
infants. 

From December 2020 to November 2021, we enrolled 120 
healthy infants (no congenital disease/anomaly/no history 
of food allergy), aged 6-12 months who were born singleton 
between 37-42-week-gestation. Demographic data of the mother 
and the characteristics of the child were collected. 

The protocol was approved by the Ethics Committee of the 
Faculty of Medicine, Prince of Songkla University (REC 63-358-1-
1). All parents or caregivers gave written informed consent.

Anthropometric measurement and nutritional status

Each infant had their weight, length and head circumference 
measured by a well-trained nurse in the Well Child Clinic. The 
infants were weighed without clothing or a diaper on a standard 
digital weighing scale to the nearest 0.01 kg. The recumbent 
length of the infant was measured with a standard infantometer 
to the nearest 0.1 cm. Head circumference was measured in the 
occipito-frontal line to the nearest 0.1 cm. The WHO weight-for-
age z-scores (WAZ), length-for-age z-scores (LAZ), and weight-
for-length z-scores (WLZ) were calculated according to the 2006 
WHO Child Growth Standards. The children were classified into 
normal or undernourished or overweight based on the WHO 
criteria. Underweight, stunting and wasting were defined as WAZ 
lower than -2, LAZ lower than -2 and WLZ lower than -2 of the 
median value of the WHO standard, respectively. Overweight was 
defined as WLZ greater than +2. 

24-Hour food intake record, food group frequency 

The mothers were instructed to record the details of food 
intake of the infant during the 24-hour period including timing 
and frequency of breastfeeding, formula feeding, main meals 
(rice/noodles, etc) with their components and amount (portion 
size, fruits, snacks, dairy product, juice and beverage. The mother 
was interviewed in-person and the food records were re-checked 

by an experienced dietitian. The frequency of each food group the 
child had been given during the past week were also asked.

Infant and child feeding index (ICFI)

The 24-hour food record was examined and entered into the 
corresponding ICFI list categories [3,13]. The ICFI is separated 
into two age-specific groups, 6 -< 9 and 9-12 months. The variables 
used in the ICFI are: breastfeeding, use of bottle, dietary diversity 
score (number of food groups from seven groups consumed by 
the child in the previous 24 hours: 1) grains, roots, and tubers; 
2) legumes and nuts; 3) dairy; 4) flesh meat: meat, pork, poultry, 
liver, and fish; 5) eggs; 6) vitamin A-rich fruits and vegetables; 
and 7) other fruits and vegetables), food group frequency (how 
many days the child consumed each food group in the past seven 
days), and feeding frequency (how many times the child received 
food, including meals and snacks, in the past 24 hours). The final 
ICFI is a summation of scores obtained from all five variables 
mentioned above, ranging from 0-9. 

Calculation of nutritional intake

Nutritional intake of macro- and micronutrients was 
calculated based on the 24-hour food record using the software 
program INMUCAL, the standard program for calculating the 
macro- and micronutrients of Thai food, created by Mahidol 
University, Thailand [14]. For exclusively breastfed infants as the 
sole milk source, the amount of human milk was assumed to be 
800 mL/day [15]. For mainly formula-fed infants, the amount 
of milk intake was calculated from the reported amount by the 
primary caregiver. 

Statistical analysis 

The characteristics of the infants and the mothers were 
expressed in number and percentages (categorical variables) 
and mean ± standard deviation (continuous variables). The 
nutritional intake of macro- and micronutrients of the infants 
were reported as mean ± standard deviation. ICFI and nutritional 
intake of infants aged 6 -< 9 months and infants aged 9-12 
months were compared using t-test (continuous variables) and 
chi-square test (categorical variables). 

Results  
Characteristics of infants and their mothers

The participant characteristics are shown in table 1. Of the 
120 infants enrolled, 70 (58.3%) were male and 93 (77.5%) were 
aged 6 -< 9 months. The average age of the infants at the time of 
enrollment was 7.2 ± 1.7 months. The average age of the mothers 
was 33.2 ± 4.4 years. The main caregivers of the enrolled infants 
were the parents in 95 of them (79.2%). The level of education 
of the mothers was mostly bachelor degree or college graduate 
(77.5%). The family income was an average 39,812 ± 24,486 baht 
/ month (range 15,000-180,000) which was classified as middle 
to high income.
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Table 1: Characteristics of the 120 study infants, data are shown in mean ± SD
Characteristic Total 

(N = 120)
Age 6 -< 9 months

(N  = 93)
Age 9-12 months

(N = 27 )
p-value

Infants
At birth

Gestational age (weeks) 38.6 ± 0.9 38.7 ± 0.9 38.5 ± 1.1 0.45
Birth weight (kg) 3106 ± 387 3106 ± 390 3107 ± 384 0.98
Birth length (cm) 49.5 ± 1.5 49.5 ± 1.6 49.4 ± 1.4 0.86

Head circumference (cm) 34.2 ± 1.0 34.2 ± 1.0 34.1 ± 1.0 0.59
At recruitment

Male, n (%) 70 (58.3) 54 (58.1) 16 (59.3) 0.99
Age (months) 7.24 ± 1.72 7.0 ± 1.2 10.1 ± 1.5 <0.01
Weight (kg) 7.9 ± 1.1 7.57  ±  1.0 8.85  ±  1.2 <0.01
Length (cm) 68.2 ± 3.3 67.1  ±  3.1 72.0 ±  3.4 <0.01

Head circumference (cm) 43.3 ± 1.5 42.8  ±  1.3 45.0 ±  0.9 <0.01
Weight z-score 0.45 ± 1.27 0.48  ±   1.30 0.34  ± 1.01 0.54
Length z-score 0.56 ± 0.99 0.67  ±  1.00 0.20 ± 0.86 0.03

Weight/Length z-score 0.05 ± 0.93 0.06  ±  0.99 0. 04  ± 0.75 0.06
Head circumference z-score -0.07 ± 0.93 -0.15 ±  0.93 0.19 ± 0.87 0.09
Main breast feeding, n (%) 69 (57.5) 56 (60.2) 13 (48.1) 0.26

Main caregiver, n (%) 0.62

Parents (Mother ± Father) 95 (79.2) 74 (79.6) 21 (77.8)

Grandparents 25 (20.8) 19 (20.4) 6 (22.2)

Mothers
Age (years) 33.2 ± 4.4 33.2 ± 4.2 33.0 ± 5.4 0.85
Weight (kg) 59.5 ± 11.1 59.2 ± 11.3 60.6 ± 10.5 0.55
Height (cm) 159.2  ± 5.5 158.7 ± 5.5 160.9 ± 5.3 0.07

Body mass index (kg/m2) 23.5 ± 4.1 23.5  ± 4.0 23.4 ± 4.1 0.98
Religion, n (%) 0.79

Buddhist 105 (87.5) 80 (86.0) 25 (92.6)

Muslim 15 (12.5) 13 (14.0) 2 (7.4)

Level of education, n (%) 0.47

Secondary school 27 (22.5) 19 (20.4) 8 (29.6)

College/university 93 (77.5) 74 (79.1) 19 (70.4)

Family income (Baht/month) 39812 ± 24486 39720 ± 23682 40130 ± 27563 0.94
Anthropometric measurement and nutritional status 

The mean weights of the infants aged 6 -< 9 months and 9-12 
months old were 7.6 ± 1.2 and 10.1 ± 1.5 kg with mean WAZ of 
0.48 ± 1.30 and 0.34 ± 1.01, respectively. The mean lengths of the 
infants aged 6 -< 9 months and 9-12 months old were 67.1 ± 3.1 
and 72.0 ± 3.4 cm with mean LAZ of 0.67 ± 1.00 and 0.20 ± 0.86, 
respectively. Using the WHO definitions, only 2 infants (1.7%) 
were underweight and wasted (WAZ and WLZ <-2, none were 
stunted (LAZ <-2) and 13 (10.8%) were overweight (WAZ >2). 

Food group dietary diversity 

Breast feeding was found in 69 infants (57.5%), infants aged 
6 -< 9 months (60.2%) and infants aged 9-12 months (48.1%). 
Of the 93 infants aged 6 -< 9-months, 10 (10.8%) received breast 
and/or formula feeding without complementary food, 28 (30.1%) 
received 1 meal and 55 (59.1%) received 2-3 meals a day. All of 
the 9-12-month-old infants received complementary food; 8% 
with 1 meal, 40% with 2 meals and 52% with 3-4 meals per day. 
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The 4 common food groups the mother fed their infants were 
rice (78.5% vs 100% in infants aged 6 -< 9 months and aged 
9-12 months, respectively, p-value 0.02), vitamin A-rich fruit or 
vegetables (78.5% vs 89% in infants aged 6 -< 9 months and aged 
9-12 months (most common source was from mashed pumpkin, 
followed by carrot), fruits (common fruits were mashed banana 
followed by orange juice) and meat (96.3% vs 54.8%in infants 
aged 6 -< 9 months and aged 9-12 months, p-value <0.01). The 
most common meat source was from minced pork, followed by 
poultry and fish or animal organ (chicken liver). Eggs were given 
to infants aged 9-12 months in significantly higher percentage 
than infants aged 6 -< 9 months (63.0% vs 39.8%, p-value 0.04). 
None of our infants were given nuts or legumes [Figure 1].

ICFI Score

Of the total 120 infants, 69 (57.5%) were mainly breastfed; 
60.2% in infants aged 6 -< 9 months and 48.1% in infants aged 
9-12 months (p-value 0.26). Use of a bottle while feeding was 
found in 51 infants (42.5%); 39.8% in infants aged 6 -< 9 months 
and 51.9% in infants aged 9-12 months (p-value 0.26). However, 
when an ICFI score was applied, the score of combined breastfed 
with no bottle use became an important influence of the higher 
ICFI score in infants aged 6 -< 9 months than infants aged 9-12 
months old. 

The ICFI scores for dietary diversity, food groups frequency 
in the past week and feeding frequency during the day were 
significantly higher in infants aged 9-12 months than in infants 
aged 6 -< 9 months and these scores of complementary food 
intake resulted in significantly higher median ICFI score in infants 
aged 9-12 months than in infants aged 6 -< 9 months old (6 vs 5, 
p <0.01) [Table 2].

Nutritional intake calculation

The Thai RDI and the average macro- and micronutrient 
intakes are shown in table 3. Overall, the intakes of all 
macronutrients and many micronutrients were significantly 
higher in infants aged 9-12 months than infants aged 6 -< 9 
months. The average vitamin A intake was noted to be very high 
at 3-4-fold of the Thai RDI in both groups, mostly from intake of 
pumpkin and/or carrot which was the most favored food the Thai 
mothers gave their infants. Micronutrients that were found to be 
inadequate in both groups were iron, magnesium, vitamin D, and 
vitamin E with selenium also found to be inadequate in infants 
aged 6 -< 9 months. 

ICFI, nutritional intake and nutritional status

The ICFI was applied to evaluate whether there were any 
items of the ICFI that were associated with each micronutrient 
inadequacy according to the Thai RDI. As the number of infants 
aged 9-12 months was 27, which was too small and might result 
in biased results, we therefore focused on the 93 infants aged 6 
-< 9 months. Infants who received fewer than 4 food groups of 
complementary food (dietary diversity score <2) and received 
feeding frequency fewer than 3 meals per day (feeding frequency 
score <2) were found to have significantly higher percentages 
of micronutrient inadequacy than infants who received 
complementary food at least 4 food groups and feeding frequency 
3 meals per day [Table 4]. Inadequate intake of selenium was 
found in a significantly higher percentage of infants who were fed 
with food group frequency fewer than 5 days in the past week 
(food group frequency <2). An ICFI score of fewer than 5 was 
significantly associated with vitamin E deficiency. For nutritional 
status, we found no correlation between ICFI scores and any 
growth parameter, either WAZ, LAZ, or WLZ.

Figure 1: Comparison of percentage of infants consuming each food group in infants aged 6 -< 9 months and infants aged 9-12 months
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Table 2: Comparison of Infant and Child Feeding Index (ICFI) scores between infants aged 6-9 months and 9-12 months

ICFI
Aged 6 -< 9 months

N = 93
Aged 9-12 months

N = 27
p-value

Breast feeding, n (%) 0.26

No = 0 37 (39.8) 14 (51.9)

Yes = 2 56 (60.2) 13 (48.1)

Bottle use, n (%) 0.26

No = 1 56 (60.2) 13 (48.1)

Yes = 0 37 (39.8) 14 (51.9)

Dietary diversity*, n (%) 0.01

0 (no complementary food given) 7 (7.5) 0

1 (1-3food groups) 32 (34.4) 3 (11.1)

2 (4+ food groups) 54 (58.1) 24 (88.9)

Food group frequency, n (%) 0.02

0 (0-2 days in the past week) 11 (11.8) 0

1 (3-4 days in the past week) 24 (25.8) 3 (11.1)

2 (5+ days in the past week) 58 (62.4) 24 (88.9)

Feeding frequency, n (%) <0.01

0 (0-1 meal/day) 61 (65.6) 2 (7.4)

1 (2 meals/day for infants aged <9 months, 
3+ meals per day for infants aged 9+ months)

25 (26.9) 11 (40.7)

2 (3+ meals/day for infants aged <9 months, 
4 meals/day for infants aged 9+ months)

7 (7.5) 14 (51.9)

Total ICFI score 5 6 <0.01

* Seven food groups: 1) grains, roots, and tubers; 2) legumes and nuts; 3) dairy products; 4) flesh foods eg. meat, fish, poultry and liver/organ 
meats; 5)eggs; 6) vitamin A-rich fruits and vegetables;7) other fruits and vegetables.

Table3: Recommended daily intake (RDI), Thailand, and the mean nutritional intake in infants aged 6-9 months and 9-12 months

RDI, Thailand Infants 6- < 9 months
(N = 93)

Infants 9-12 months
(N = 27)

p-value

Total calories, kcal 680 682 ± 205 1032 ± 321 <0.01

Protein, g 12-14 15.9 ± 8.7 33.5 ± 17.8 <0.01

Carbohydrate, g 83-130 84.3 ± 34.0 128.7 ± 40.7 <0.01

Fat, g - 32.2 ± 9.7 42.0 ± 16.1 <0.01

Cholesterol, g - 76.9 ± 52.4 156.4 ± 81.6 <0.01

Calcium, mg 260 394 ± 145 438 ± 230 0.40

Phosphorus, mg 275 265 ± 187 458 ± 231 <0.01

Iron, mg 9.0 5.3 ± 4.3*   8.7 ± 5.3* 0.04

Copper, mg 0.4 0.54 ± 0.46 0.81 ± 0.60 0.04

Magnesium, mg 60 34.2 ± 31.1* 48.2 ± 31.5* 0.05

Selenium, µg 20 15.8 ± 10.4* 26.0 ± 14.3 <0.01

Zinc, mg 2.27 3.56 ± 2.43 4.57 ± 2.83 0.10

VitaminA, RE 250 958 ± 282 1244 ± 320 0.29

Vitamin D, ug 5.0 4.8 ± 4.1 5.3 ± 4.7 0.61

Vitamin B1, mg 0.3 0.39 ±  0.30 0.57 ± 0.40 0.04

Vitamin B2, mg 0.4 0.77 ± 0.60 0.89 ± 0.65 0.38
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Vitamin B6, mg 0.3 0.30 ± 0.22 0.40 ± 0.26 0.06

Vitamin B12, ug 0.5 1.77 ± 1.67 2.60 ± 2.30 0.09

Vitamin C, mg 50 76.6 ± 42.8 98.8 ± 55.1 0.06

Niacin, mgNE 4.0 4.6 ± 2.4 7.9 ± 4.1 <0.01

Vitamin E, mgTE 5.0 4.2 ± 3.5* 4.0 ± 3.9* 0.42

Water, mL - 1002 ± 208 1054 ± 246 0.62

Energy distribution (%) 
from

- carbohydrate, 45-55 48.2 ± 4.7 50.3 ± 6.9 0.12

- protein 10-15 9.0 ± 3.2 12.7 ± 4.0 <0.01

- fat 35-40 42.9 ± 4.6 36.3 ± 8.0 <0.01

*inadequate intake according to Thai RDI

Table4: Inadequate intake of specific micronutrient with each item of infant child feeding index (ICFI) in infants aged 6 -< 9 months (N = 93)

Micronutrient
Thai RDI

N FGD = 2
n (%)

p-value FGF = 2
n (%)

p-value FF = 2
n (%)

p-value ICFI ≥ 5
n (%)

p-value

Iron 0.014 0.09 0.014 0.46

≥9 mg 17 11 (64.7) 14 (82.4) 11 (64.7) 11 (64.7)

<9 mg 76 6 (7.9) 44 (57.9) 25 (32.9) 56 (73.7)

Magnesium 0.004 0.05 0.001 0.20

≥60 mg 21 14 (66.7) 18 (85.7) 18 (85.7) 5 (23.8)

<60 mg 72 21 (29.2) 40 (55.6) 14 (19.4) 29 (40.3)

Selenium 0.046 0.003 0.02 0.21

≥20 mg 23 13 (56.5) 21 (91.3) 13 (56.5) 11 (47.8)

<20 mg 70 22 (31.4) 37 (52.8) 19 (27.1) 23 (32.8)

Vitamin E 0.009 0.13 0.001 0.002

≥5 mg 39 21 (53.8) 29 (74.5) 21 (53.8) 7 (17.9)

<5 mg 54 14 (25.9) 29 (53.7) 11 (20.4) 27 (50.0)

FGD, food group diversity; FGF, food group frequency in the past week; FF, food frequency per day; ICFI, infant child feeding index

Discussion  
The WHO as well as the UNICEF recommend that infants 

should be exclusively breastfed for the first 6 months of life 
[16,17] and that infants should receive nutritionally adequate 
complementary foods of at least five of the seven food groups per 
day to meet minimum dietary diversity standards at 6 months 
of age in addition to breast feeding. The complementary foods 
should be given at 2-3 meals a day between 6-8 months and 
increased to 3-4 meals daily between 9-11 months. [18,19] In 
Thailand, the Department of Health, Ministry of Public Health 
has followed the WHO and UNICEF recommendation of exclusive 
breastfeeding for at least 6 months and complementary food 1-2 
meals a day after 6 months of age [15].

In our study, main breast feeding was found in 60% of the 
infants aged 6 -< 9 months and decreased to 48% in infants aged 
9-12 months. Dietary diversity, food group frequency, feeding 
frequency, and ICFI score significantly increased in older infants, 
compatible with higher nutritional intake and increased growth 
parameters. The median ICFI score of 5 in infants aged 6 -< 9 

months was a result of the combined scores from breastfeeding 
(score 2), no bottle use (score 1), dietary diversity of at least 
2-3 food groups per day (score 1), food group frequency of 3-4 
days per week (score 1). In infants aged 9-12 months, despite 
the lower scores from breast feeding and bottle use, the median 
ICFI score was high at 6 as a result of the combined scores from 
dietary diversity at least 4 groups (score 2), food group frequency 
at least 5 days in a week (score 2), and feeding frequency 3-4 
meals in a day (score 2).

Most of our study infants were fed adequate macronutrients 
but inadequate amount of some common micronutrients such as 
iron, magnesium, vitamin D and vitamin E. In infants aged 6 -< 9 
months, selenium intake was also inadequate. Inadequate intake 
of iron, magnesium, selenium, and vitamin E was mostly found in 
infants who were given with only 1 meal of complementary a day 
and that complementary food given with lower amounts of flesh 
foods and dark green vegetables. Vitamin D intake was inadequate 
in infants aged 6 -< 9 months, but was adequate in infants aged 
9-12 months, which could be explained by the fact that most of 



Page 7 of 8Citation: Praenapa  C, Sasivara  B, Somchit  J, Maneerat  P et al. (2022) Infant and Child Feeding Index (ICFI) and Nutritional Assessment 
in 6-12-Month-Old Infants: A Study in Southern Thailand. J Nutrition Health Food Sci 10(1):1-8. DOI: 10.15226/jnhfs.2022.001190

Infant and Child Feeding Index (ICFI) and Nutritional Assessment in 6-12-Month-
Old Infants: A Study in Southern Thailand

Copyright: 
©2022  Somchit  J, et al.

the infants aged 6 -< 9 months were mainly breastfed while most 
of the infants aged 9-12 months were mainly formula-fed with 
vitamin D fortification. Intake of vitamin E was inadequate in 
most of the infants which was explained by inadequate intake of 
the vitamin E-rich food group (nuts, seeds, legumes, and all kinds 
of oil). Nuts and legumes were avoided in infant feeding practice 
in our study because the parents or caregivers were concerned 
about aspiration while feeding as it is known that nuts are the 
most common foreign body aspiration in the respiratory tract in 
the infant age group [20,21]. In Thailand, no cooking oils are used 
in infant feeding. For these reasons, inadequate micronutrient 
intake could be explained by the dietary diversity of fewer than 
4 food groups and feeding frequency fewer than 2 meals per 
day. The ICFI scores in infants aged 6 -< 9 months, particularly 
infants who were breastfed without bottle use, could not be used 
to determine the micronutrient inadequacy since the high score 
of 3 from breast feeding without bottle use would mask other 
components of the ICFI score. 

 Wasting was found in only 1.7% of our study infants and 
10.8% were overweight. The findings of low prevalence of 
wasting along with high prevalence of overweight in our study 
was compatible with the transition nutrition status in Thailand 
from a low income to a middle-income country [22]. We could 
not correlate any ICFI factors with either wasting or overweight. 
The first study using ICFI in Thailand at Pathum Thani, a city near 
Bangkok, found a prevalence of wasting of 3.6% and stunting of 
8.2% and found that the ICFI score was negatively correlated with 
nutritional status of both wasting and stunting. Another finding 
in that study was that the components of ICFI, dietary diversity, 
food group frequency and feeding frequency increased in older 
infants despite the decreased scores from not being breastfed 
and use of bottle. Our study had the same results of higher ICFI 
score in infants aged 9-12 months old than in infants aged 6 -< 9 
months old from the increased score from dietary diversity, food 
group frequency and feeding frequency, reflecting the feeding 
practices of the parents or caregivers to feed their infants at age 
older than 9 months with a larger variety of food groups with at 
least 2 meals per day. 

Our study had some strengths and limitations. The main 
strength is that we demonstrated an association between common 
micronutrient inadequacies and lower dietary diversity and 
feeding frequency, the components assessed in the ICFI. Second, 
we used a 24-hour food record to collect a complete 24-hour 
food intake for accurate ICFI assessment of the dietary diversity 
and feeding frequency. Moreover, we were aware of potential 
errors from self-reported dietary intake and we compensated for 
these potential biases by in-depth interview of each mother by 
a dietitian to ensure the precision of the dietary intake record. 
Third, nutritional intake was calculated for both macro- and 
micronutrients in which some micronutrient inadequacies were 
significantly associated with lower dietary diversity and feeding 
frequency scores. The main limitation was that the infants were 
enrolled from the Well Child Clinic, which created a selection bias 

in favor of infants from middle to high income families with highly 
educated parents. Second, the sample size was too small for high 
strength findings, particularly in the infants aged 9-12 months 
group. Despite this limitation, our study identified inadequate 
intake of some micronutrients associated with lower food 
diversity and feeding frequency in infants aged 6 -< 9 months. 
Our results could be used to inform parents or caregivers of 
dietary inadequacies in their infants and remind them to include 
at least 4 food groups every day for appropriate 2 meals a day to 
prevent micronutrient inadequacy

In conclusion, we found that our study infants had ICFI 
scores increasing with age. Infants who were fed with only 
one complementary food per day with food group diversity 
fewer than 4 were associated with micronutrient inadequacies 
such as iron, magnesium, selenium and vitamin E. As the WHO 
recommendation, we confirm that infants aged over 6 months 
should receive at least 2 meals of complementary food per day 
with food group diversity of at least 4 food groups to prevent 
micronutrient inadequacies. 

Acknowledgements  
The authors would like to thank all participants and their 

parents/caregivers for their cooperation in the study. We would 
like to thank the Southern Thailand Institute of Research and 
Development, Prince of Songkla University for financial support. 
The English language was edited by Mr. David Patterson from the 
International Affairs Office, Faculty of Medicine, Prince of Songkla 
University.

Contributions  
Praenapa Chaithaweesup: Performed the research, analysed 

the data, prepared the manuscript. Sasivara Boonrasmee: 
Participated in the study design, performed the research, analysed 
the data, prepared the manuscript. Somchit Jaruratanasirikul: 
Designed the study, performed the research, analysed the data, 
prepared the manuscript. Maneerat Puwanant: Participated in 
the study design, performed the research, analysed the data, 
prepared the manuscript. Kanjana Chimrung: Performed the 
research, analysed the data, prepared the manuscript. Hutcha 
Sriplung: Analysed the data, prepared the manuscript.

Financial Support: This study is funded by the Southern 
Thailand Institute of Research and Development. 

Ethical Standards Disclosure: The protocol was approved 
by the Ethics Committee of the Faculty of Medicine, Prince of 
Songkla University (REC 63-358-1-1). All parents or caregivers 
gave written informed consent.



Page 8 of 8Citation: Praenapa  C, Sasivara  B, Somchit  J, Maneerat  P et al. (2022) Infant and Child Feeding Index (ICFI) and Nutritional Assessment 
in 6-12-Month-Old Infants: A Study in Southern Thailand. J Nutrition Health Food Sci 10(1):1-8. DOI: 10.15226/jnhfs.2022.001190

Infant and Child Feeding Index (ICFI) and Nutritional Assessment in 6-12-Month-
Old Infants: A Study in Southern Thailand

Copyright: 
©2022  Somchit  J, et al.

References  
1. World Health Organization. Global Strategy for Infant and Young 

Child Feeding. Geneva, 2003. 
2. World Health Organization. Indicators for assessing infant and young 

child feeding practices. WHO, 2008 
3. Marie T Ruel, Purnima Menon. Child feeding practices are associated 

with child nutritional status in Latin America: innovative uses of 
the demographic and health surveys. J Nutr. 2002; 6: 1180-7. doi: 
10.1093/jn/132.6.1180.

4. Mourad M Moursi, Yves Martin Prevel, Sabrina Eymard Duvernay, 
Gilles Capon, Serge Treche, Bernard Maire, et al. Assessment of child 
feeding practices using a summary index: stability over time and 
association with child growth in urban Madagascar. Am J Clin Nutr. 
2008; 5: 1472-1479. doi: 10.1093/ajcn/87.5.1472.

5. Jingxu Zhang, Ling Shi, Jing Wang, Yan Wang. An infant and child 
feeding index is associated with child nutritional status in rural 
China. Early Hum Dev. 2009; 4: 247-52. doi: 10.1111/1440-
1681.13559.

6. Jing Qiu Ma, Li Li Zhou, Yan Qi Hu, Jin Rong Liu, Shan Shan Liu, Jie 
Zhang, et al. A summary index of infant and child feeding practices is 
associated with child growth in urban Shanghai. BMC Public Health. 
2012:568. doi: 10.1186/1471-2458-12-568.

7. Pengfei Qu, Baibing Mi, Duolao Wang, Ruo Zhang, Jiaomei Yang, 
Danmeng Liu, et al. Association between the Infant and Child Feeding 
Index (ICFI) and nutritional status of 6- to 35-month-old children in 
rural western China. PLoS One. 2017; 2: e0171984. doi: 10.1371/
journal.pone.0171984. eCollection 2017.

8. Shalu R Chaudhary, Samarth Govil, Mrudula K Lala, Hardik B 
Yagnik. Infant and young child feeding index and its association 
with nutritional status: a cross-sectional study of urban slums of 
Ahmedabad. J Fam Community Med. 2018; 25: 88-94. doi: 10.4103/
jfcm.JFCM_82_17.

9. Ijaz Ul Haq, Mariyam Asra, Qing Tian, Bilal Ahmed, Nadar Khan, 
Muhammad Ijaz Ahmad, et al. Association of infant and child feeding 
index with undernutrition in children aged 6-59 months: A cross-
sectional study in the Maldives. Am J Trop Med Hyg. 2020; 103: 515-
519. doi: 10.4269/ajtmh.19-0972.

10. Balthazar Ntab, Kirsten B Simondon, Jacqueline Milet, Badara Cisse, 
Cheikh Sokhna, Denis Boulanger, et al. A young child feeding index 
is not associated with either height-for-age or height velocity in 
rural Senegalese children. J Nutr. 2005; 3: 457-64. doi: 10.1093/
jn/135.3.457.

11. Thaweekul P, Sinlapamongkolkul P, Tonglim J, Sritipsukho P. 
Associations between infant and young child feeding index and 
nutritional status. Pediatr Int. 2021; 63(8): 958-964. doi: 10.1111/
ped.14570.

12. National Statistical Office and United Nations Children’s Fund. 
Thailand Multiple Indicator Cluster Survey 2015-2016, Final Report, 
NSO and UNICEF, Bangkok, 2016.

13. Neha Lohia, Shobha A Udipi. Infant and child feeding index reflects 
feeding practices, nutritional status of urban slum children. BMC 
Pediatr. 2014; 14: 290. doi: 10.1186/s12887-014-0290-7.

14. Institute of Nutrition, Mahidol University. Food composition database 
NDI for INMUCAL Program. NakhonPathom: Mahidol University, 
2001.

15. Bureau of Nutrition, Department of Health, Ministry of Public Health, 
Thailand. Dietary reference intake for Thais 2020. 

16. World Health Organization. Breastfeeding. 
17. Selim L. Breastfeeding from the first hour of birth: What works and 

what hurts. 
18. World Health Organization. Complementary feeding. 
19. World Health Organization. Infant and young child feeding. 
20. Tania Sih, Chaweewan Bunnag, Simonetta Ballali, Maria Lauriello, 

Luisa Bellussi. Nuts and seed: a natural yet dangerous foreign 
body. Int J Pediatr Otorhinolaryngol. 2012; 76 Suppl 1: S49-52. doi: 
10.1016/j.ijporl.2012.02.012. 

21. Jill N D’Souza, Taher S Valika, Bharat Bhushan, Jonathan B Ida. Age-
based evaluation of nut aspiration risk. J Otolaryngol Head Neck Surg. 
2020; 49(1): 73. doi: 10.1186/s40463-020-00473-y.

22. Pattanee Winichagoon. Thailand nutrition in transition: situation and 
challenges of maternal and child nutrition. Asia Pac J Clin Nutr. 2013; 
22(1): 6-15. doi: 10.6133/apjcn.2013.22.1.17

http://apps.who.int/iris/bitstream/handle/10665/42590/9241562218.pdf?sequence=1
http://apps.who.int/iris/bitstream/handle/10665/42590/9241562218.pdf?sequence=1
http://apps.who.int/iris/bitstream/handle/10665/43895/9789241596664_eng.pdf?sequence=1
http://apps.who.int/iris/bitstream/handle/10665/43895/9789241596664_eng.pdf?sequence=1
https://pubmed.ncbi.nlm.nih.gov/12042431/
https://pubmed.ncbi.nlm.nih.gov/12042431/
https://pubmed.ncbi.nlm.nih.gov/12042431/
https://pubmed.ncbi.nlm.nih.gov/12042431/
https://pubmed.ncbi.nlm.nih.gov/18469273/
https://pubmed.ncbi.nlm.nih.gov/18469273/
https://pubmed.ncbi.nlm.nih.gov/18469273/
https://pubmed.ncbi.nlm.nih.gov/18469273/
https://pubmed.ncbi.nlm.nih.gov/18469273/
https://pubmed.ncbi.nlm.nih.gov/19013730/
https://pubmed.ncbi.nlm.nih.gov/19013730/
https://pubmed.ncbi.nlm.nih.gov/19013730/
https://pubmed.ncbi.nlm.nih.gov/19013730/
https://pubmed.ncbi.nlm.nih.gov/22839527/
https://pubmed.ncbi.nlm.nih.gov/22839527/
https://pubmed.ncbi.nlm.nih.gov/22839527/
https://pubmed.ncbi.nlm.nih.gov/22839527/
https://pubmed.ncbi.nlm.nih.gov/28207774/
https://pubmed.ncbi.nlm.nih.gov/28207774/
https://pubmed.ncbi.nlm.nih.gov/28207774/
https://pubmed.ncbi.nlm.nih.gov/28207774/
https://pubmed.ncbi.nlm.nih.gov/28207774/
https://pubmed.ncbi.nlm.nih.gov/29922108/
https://pubmed.ncbi.nlm.nih.gov/29922108/
https://pubmed.ncbi.nlm.nih.gov/29922108/
https://pubmed.ncbi.nlm.nih.gov/29922108/
https://pubmed.ncbi.nlm.nih.gov/29922108/
https://pubmed.ncbi.nlm.nih.gov/32431274/
https://pubmed.ncbi.nlm.nih.gov/32431274/
https://pubmed.ncbi.nlm.nih.gov/32431274/
https://pubmed.ncbi.nlm.nih.gov/32431274/
https://pubmed.ncbi.nlm.nih.gov/32431274/
https://pubmed.ncbi.nlm.nih.gov/15735078/
https://pubmed.ncbi.nlm.nih.gov/15735078/
https://pubmed.ncbi.nlm.nih.gov/15735078/
https://pubmed.ncbi.nlm.nih.gov/15735078/
https://pubmed.ncbi.nlm.nih.gov/15735078/
https://onlinelibrary.wiley.com/doi/abs/10.1111/ped.14570
https://onlinelibrary.wiley.com/doi/abs/10.1111/ped.14570
https://onlinelibrary.wiley.com/doi/abs/10.1111/ped.14570
https://onlinelibrary.wiley.com/doi/abs/10.1111/ped.14570
https://pubmed.ncbi.nlm.nih.gov/25433391/
https://pubmed.ncbi.nlm.nih.gov/25433391/
https://pubmed.ncbi.nlm.nih.gov/25433391/
http://www.nutrition.anamai.moph.go.th/images/dri2563.pdf
http://www.nutrition.anamai.moph.go.th/images/dri2563.pdf
https://www.unicef.org/stories/breastfeeding-first-hour-birth
https://www.unicef.org/stories/breastfeeding-first-hour-birth
https://www.who.int/health-topics/complementary-feeding
file:///C:/Users/srinivas/Desktop/2019/Nov2019/works/Journal%20of%20Nutritional%20Health%20%26%20Food%20Science/JNHFS-22-RA-428%20(190)/1.%09https:/www.who.int/data/nutrition/nlis/info/infant-and-young-child-feeding
https://pubmed.ncbi.nlm.nih.gov/22365133/
https://pubmed.ncbi.nlm.nih.gov/22365133/
https://pubmed.ncbi.nlm.nih.gov/22365133/
https://pubmed.ncbi.nlm.nih.gov/22365133/
https://pubmed.ncbi.nlm.nih.gov/33036654/
https://pubmed.ncbi.nlm.nih.gov/33036654/
https://pubmed.ncbi.nlm.nih.gov/33036654/
https://pubmed.ncbi.nlm.nih.gov/23353605/
https://pubmed.ncbi.nlm.nih.gov/23353605/
https://pubmed.ncbi.nlm.nih.gov/23353605/

