
Modern Medicine  |  2016, Vol. 23, No. 2

120

Can Complementary Feeding Patterns 
Influence Rapid Weight Gain in Infancy?
Iulia Florentina Tincu1, Cristina Becheanu2, Daniela Păcurar2, Radu Ciprian Tincu3, Laurentiu Coman2,4, 
Dumitru Oraseanu2

1 Department of Emergency, “Grigore Alexandrescu” Emergency 
Children’s Hospital, Bucharest, Romania

2 Department of Paediatrics, “Grigore Alexandrescu” Emergency 
Children’s Hospital, Bucharest, Romania

3 Critical Care Toxicology Unit, Bucharest Clinical Emergency Ho-
spital, Bucharest, Romania

4 Department of Physiology, Faculty of Pharmacy, University of 
Medicine and Pharmacy „Carol Davila”, Bucharest, Romania

Corresponding author:
Iulia Florentina Tincu
“Grigore Alexandrescu” Emergency Children’s Hospital, 30-32 
Iancu de Hunedoara Boulevard, 1st District, Bucharest, Romania.
E-mail: if_boian@yahoo.com

Abstract
Objectives: Rapid weight gain during infancy is one of the traditional factors associated with later obesity. This 
paper examines early dietary factors that influence rapid weight gain at the age of 12 months in a group of subjects
enrolled at 6 months of age and followed-up in terms of dietary patterns and weight evolution. Methodology: Sub-
jects were enrolled at their 6 months check-up visit and the admission procedure included demographic questi-
onnaire, data about birth anthropometry extracted from birth medical documents, growths patterns assessment 
along with feeding type. We determined changeable variables associated with rapid weight gain. Conclusions: This 
analysis supports the concept that timing of complementary feeding and some particular patterns are associated 
with rapid weight gain.
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Rezumat
Obiective: Creşterea rapidă în greutate în primii ani de viaţă reprezintă unul dintre factorii de risc pentru instalarea 
obezităţii ulterior. Acest studiu evaluează factorii determinanţi ai creşterii rapide în greutate într-un lot de sugari 
înrolaţi la vârsta de 6 luni şi urmăriţi periodic prin determinări antropometrice şi evaluarea aspectelor legate de nu-
triţie. Metodologie: Subiecţii au fost evaluaţi iniţial la vârsta de 6 luni prin determinări antropometrice, înregistrarea 
datelor legate de aspectele demografi ce, chestionar cu privire la dietă şi notarea dimensiunilor de la naştere din 
registrele medicale. Am analizat ulterior factorii cauzatori ai creşterii rapide în greutate la această vârstă. Concluzii: 
Rezultatele au indicat asocieri pozitive între momentul iniţierii alimentaţiei complementare şi evoluţia ponderală, pe 
lângă o serie de alţi factori.
Cuvinte cheie: creştere rapidă în greutate, alimentaţie complementară, alimentaţie precoce

ORIGINAL PAPERS

INTRODUCTION
Current knowledge based on large randomized con-
trolled trials documented so far that early protein in-
take from milk products, in the fi rst six months of life, 
is associated with various changes in later outcomes 
regarding body weight or body composition1,2. Beyond 
the exclusive milk nutrition period, complementary fe-
eding practices are less investigated in terms of obesity 
appearance3. Macronutrients supply in early life, such 

as carbohydrates and fats, do not seem to be implica-
ted in later childhood obesity4, whereas protein supply 
is much more studied in the present5. Due to rapid
weight gain and body size evolution in fi rst 3 years of 
life, nutritional requirements are high, but exceeding 
some normal ranges leads to future disturbances. Me-
tabolic disturbances and non-communicable diseases 
such as obesity could be triggered by early excess of 
energy, inappropriate macronutrients supply or defi ci-



Can Complementary Feeding Patterns Influence Rapid Weight Gain in Infancy?

Modern Medicine  |  2016, Vol. 23, No. 2 121

encies6,7. Rapid weight gain during infancy is one of 
the traditional factors associated with later obesity8,9. 
Several determinants for rapid weight gain were inves-
tigated, such as birth weight, genetic factors or early 
nutrition patterns10.

Aim of the study
Th is paper examines early dietary factors that infl uence 
rapid weight gain at the age of 12 months in a group of 
subjects enrolled at 6 months of age and followed-up in 
terms of dietary patterns and weight evolution.

MATERIAL AND METHODS

Population
Th is was an observational study involving healthy in-
fants enrolled at their check-up visit at 6 months of 
age. Parents, mainly mothers, received a brief infor-
mation about the study protocol and purposes, and in 
the end, they all gave their written consent in order to 
enroll the infants and accomplish the ongoing follow-
up procedure. We decided to include only healthy term 
infants, with a gestational age over 37 weeks, having 
birth weight above 2700g. Subjects known with con-
genital abnormalities, chronic disease or belonging 
to neglected families were not included in the study. 
Mothers’ level of education was assessed as follows: 
high: faculty diploma; secondary/ college: high-school, 
8 classes; none/primary: none or 4 classes. Th eir econo-
mic levels was indicated based on the declaration that 
they belong to either “low”, “medium” or “high” income 
social class.

Data collection and study procedures
For the beginning, subjects were enrolled at their 6 
months check-up visit and the admission procedure 
included demographic questionnaire, data about birth 
anthropometry extracted from birth medical docu-
ments, along with feeding type, as detailed bellow.

Weight and length were assessed periodically by 
trained stuff , starting with this age until 12 months. We 
used digital baby scale (Miniland Scaly Up 89041) in 
order to weigh the infants and length was measured on 
recumbent position using Infantometer HM80 P digi-
tal board. Anthropometry was then appreciated using 
WHO Standards specifi c for age and sex, in terms of 
Z-scores for weight-for-age, length-for-age and wei-
ght-for-length, as a measure of standard deviation of 
the distance from the median value, adjusted for age 
and sex11. According to some previous studies, we defi -
ned rapid weight gain as a greater than 0.67 change in 

weight-for-age from birth until the fi nal assessment12.  
Th is was our main variable.

Dietary records
For each visit, mothers were asked to answer a face-
to-face interview consisting in a questionnaire about 
feeding type: breastfeeding exclusively (breastmilk only 
with no other food or fl uids), combination feeding 
(breast and formula feeding), and formula feeding only. 
For the analysis, the fi rst and the last category were 
compared as a risk factor for rapid weight gain. We 
were interested about the feeding schedule and mother 
could either choose between feeding their infants “on 
demand” or respecting a certain “schedule”. Th e feeding 
pattern was assessed based on answers to the following 
yes/no questions: Do you use homemade food? Do you 
use store-bought baby food? Also, mothers provided 
yes/no answers to indicate the origin of food products: 
organic agriculture, supermarket or home grown.

Ethics consideration
All mothers gave their informed consent prior to 
enrollment in the study. Ethical approval to conduct 
the study was obtained from “Grigore Alexandrescu” 
Emergency Children’s Hospital Committee of Ethics.

Statistics analyze
We used multivariate logistic regression models for 
the following variables, in association with rapid wei-
ght gain: mother’s age, BMI, birthweight, age, gender. 
Main results were interpreted as odds of rapid weight 
gain with 95% confi dence interval for each categori-
cal variable. SPSS version 18 was used for statistical 
analysis.

RESULTS

Population
Initially, 154 families agreed to participate to the survey. 
During the follow-up procedure, 148 infants managed 
to accomplish the study. Th e ages of the subjects ranged 
from 5.4 months to 5.8 months at starting point. All 
demographic characterization is revealed in Table 1.

Dietary records
For the fi rst six months of life, a total of 31 (20.9%) 
were exclusively breastfed, 68 (45.9%) received combi-
nation feeding, and the remaining 49 (33.2) were for-
mula feed for the same period. By the enrollment visit, 
24% of infants were already introduced to solid food in 
their diet. Infants receiving formula were more likely 
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to be weaned earlier [OR = 2.67 (95%CI 1.29, 5.33), 
P <0.005]. Mothers attending only medium levels of 
education off ered more frequently formula feed to their 
infants [OR = 1.75 (95%CI 1.19-2.613, P<0.05] and 
the subjects being weaned before 4 months belong to 
the same category [OR = 3.38 (95%CI 1.52-7.85), P < 
0.005]. Feeding according to daily schedule was per-
formed for 33.1% (N=49) of subjects and the others 
66.9% (N=99) were fed on demand.

Growth patterns and determinants
Tables 2 shows mean Z-scores at birth and at the con-
secutives time-points assessments.

Regarding nutritional status at baseline, according 
to WHO criteria, 15 (10.1%) were classifi ed with a 
weight-for-length Z-score above 1, but the mean wei-
ght-for-length Z-score was -0.18. In the meantime, 
breastfed infants had lower mean change in weight-
for-age Z-score between enrollment and 12 months 
assessment [mean change (±SD) = -0.45 (± 1.0)] than 
formula fed infants [mean change (±SD) = -0.2 (±1.1)], 
P <0.005. A rapid weight gain defi ned as above was 
identifi ed in 15.5% (N=23) of the infants. 

Tabel 3 is able to identify the investigated factors 
associated with rapid weight gain. Th is could be specu-
lated more frequently in former newborns with lower 

birthweight and in infants heavier at baseline, meaning 
6 months of age. 

Formula feeding, feeding to schedule and earlier 
weaning were the modifi able factors associated with 
rapid weight gain from 6 to 12 months, [OR = 2.20 
(95%CI 1.37-3.93), P <0.005], [OR =3.52 (95%CI 
2.39-5.11), P <0.05 0.020] and [OR = 1.99 (95%CI 
1.44-2.87), P <0.05], respectively. 

DISCUSSION
Th e infancy transient period of nutrition from milk 
only diet to solid food diet is a critical phase of deve-
lopment, when child’s diet changes and gradually ac-
cept various fl avors and textures until family adult diet 
is well introduced. A focus on infl uencing some bad 
ancient dietary habits in this period might improve fu-
ture generation wellbeing.

In a multi-ethnic cohort study, authors demonstra-
ted that rapid weight gain in infants was associated 
with increased risk of being overweight at 4 years of 
age, independently of potential confounders9. In our 
research, infants being born under 3100g were more 
likely to be rapid growers than the ones born over this 

Topics N=148
Mother 

Mean age (years ± SD) 28.6±5.7
Education, n (%)
     High 24 (16.2%)
     Secondary/ college 48 (32.5%)
     None/ primary 76 (51.3%)
Economic level
     High 35 (23.6%)
     Medium 78 (52.7%)
     Low  35 (23.6 %)
BMI kg/m2, n (%)
    Underweight (<18.5) 27 (18.2%)
    Normal weight (18.5-24.9) 43 (29.2%)
    Overweight (25.0-29.9) 49 (33.1%)
    Obese (≥30) 29 (19.5%)

Infant 
Mean birthweight (kg ± SD) 3.4 ± 0.5
Mean age at enrollment (months 
± SD)

6.1± 0.3

Gender 
    Male 83 (56%)
    Female 65 (44%)

Tabel 1. Demographic characterization of the study popu-
lation

Anthropometry Mean±SD
Birth Weight (kg) 3.3±0.6

Weight Z-score 0.38±0.7
Length Z-score 0.41±0.8

Determination Age (months) 11.3±1.8
Weight (kg) 10.3±3.3
Length 77.2±9.2
Weight-for-age Z-score -0.03 ± 0.82
Length-for-age Z-score 0.31 ±0.85
Weight-for-length Z-score -0.29 ±1.2
Weight gain from previous 
6 months

4.3 ± 1.5

Table 2. Anthropometric characterization (mean ± SD) in 
the N = 148 fi nal group (Z-scores calculated using WHO 
standards)11

Determinants OR 95%CI P-value
Birth weight: under 3100g vs. over 
3100g 7.9 (3.7-14.7) <0.001

Male vs. female 1.97 (1.34-2.97) <0.05
Feeding to schedule vs. feeding on 
demand 3.52 (2.39-5.11) 0.005

Formula feeding only vs. breastfed 2.20 (1.37-3.93) <0.005
Weaned <4 months vs. >4 mo 1.99 (1.44-2.87) <0.05
Supermarket vs. organic agricultu-
re/ home grown 1.44 (0.89-2.33) 0.16

Homemade food vs. baby food 1.51 (0.98-2.17) 0.15

Table 3. Determinants of infancy rapid weight gain
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age changes also infl uence future dietary habits and 
growth patterns. In Cambridge Baby Growth Study 
authors focused on timing of complementary feeding 
in relationship with weight gain and they concluded 
that age at weaning of 3.0-7.0 months was inversely 
associated with weight and length (but not with body 
mass index) at 12 months (both P ≤ .01, adjusted for 
maternal and demographic factors)17.

CONCLUSIONS
Supporting the existing evidence in the literature abo-
ut breastfeeding being a protective factor against rapid 
weight gain, our research bring data about infl uencing 
factors of complementary feeding patterns that can be 
modify in order to lower growth rates in the fi rst year 
of life.

weight and also males put on weight more rapidly than 
girls. Th is is similar to some previous study performed 
on larger cohorts, although their result refer mainly to 
the fi rst 6 months of life13. Also, eating formula from 
the fi rst months of life is considered as a risk factor for 
obesity and overweight at later ages14,15. What infants 
eat and the way we administrate either formula or hu-
man milk might also infl uence growth velocity, and this 
could be further infl uenced and changed in order to 
prevent excessive weight gain. Human milk, due to its 
many bioactive molecules, some of them yet unknown, 
may elicit endocrine long and short term eff ects and 
induce regulation of infant appetite and weight gain16. 

Th e introduction of semisolid or solid foods to an 
infant, regardless his previous nutrition manner, is an 
important dietary transition process, known as weaning 
period and actual evidence support the theory that this 
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