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Somatic growth from birth to 6 months in low birth weight, in Bukavu,
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Abstract

Background. – Low birth weight (LBW) is one of the leading causes of perinatal and infant morbidity and mortality, as well as of impaired

growth and neurocognitive development. This study aimed to evaluate the evolution of anthropometric parameters and the nutritional status of

LBW infants and to analyze factors influencing the growth failure during their first 6 months of life (or adjusted age).

Methods. – This was a prospective cohort study for 6 months, including 100 infants born with LBW and 100 infants born at full-term and with

normal weight. The z-scores weight for age, height for age, head circumference for age and weight for height were computed with the software

Epinut and WHO Anthro 2005. Descriptive statistics, bivariate analysis and multivariable logistic regression analyses were employed to identify

factors associated with growth failure. Growth failure was defined as a decrease in weight z-score (standard deviation score) of over 0.67 during one

of the study’s periods. The statistical significance threshold was fixed at 0.05.

Findings. – At 6 months of life (or adjusted age), 15.3% of LBW were underweight, 51.4% were stunted, 4.2% had an emaciation and 25% had

a head circumference for age < �2 z-scores. Risk factor for growth failure was male sex (OR = 1.56 [95% CI: 1.03–2.23]). The symmetrical intra-

uterine growth retardation was a protector factor for growth failure (OR = 0.49 [95% CI: 0.25–0.98]).

Conclusion. – In the short term, LBW infants may have growth disorders. It is necessary to emphasize the importance of growth assessment of

LBW children and proper education of their mothers about nutrition of their children for early and timely diagnosis and management of growth

retardation and prevention of subsequent problems.

# 2018 Elsevier Masson SAS. All rights reserved.
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Résumé

Introduction. – Le faible poids de naissance (FPN) constitue l’une de principales causes de la morbidité et de la mortalité périnatales, des

troubles de croissance somatique et du développement neurocognitif de l’enfant. Cette étude vise à évaluer le statut nutritionnel des nourrissons nés

avec un FPN et les facteurs influençant leur échec de croissance durant les 6 premiers mois de vie.

Méthodologie. – Étude de cohorte prospective dynamique incluant 100 nourrissons nés avec un FPN et 100 nourrissons nés à terme et

eutrophiques. Les indices poids pour âge, taille pour âge, périmètre crânien pour âge et poids pour taille ont été analysés avec Epinut et WHO
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Anthro 2005. Des statistiques descriptives et des analyses bivariées et multivariées par régression logistique ont été utilisées pour déterminer les

facteurs associés aux troubles de croissance. L’échec de croissance a été défini par une diminution de l’écart réduit du poids de plus de 0,67 pendant

l’une des périodes d’étude. La valeur de p < 0,05 a été considérée comme significative.

Résultat. – À six mois de vie, 15,3 % des FPN avaient un déficit pondéral, 51,4 % avaient un retard de croissance, 4,2 % avaient une émaciation

et 25 % avaient le périmètre crânien pour âge < �2 z-scores. Être de sexe masculin était un facteur de risque d’échec de croissance (OR = 1,56 [IC

95 % : 1,03–2,23]). Le retard de croissance intra-utérine symétrique représentait un facteur protecteur contre l’échec de croissance (OR = 0,49 [IC

95 % : 0,25–0,98]).

Conclusion. – À court terme, les nourrissons nés avec un FPN peuvent présenter des troubles de croissance. Les mères des nourrissons nés avec

un FPN devraient être sensibilisées sur l’importance du suivi régulier en vue d’un dépistage précoce de ces troubles de croissance.

# 2018 Elsevier Masson SAS. Tous droits réservés.
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1. Introduction

Low birth weight (LBW), defined as birth weight less than

2500 g [1], is a real public health issue. It is the result of

prematurity or intra-uterine growth retardation (IUGR) or being

small for gestational age (SGA) [2]. The causes of prematurity

and those of IUGR are well known [3–5]. LBW is a concern of

both parents and health professionals. It is one of the leading

causes of perinatal and infant morbidity and mortality, long-

term metabolic disorders, and impaired growth and neuroco-

gnitive development [5–7]. Worldwide, more than 20 million

infants are born with LBW each year, representing a global

prevalence of 15.5%. Approximately 95% of these LBW occur

in low- and middle-income countries (LMICs) [8]. In the

Democratic Republic of Congo (DRC), the prevalence of LBW

has varied over the years, ranging from 11% in 2001 [9] to 7.1%

in 2014 [10]. Growth monitoring is of particular importance in a

developing country such as DRC where there are high rates of

malnutrition and infectious diseases [11], a crude mortality rate

above the average for sub-Saharan countries [12] and the

highest under-5 mortality rate in Africa [13,14]. Growth

monitoring in LBW infants is, however, complicated by several

factors. Foremostly, the growth of LBW infants is characterized

by early suboptimal growth followed by a period of catch-up

growth [15,16]. Secondly, LBW infants are a heterogeneous

group of variable birth weight, sex, gestational ages, associated

morbidities and appropriateness for gestational age, all

factors which affect growth [15–18]. Thirdly, controversy

surrounds the ideal growth of LBW infants: rapid catch-up

growth is advantageous with respect to improved neurodeve-

lopmental outcomes, fewer psychosocial problems in later

childhood and lower risk of persistent short stature but may be

associated with an increased risk of childhood obesity and other

metabolic complications [15,19]. Almost nothing is known

about the growth of LBW infants in the DRC. The aim of this

study was to evaluate the growth parameters (weight, length and

head circumference) from birth to 6 months of age (or gestation-

adjusted age) of LBW infants admitted to the neonatology unit

and later followed in the maternal and child health unit (MCHU)

of Reference Provincial General Hospital of Bukavu (RPGHB).

Secondly, this study aimed to analyze factors influencing growth

failure during the first 6 months of life.
2. Population and methods

2.1. Study area

This dynamic prospective cohort study was carried out in

outpatient infants in the MCHU of RPGHB. This hospital has

385 beds, handles 6400 admissions and 4900 outpatients per

year. It is one of the main healthcare facilities in Bukavu, a city

of more than 700,000 inhabitants in South-Kivu Province in

eastern DRC. It organizes tertiary care services. Within the

RPGHB, MCHU activities are carried out by the pediatrics and

obstetrics departments. This study was carried out in the

MCHU of the pediatrics department, which provides pre-school

counselling and vaccination of children and maternal health

education.

2.2. Sample size

An external follow-up program in the MCHU for all infants

born in RPGHB has been established by the pediatrics

department since January 2016 in order to ensure early

screening of impaired growth in children. Follow-up is

organized after informed consent from the mother. Thus, from

January to December 2016, 183 LBW infants and 413 infants

born at full-term and with normal weight (FTNW) were

followed in the MCHU of RPGHB. These newborns were

selected as they arrived in RPGHB and each was followed for

6 months in the MCHU. The size of our sample was calculated

by the Lorentz formula:

n ¼ t2�p�ð1-pÞ
m2

¼ ð1:96Þ2�0:07�0:93

ð0:05Þ2

�100 individuals (n: sample size; t: 95% confidence level

[typical value 1.96]; P: probability of LBW [7% according

to Demographic and Health Surveys DRC 2014]; m: margin of

error [5%]).

These 100 individuals were randomly selected from this

population of 183 LBW infants, based on a simple random

sampling. We also randomly selected, from a simple random

sampling, 100 control individuals from this population of

413 FTNW infants (Fig. 1).



Fig. 1. Flow chart for infants followed in MCHU/RPGHB. MCHU: maternal and child health unit; RPGHB: Reference Provincial General Hospital of Bukavu; LBW:

low birth weight; SGA: small for gestational age; IUGR: intra-uterine growth retardation; FTNW: full-term and normal weight.
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2.3. Inclusion and exclusion criteria

The study included infants with the following characte-

ristics:

� birth weight less than 2500 g and;

� informed consent of the mother obtained. Infants from twin

pregnancies and those whose mothers refused an external

follow-up to the RPGHB were excluded.

2.4. Data collection

2.4.1. Description of population

In the neonatology unit, a questionnaire was administered to

collect the following information on mothers:

� maternal age (in years);

� parity (primipara/multipara);

� education status (unschooled/primary school/secondary

school/university);

� marital status (married/unmarried);

� socioeconomic status (low/medium/good);

� sibling size (� 5/> 5);

� interpregnancy interval (< 24 months/� 24 months) and;

� parent occupation.

Information on newborns were collected from mothers and

in medical records of the neonatology unit. Data collected

were:

� gender (male/female);

� gestational age (preterm infant/full-term infant);

� trophicity (SGA/IUGR/AGA);

� anthropometric birth parameters: weight (in gram), length

(in cm) and head circumference (cm).

The mother’s school level was subdivided into two classes:

low (for mothers unschooled or primary school), good (for

those having secondary school or university). The socioeco-

nomic status was determined on the basis of a household wealth

score as proposed by Bangirana et al. [20] and Filmer et al. [21]

on the basis of the household’s material assets and on the basis
of several characteristics of the house such as materials used for

walls and for the roof. The household wealth score was

obtained by adding up the points assigned to the above items.

Preterm infant was defined as an infant born before 37 weeks of

gestational age and a full-term infant as an infant born between

37 and 42 weeks of gestational age [22]. SGA was defined,

firstly, as a birth weight below the 3rd percentile of the

AUDIPOG’s reference of birth weight-for-gestational-age [23],

which is gender specific as recommended by the WHO;

secondly, SGA was defined by harmonious anthropometry;

IUGR was defined as a birth weight below the 3rd percentile of

the AUDIPOG’s reference of birth weight-for-gestational-age

and with non-harmonious anthropometry; AGA was defined

as an infant whose birth weight is between the 3rd percentile

and the 97th percentile of the AUDIPOG’s reference of

birth weight-for-gestational-age. Rohrer’s ponderal index in

newborns PI ¼ Weight in gð Þ
height in cmð Þ3ð Þ�100

� �
has been used to assess

symmetrical or asymmetrical IUGR.

2.4.2. Anthropometric measurements and feeding practices

After hospital discharge, the newborns were reviewed in

consultation two weeks later and then once a month for up to

6 months in the MCHU. Weight was measured using an

electronic baby scale (SECA1 type 435) with a precision of

10 g. Length was measured to the nearest millimeter using a

gauge (ADE-Mechanical Baby Length Measuring gauge). The

head circumference (HC) was measured as the maximum

occipito-frontal circumference using a non-stretchable tape

measure. Weight, length and HC were measured according to

the methods recommended by WHO 1995 [24]. Measurements

were taken twice, by two different operators and the mean of

each was noted. For infants born preterm, the anthropometric

parameters and the monthly nutritional indices were considered

according to the gestation-adjusted age of infants. The z-scores

weight for age (WAZ), height for age (HAZ), weight for height

(WHZ) and HC for age (HCAZ) were used to define the

nutritional status of infants. Acute malnutrition (emaciation),

chronic malnutrition (stunting) and underweight were defined

according to the WHO 2006 criteria: for emaciation, a

WHZ < �2, and/or bilateral nutritional edema. Stunting was

defined as a HAZ < �2. Underweight was defined as the



Table 1

Baseline characteristics of the 200 mother-child pairs followed in the MCHU/

RPGHB from January to December 2016.

LBW

n (%)

No LBW

n (%)

Maternal age (in years) [Median

(min–max)]

25 (16–40) 27 (16–45)

< 18 2 (2) 1 (1)

18–35 94 (94) 88 (88)

� 35 4 (4) 11 (11)

Marital status

Married 96 (96) 95 (95)

Unmarried 4 (4) 5 (5)

Parity [Median (min–max)] 2 (1–7) 3 (1–8)

Primipara 42 (42) 34 (34)

Multipara 58 (58) 66 (66)

Mother’s schooling status

Unschooled 5 (5) 3 (3)

Primary school 10 (10) 14 (14)

Secondary school 42 (42) 33 (33)

University school 43 (43) 50 (50)

Socioeconomic status

Low 41 (41) 29 (29)

Medium 33 (33) 24 (24)

Good 26 (26) 47 (47)

Interpregnancy interval [Median

(min–max)]

34 (11–108) 18 (14–106)

< 24 months 20/58 (34.5) 26/65 (40)

� 24 months 38/58 (65.5) 39/65 (60)

Sibling size [Median (min–max)] 2 (1–7) 2 (1–11)

< 5 93 (93) 80 (80)

� 5 7 (7) 20 (20)

Sex

Male 52 (52) 58 (58)

Female 48 (48) 42 (42)

Types of newborns

Preterm infants 74 (74) 0

Full term infants 26 (26) 100 (100)

No IUGR 67 (67) 100 (100)

IUGR 33 (33) 0

Asymmetrical IUGR 7 (21.2) 0

Symmetrical IUGR 26 (78.8) 0

Birth anthropometric parameters

Birth weight (in grams)

[Mean 	 SD]

1997.2 	 411 3290.4 	 327

Birth length (in cm) [Mean 	 SD] 43.3 	 3.7 50.2 	 1.6

Birth head circumference (in cm)

[Mean 	 SD]

30.9 	 1.9 35.0 	 0.9

Mean daily weight gain and Median

length of stay

Mean daily weight gain (in g/kg/

day) [Median (min–max)]

17 (5–31) 22.7 (10–33.3)

Median length of stay (in days)

[Median (min–max)]

11 (2–69) 3 (1–5)

MCHU: maternal and child health unit; RPGHB: Reference Provincial General

Hospital of Bukavu; LBW: Low birth weight; IUGR: Intra-uterine growth

retardation.
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WAZ < �2 [25,26]. As suggested by Ong et al. [27], growth

failure was defined as a decrease in weight z-score of over 0.67

(i.e. over 0.67 SD) during any of study periods. A questionnaire

was also administered monthly to collect information about

breastfeeding and to assess the quality of feeding practices

through a qualitative 24-hour dietary recall, according to the

WHO recommendations [28,29].

2.4.3. Ethical considerations

The study was explained to women previously during their

stay in neonatology unit and in the maternity. Ethical approval

was granted by the Ethical Committee of the Catholic

University of Bukavu, DRC. In order to guarantee the

confidentiality of the information given by the participants

in the study, data were reviewed and analyzed anonymously.

2.5. Statistical analysis

The data were analyzed using SPSS software version 20. The

nutritional indices WAZ, HAZ, HCAZ and WHZ were

computed with the software Epinut, version 3.3.2 (Center for

Disease Control and Prevention, Atlanta) and WHO Anthro

2005. Proportions were compared by using either the x2 or the

Fisher exact test. The nonparametric Kruskall–Wallis test was

used for the comparison of quantitative variables. Logistic

regression was used to quantify the association between growth

failure and sociodemographic and nutritional factors in

multivariate analysis. Incidence rate ratios (IRR) and their

95% confidence intervals (95% CI) were computed by using the

group in which the incidence was the lowest as reference. The

statistical significance threshold was fixed at 0.05.

3. Results

The characteristics of all mothers and infants are summa-

rized in Table 1. During the overall follow-up of the

200 mother–child pairs, 5144 WAZ, HAZ, HCAZ and WHZ

values were computed. The rate of missing WAZ, HAZ, HCAZ

and WHZ data was 0.29% to the first month to 20% at the 6th

month.

Growth measurements at the various time points of the study

are summarized in Table 2. During the entire follow-up period,

mean z-scores for WAZ and HAZ remained negative at all time

points along the line of usual progression according to age,

indicating that children in this population were restricted in

growth and stunted compared with the reference population

(WHO 2006). Mean z-scores for WHZ remained negative from

birth to 3 months of life (or adjusted age), indicating that

children were thinner than the reference population (WHO

2006) during that period. At 6 months of life (or gestation-

adjusted age), the prevalences of underweight, stunted growth

and emaciation were, respectively, 22.3% (15.3% for LBW and

7% for no LBW), 64.3% (51.4% for LBW 13% for no LBW)

and 7.2% (4.2% for LBWand 3% for no LBW). Eighteen (25%)

LBW infants had a low HC for age.

The progression of growth failure at the various time points

of the study is summarized in Fig. 2. Seventeen (17%, or 17 of
100) LBW infants exhibited growth failure during the first

month, 4 (4.9%, or 4 of 81) during the 3rd month and 1 (1.4%,

or 1 of 72) during the 6th month. For no LBW infants, the

prevalence of growth failure was 24% the first month and 3%

the 6th month.

Nutritional characteristics of the 200 mother–child pairs are

summarized in Table 3. The prevalence of exclusive



Table 2

Growth measurements and outcomes.

Study time points

Birth 1 month

of life (or

corrected age)

2 months

of life (or

corrected age)

3 months

of life (or

corrected age)

4 months

of life (or

corrected age)

5 months

of life (or

corrected age)

6 months

of life (or

corrected age)

LBW

(n = 100)

No LBW

(n = 100)

LBW

(n = 96)

No LBW

(n = 100)

LBW

(n = 84)

No LBW

(n = 100)

LBW

(n = 81)

No LBW

(n = 100)

LBW

(n = 80)

No LBW

(n = 100)

LBW

(n = 73)

No LBW

(n = 100)

LBW

(n = 72)

No LBW

(n = 72)

Weight

Mean (kg) (SD) 1.9 (0.4) 3.3 (0) 2.9 (0.7) 4.4 (0.5) 3.9 (0.8) 5.3 (0.7) 4.8 (0.8) 6.0 (0.8) 5.5 (0.7) 6.6 (1) 6.1 (0.7) 7.1 (0.9) 6.7 (0.7) 7.6 (1)

Mean z score (SD) �3.1 (1.12) �0.04 (0.70) �2.80 (1.32) �0.02 (0.83) �2.42 (1.47) �0.26 (1.05) �2.09 (1.33) �0.22 (1.09) �1.70 (1.17) �0.27 (1.05) �1.40 (1.14) �0.24 (1.08) �1.07 (1.97) �0.29 (1.12)

WAZ < �2, n (%) 79 (79) 1 (1) 67 (69.8) 0 52 (61.9) 5 (5) 44 (54.3) 7 (7) 32 (40) 6 (6) 19 (26) 6 (6) 11 (15.3) 7 (7)

Height

Mean (cm) (SD) 43.3 (3.6) 50.2 (1.6) 49.1 (3.9) 53.9 (1.9) 52.4 (3.7) 56.6 (2.1) 55.3 (3.4) 59.1 (2.3) 57.8 (3.9) 61.5 (2.3) 59.8 (4.0) 63.6 (2.4) 61.9 (4.1) 65.6 (2.6)

Mean z score (SD) �2.99 (1.51) �0.36 (0.84) �2.94 (1.54) �0.15 (0.94) �2.74 (1.65) �0.65 (1.05) �2.50 (1.48) �0.76 (1.10) �2.33 (1.45) �0.81 (1.07) �2.14 (1.37) �0.73 (1.12) �2.04 (1.43) �0.62 (1.18)

HAZ < �2, n (%) 74 (74) 2 (2) 55 (58.5) 0 53 (63.1) 13 (13) 50 (61.7) 16 (16) 44 (55) 17 (17) 37 (50.7) 13 (13) 37 (51.4) 13 (13)

Head circumference

Mean (cm) (SD) 30.9 (1.9) 35.0 (0.9) 34.4 (1.9) 37.3 (0.9) 36.4 (1.9) 38.7 (1.2) 38.1 (1.8) 40.0 (1.4) 39.4 (1.8) 41.2 (1.5) 40.5 (1.7) 42.5 (1.5) 41.8 (1.8) 43.5 (1.6)

Mean z score (SD) �2.7 (1.54) 0.7 (0.8) �2.0 (1.52) 0.2 (0.87) �2.2 (1.57) �0.3 (1.02) �1.8 (1.56) �0.3 (1.19) �1.5 (1.42) �0.1 (1.22) �1.3 (1.4) 0.08 (1.24) �0.8 (1.34) 0.3 (1.23)

HCAZ < �2, n (%) 63 (63) 0 49 (51.0) 0 37 (44.0) 0 34 (42.5) 7 (7) 31 (38.8) 8 (8) 27 (37.5) 7 (7) 18 (25) 4 (4)

Weight for height

Mean z score (SD) �1.84 (1.26) �0.41 (1.0) �1.15 (1.54) 0.35 (1.31) �0.11 (1.61) �0.67 (1.40) 0.38 (1.36) 0.58 (1.45) 0.53 (1.14) 0.38 (1.07) 0.60 (1.21) 0.23 (1.40) 0.65 (1.20) 0.04 (1.35)

WHZ < �2, n (%) 80 (80) 7 (7) 40 (42.6) 9 (9) 15 (17.9) 8 (8) 7 (8.6) 10 (10) 6 (7.5) 6 (6) 6 (8.2) 5 (5) 3 (4.2) 3 (3)

LBW: low birth weight; WAZ: weight for age z-score; HAZ: height for age z-score; HCAZ: head circumference for age z-score; WHZ: weight for height z-score.
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Table 3

Nutritional characteristics of the 200 mother–child pairs followed in the

MCHU/RPGHB from January to December 2016.

LBW

n (%)

No LBW

n (%)

Exclusive breastfeeding (Mean 	 SD) 4.5 	 1.1 5.2 	 1.6

Until 6 months 72 (72) 63 (63)

Under 6 months 28 (28) 37 (37)

Complementary food n = 28 n = 37

Preterm formula 17 (60.7) 0

First infant formula 11 (39.3) 18 (48.7)

Protein-enriched porridge 0 16 (43.2)

Non protein-enriched porridge 0 1 (2.7)

Solid or semi-solid foods 0 2 (5.4)

Causes of exclusive breastfeeding under 6 months n = 31 n = 37

Low breast milk production 22 (70.9) 11 (29.8)

Going back to work 5 (16.1) 13 (35.1)

The baby was not satisfied by breast milk 3 (9.7) 4 (10.8)

Mastitis 1 (3.3) 3 (8.1)

I did not know the moment of dietary diversity 0 6 (16.2)

Continued breastfeeding 100 (100) 100 (100)

MCHU: Maternal and child health unit; RPGHB: Reference Provincial General

Hospital of Bukavu.

Fig. 2. Evolution of growth failure at the various time points of the study. LBW: low birth weight; No LBW: no low birth weight; M: month.
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breastfeeding was 72% for LBW infants and 63% for no LBW

infants. Seventeen (60.7%, or 17 of 28) infants were fed with

preterm formula and breastfeeding. The mean age of

introducing complementary food was 4.5 months for LBW

infants and 5 months for no LBW infants. All mothers

continued breastfeeding after 6 months.

Table 4 summarizes the risk factors associated with growth

failure. In multivariate analysis, only male sex

(OR = 1.56 [95% CI: 1.03–2.23]) was associated with the risk

of growth failure. The symmetrical IUGR was a protector factor

of growth failure (OR = 0.49 [95% CI: 0.25–0.98]).

4. Discussion

The main objective of this study was to evaluate the

evolution of anthropometric parameters and the nutritional

status of LBW infants and to analyze factors influencing growth

failure during their first 6 months of life. At 6 months of life (or
adjusted age), 15.3% of LBW infants were underweight, 51.4%

were stunted and 4.2% exhibited emaciation. Male gender was

significantly associated with growth failure. We did not find any

association between LBW infant diet and growth failure.

In a retrospective study of 24,371 preterm infants in the

USA, Clark et al. [30] reported stunting (34%), underweight

(28%), and a low HC for age (16%). Another study carried out

in Israel by Marks et al. [31] and involving 5977 preterm infants

reported that 10.6% were underweight. High rates of post-natal

stunting and underweight have been reported mostly in Africa

and Asia. In Senegal, Faye et al. [32] reported extra-uterine

growth retardation (86%), underweight (61%), and under-

weight at 40 weeks post-conception (41%), at 3 months and at

6 months of gestation-adjusted age. Other higher rates of

underweight were reported in Morocco (77.5%) [33], Tunisia

(55%) [34], China (56.8%) [35] and Japan (49%) [36].

In the medium term, nutritional disturbances are also of

interest to infants with a history of IUGR. In Nigeria, Olusanya

et al. [37], in a cross-sectional survey to assess the impact of

IUGR on growth at one week of life, showed an association

between IUGR and nutritional disturbances, results confirmed

later in this same cohort at the age of 3 months [38]. Comparable

results on various anthropometric indices have been described

in Kenya [39], Ethiopia [40] and Malawi [41].

In our report, chronic malnutrition seems to be much more

important than acute malnutrition and this could be considered

as a criterion for the validity of our data. However, these results

are worrisome because they seem to indicate that within two

years, more than half of the population shows growth

disturbances. This is consistent with the demographic and

health survey (DHS) of DRC-2014 showing, in South Kivu

province, a chronic malnutrition rate of 53% among children

under 5 (the highest in the DRC). Size growth is a more robust

measure because it evolves cumulatively until the age of 2 years

and then stabilizes in plateau. Weight is a labile measure that

peaks between 12 and 18 months. Acute malnutrition is

therefore a condition that can vary rapidly over time and is

highly dependent on the child’s health or a limited period of

nutritional deprivation.

The rate of exclusive breastfeeding in our study is higher

than the national rate. According to the DHS-DRC, in 2014,



Table 4

Comparison of growth of infants with and without growth failure.

Growth failure No growth failure Adjusted OR (95% CI) P-value

Socioeconomic status

Low 11 (27.5) 29 (72.5) 0.85 (0.42–1.71) 0.65

Medium 11 (32.4) 23 (67.6) 1

Good 10 (38.5) 16 (61.5) 1.18 (0.59–2.36) 0.62

Interpregnancy interval

< 24 months 23 (37.1) 39 (62.9) 1.56 (0.81–3.01) 0.16

� 24 months 9 (23.7) 29 (76.3) 1

Infant sex

Male 18 (37.5) 30 (62.5) 1.56 (1.03–2.33) 0.027

Female 14 (26.9) 38 (73.1) 1

Type of newborns

Preterm infants 20 (27.0) 54 (73.0) 0.58 (0.33–1.02) 0.07

Full term infants 12 (46.2) 14 (53.8) 1

IUGR 13 (39.4) 20 (60.6) 1.39 (0.78–2.45) 0.27

No IUGR 19 (28.4) 48 (71.6) 1

Symmetrical IUGR 1 (14.3) 6 (85.7) 0.31 (0.04–0.9) 0.018

Asymmetrical IUGR 12 (46.2) 14 (53.8)

Complementary food

Exclusive breastfeeding 23 (31.8) 49 (68.1) 0.90 (0.43–1.87) 0.79

First infant formula + breastfeeding 3 (27.3) 8 (72.7) 0.77 (0.24–2.46) 0.41

Preterm formula + breastfeeding 6 (35.3) 11 (64.7) 1

IUGR: intra-uterine growth retardation.
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48% of children under 6 months of age were exclusively

breastfed. The practice of exclusive breastfeeding during the

first six months is in a growing trend, with an estimated 24% in

2001, 36% in 2007, 37% in 2010 and 48% in 2014 [10].

Many factors influence the postnatal growth of LBW infants.

Since 1948, nutritional practices have been identified as the

main cause of the postnatal growth restriction observed in

preterm infants [42]. This restriction of postnatal growth is

explained by the high energy requirements of these growing

children and neonatal pathologies [43]. In 2001, Embleton et al.

[44] demonstrated the importance of the cumulative nutritional

deficit that occurs during the first weeks of life, stressing that it

does not subside during the hospital stay of preterm infants.

Based on recommendations of 120 kcal/kg/d with 3 g/kg/d of

protein, the authors described, after one week of life in preterm

infants of � 30 weeks, a cumulative nutritional deficit of

406 	 92 kcal/kg and 14 	 3 g/kg protein, corresponding to

48% and 67% of the theoretical cumulative intakes of the first

week, respectively. Other nutritional studies in very preterm

infants confirmed that they accumulate a major protein-energy

deficiency during the first week of life; this deficit persists and it

is associated with severe postnatal growth restriction [45–

47]. This cumulative deficit of protein-energy intake during the

first few weeks of life seems to be responsible for half of the

post-natal growth restriction observed in these very preterm

infants [43] and, in particular, protein deficiency in the first days

of life [47,48].

Being male is another risk factor of impaired growth in LBW

infants reported in some studies. Indeed, Kabore et al. [49] in

Burkina Faso and Kalanda et al. [50] in Malawi described a

high prevalence of stunting and underweight in male infants.

Similar observations were also made by Wamani et al. [51] in

Uganda, Van de Poel et al. [52] in Ghana, Ukwuani et al. [53] in
Nigeria and Medhin et al. [40] in Ethiopia. This observation

was confirmed by a meta-analysis in 16 countries in sub-

Saharan Africa [54]. Several hypotheses have been put forward

to explain this growth differential between girls and boys:

Medhin et al. [40] in Ethiopia and Padonou et al. [55] in Benin

reported the high prevalence of anemia among boys in their

study populations to explain their poor growth. Well [56], on

the other hand, referred to the hypothesis that genetic factors

could explain the relative vulnerability of boys to girls.

Recently, Warrington et al. [57] demonstrated an interaction

between genetic polymorphisms and sex, indicating that the age

at which genetic growth disorders occur, differs between boys

and girls.

Our report demonstrated that the symmetrical IUGR was a

protector factor of growth failure. Bocca-Tjeertes et al., in a

study examining how symmetric growth restriction and

asymmetric growth restriction influence growth and develop-

ment in preterms from birth to 4 years, reported that up to age

4 years, symmetric growth restriction and asymmetric growth

restriction preterm-born children failed to catch up on weight

and height sufficiently, and that these preterm children could

not keep up with the growth velocity of their non–growth

restriction counter-parts. But, on the other hand, the HC growth

of symmetric growth restriction exceeded that of asymmetric

growth restriction and non–growth restriction, but still

remained lower at age 1 year [58].

5. Conclusion

This study focused on the analysis of the somatic growth of

LBW infants, followed between January and December 2016 in

the MCHU of RPGHB in South-Kivu Province in eastern DRC.

The aim was to evaluate nutritional status of infants born LBW
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and to analyze factors influencing their growth during their first

6 months of life. Different risk factors for impaired growth of

LBW infants have been identified. Information, education and

communication for mothers about the importance of this

follow-up can be helpful in rapidly detecting and remedying

these growth problems. In addition, other long-term research

involving the aspects of neurocognitive development should be

carried out to ensure that these infants receive global and

optimal care.
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[5] Valero De Bernabé J, Soriano T, Albaladejo R, Juarranz M, Calle ME,

Martı́nez D, et al. Risk factor of low birth weight: a review. Eur J Obstet

Gynecol Reprod Biol 2004;116:3–15.

[6] Ngoc NT, Merialdi M, Abdel-Aleem H, Carroli G, Purwar M, Zavaleta N,

et al. Causes of stillbirth and early neonatal birth: data of 7993 pregnancies

in six developing countries. Bull World Health Organ 2006;84:699–705.

[7] Bari MI, Ullah MA, Khatum M. Morbidity and mortality of low birth

weight baby. TAJ 2008;21(1):35–9.

[8] W.H.O, UNICEF. Low birthweight: country regional and global estima-

tes.. Geneva: United Nations Children’s Fund and World Health Organi-

zation; 2004.

[9] Ministère du Plan Institut National de la Statistique. Enquête par grappes à
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