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Complementary feeding patterns in a developing

country: a cross-sectional study across Lebanon
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ABSTRACT This first, large-scale study on complementary feeding in Lebanon analysed the timing and types of
food introduced to infants according to mothers’ demographic and socioeconomic and infants’ characteristics. A
cross-sectional survey over 10 months found that the majority of infants were introduced to solid foods at or after
4 months of age. A large number of infants were given liquids other than breast or formula milk earlier. Women
in employment outside the home were almost twice as likely to introduce solid foods before age 4 months. The
most common starting food was cereals. More than half the children consumed starchy foods and fruits every
day, but not meats and fish.

Alimentation de complément dans un pays en voie de développement : une étude transversale au Liban

RESUME Cette premiére étude a grande échelle sur I'alimentation de complément, menée au Liban, analysait
le moment d'introduction et le type de nourriture proposé aux nourrissons en fonction des caractéristiques
démographiques et socio-économiques de la mere et des spécificités du nourrisson. Une étude transversale
menée sur 10 mois a montré que chez la majorité des nourrissons, les aliments solides étaient introduits a partir
de I'age de quatre mois ou au-dela. Un grand nombre de nourrissons était alimenté avant quatre mois avec des
liquides autres que du lait maternel ou du lait pour nourrissons. La probabilité que les femmes ayant un emploi
en dehors de la maison introduisent des aliments solides avant I'age de quatre mois était pres de deux fois
supérieure. Le plus souvent, les premiers aliments introduits étaient les céréales. Plus de la moitié des enfants
consommait des féculents et des fruits chaque jour ; par contre, ils ne mangeaient ni viande, ni poisson.
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Introduction

Debate about the optimal duration of
exclusive breastfeeding led the World
Health Organization to carry out
a systematic review in 2002 in which
the authors concluded that 6 months
is the ideal period [1]. Furthermore,
there is consensus on the types of foods
recommended for the transition from
breast milk/formula to solid foods, with
the majority of studies concurring that
young children require foods that are
energy- and nutrient-dense as opposed
to thin gruels that can hinder the absorp-
tion of certain micronutrients [2].

Mothers in the developing world,
however, are at risk of following inac-
curate guidelines and misinformation.
High rates of morbidity and poor
growth and stunting more often than
not have been attributed to poor wean-
ing practices [3-5]. Although these
morbidities have been reported for
Lebanon as well [6], and some reports
on feeding-related ailments have been
published, such as the prevalence of di-
arrhoea and gastro-oesophageal reflux,
no studies have examined their causes
in relation to the types and quantities
of foods provided to the very young
child. Despite the high infant and
under-5 morbidity rates due to feed-
ing problems in Lebanon—S58.0%
infant morbidity in the greater Beirut
area [7]—complementary foods and
feeding practices have not been given
sufficient systematic consideration and
there is very little documented informa-
tion on these issues.

Lebanon has a total estimated popu-
lation of 3 677 778 within an area of
10 452 km®. The infant mortality rate
is 27.4 per 1000 live births and life ex-
pectancy is 71.8 years. The economy of
Lebanon is recuperating from 15 years
of civil war, which has led to a reduced
per capita income [8].

This is the first, large-scale and ex-
tensive report on complementary feed-
ing practices in Lebanon to identify the

patterns of introduction of solid foods,
the demographic, socioeconomic and
infant characteristics influencing these
practices, and the types of complemen-
tary foods provided to infants and young
children in Lebanon.

Study sample

Two-stage sampling was conducted to
select participants. Out of the 80 health
centres operated by the Ministry of So-
cial Affairs receiving patients of low to
middle socioeconomic status, a random
sample of 20 health centres was selected.
Mothers who visited the health centres
on the day the research team was there
and who met the criteria for inclusion
were randomly recruited to participate
in the research. Inclusion criteria were:
having a last child between 1 and 5 years
of age (index child) and gestational age
at birth > 37 weeks.

A total of 1000 participants were
randomly selected; 17% were excluded
due to incomplete questionnaires and
refusal to participate. Chi-squared tests
were performed and no significant dif-
ferences were found between these
women and the participants.

Data collection

The survey was administered over 10
months in 2003-04. All interviews
were conducted by dieticians trained
in standard data collection techniques
and ensured that all sociodemographic
questionnaires were completely filled in.
The aim of the study was explained and
consent was requested from all mothers
before interview. Information on all vari-
ables was collected at the health centres.

Questionnaire design

The questionnaire included 9 sections:
(i) information about all children in
the family: number, sex and how many
were breastfed; (ii) information about
the index child (born 1-S years ago):
age, sex, place of birth, who attended

the birth, type of delivery, use of analge-
sics, height and weight of child at birth;
(iii) information about breastfeeding
patterns for the index child: timing of
first breastfeeding, period of exclusive
breastfeeding, other liquids given to the
infant, timing of introduction of solid
foods, source of advice for introduction
of solid foods, duration of breastfeeding,
reason for termination of breastfeeding;
(iv) hospital delivery practices related to
breastfeeding: liquid first given to infant
postdelivery, hospital influence on this
choice, provision of formula milk in the
hospital, provision of information while
in the hospital about benefits of breast-
feeding and methodology, encourage-
ment by hospital staff to breastfeed
within the first half hour post-delivery,
rooming in, number of visits per day of
infant to mother (in case of no room-
ing in); (v) the perceived benefits of
and barriers to breastfeeding; (vi) the
social encouragement to breastfeed
from spouse, mother, mother-in-law,
obstetrician/gynaecologist and pae-
diatrician; (vii) patterns of introduction
of solid food, including age and food
frequency questionnaire; (viii) general
information about the mother such as
age, height, weight, nationality, religion,
place of birth, place of residence, marital
status, educational level, occupational
status and whether the mother herself
was breastfed; (ix) other demographic
information such as education level and
occupation of the father. Information
from sections (i)—(iii) and (vii)—(ix)
were used in this analysis.

The food frequency questionnaire
recorded mother’s recall of the frequen-
cies of certain categories of food con-
sumed by infants (cereals, fruits, dessert,
dairy, vegetables, eggs, meat, legumes):
every day; 4-6 times per week; 2-3
times per week; 1 time per week; sel-
dom; never.

The questionnaire was pilot tested
prior to the initiation of interviews, and
changes were made accordingly. The va-

lidity and reliability of the questionnaire
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was examined with test—retest (Cron-
bach a =0.78), inter- (k = 0.83) and

intra-rater (k = 0.82) reliabilities.

Statistical analysis

For statistical analysis SPSS, version
12.0 was used and all analyses were per-
formed and reported by 1 person who
had not been involved in data collection.
The chi-squared statistic was used for
testing the significance of cross-tabula-
tions. Student t-tests were conducted
for calculating mean differences. Non-
parametric 1-way analysis of variance
was performed to rank scores of the food
frequency questionnaire with selected
variables, and the Kruskal-Wallis test
of chi-squared approximation was used
to explain significant differences in the
analysis. Multivariate logistic regression
analysis was done to evaluate the as-
sociations between the infant’s age at
initiation of complementary feeding and
maternal, childbirth and infant data. A
dichotomous dependent variable was
used by categorizing the infant’s age at
initiation of complementary feeding as
<4monthsofageand > 4 months of age,
because at the time the study was carried
out, the recommendations for introduc-
tion of solid foods were between 4 and
6 months [ 1]. The odds ratio (OR) and
the 95% confidence interval (CI) for
each independent variable were derived
through regression analysis. An OR was
considered significant if the 95% CI did
not include 1.

Maternal and child
characteristics

The characteristics of the study group
are given in Table 1. The mean age of
mothers was 30.8 years and their mean
number of children was almost 5. Almost
all mothers were of Lebanese nationality
and married. Many had less than high
school education (53.6%) and the great
majority were homemakers.

La Revue de Santé de la Médiderranée orientale

Table 1 Characteristics of the study group of infants and mothers (n = 830)

Characteristic
Infants
Sex (%)
Boys
Girls
Mean (SD) birth weight (g)
Mean (SD) birth height (cm)
Mothers
Mean (SD) age (years)
Mean (SD) nonpregnancy weight (kg)
Mean (SD height (m)
Mean (SD) no. of children
Nationality (%)
Lebanese
Marital status (%)
Married
Education status (%)
Primary or less
Intermediate
High school
University
Other
Employment status (%)
Homemaker
Employed
Other
Place of birth (%)
Urban
Rural
Place of residence (%)
Urban

Rural

No. of responses Value
825
524
47.6
803 3314 (588)
526 50.7(2.9)
829 30.8(5.9)
781 64.0 (11.7)
595 1.6 (0.1)
830 4.9 (1.6)
830
99.2
827
99.2
829
19.9
33.7
234
20.9
21
828
77.3
2.2
20.5
704
56.0
44.0
704
47.8
52.2

SD = standard deviation.

The mean birth weight of the index
child was 3314 g. Almost all mothers
gave birth in a hospital (92.5%). For
88.6% a physician was present to assist
with the delivery. Delivery was by cae-
sarean section in 22.9% of women, and
44.1% stated that they had been given
analgesics during and/or immediately

following the delivery.

Breast feeding practices

More than half (55.9%) of the mothers
reported that they initiated breastfeed-

ing their babies within a few hours of

birth, 18.3% within half an hour, and
21.2% a few days after birth; 4.6% of
the sample did not breastfeed. A large
number of mothers reported that physi-
cians (42.8%) or their own mothers
(22.0%) influenced their decision to
breastfeed. Other sources of influence
included: relatives (11.0%), mother-
in-law (10.0%), the media (7.0%) and
books (7.1%).

More of the mothers who exclu-
sively breastfed for the first 6 months of

life were born in a rural than in an urban
region (57.1% versus 30.0%) (y*=10.86,
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P =0.012) and more were currently
residents of rural areas (63.4% versus
324%) (x* = 1029, P =0.006). Overall,
termination of breastfeeding was due to
mother’sbeliefthat breast milk was insuf-
ficient for the infant (26.2%) or belief
that the child was old enough (21.0%).

Introduction of
complementary foods: age and
frequency

The majority of infants in the study
received solid foods at or beyond 4
months of age (Table 2). The propor-
tion of infants introduced to solid foods
below the recommended age was not
large; the largest proportion were given
cereals (9.1%), followed by fruits (7.8%)
(Table 3). However, alarge number had
been given other fluids such as sweet-
ened water and herbal teas (Table 4).
Table 3 also shows that just over 5% of
infants were given dairy and desserts
below the recommended age.

Mothers who initiated breastfeeding
early did not differ from those who initi-
ated later with regard to age of weaning,
However, those who breastfed longer,
i.e. for more than 6 months, introduced
cereals at a significantly later age [mean
6.7 (SD 5.5) months] than those who
breastfed < 5 months [mean 5.9 (SD
42) months] (t = —2.05; P = 0.041).
Weaning onto other food groups was
similar comparing the 2 breastfeeding
groups.

Mean age of weaning was signifi-
cantly different for all food groups when
analysed by place of residence. Inter-
estingly, for all food groups, mothers
residing in urban areas initiated comple-
mentary foods earlier than those in rural
areas (Table 5). Maternal place of birth,
education level and employment status
were other factors that significantly in-
fluenced the introduction of solid foods
for some food groups (Tables S and 6).
Mothers in employment outside the
home introduced complementary foods
at significantly younger ages than did
homemakers. The mean age of weaning

Table 2 Age of infants at introduction of solid foods (n = 827)

Age at introduction of

solid foods

<3 weeks 4
>3 weeks and < 2 months 26
> 2 and < 4 months 151
At 4 months 344
At 5 months 93
At 6 months 1
> 6 months 98

95% ClI Cumulative %
0.5 0.01-1.0 0.5
3.1 2.0-4.3 3.6
18.3 15.6-20.9 21.9
41.6 38.2-45.0 63.5
11.3 9.1-13.4 74.7
134 11.1-15.8 88.2
1.9 9.6-14.1 100.0

ClI = confidence interval.

to solid food was also lower for mothers
with higher levels of education.

Most of the mothers in the study
(64.5%) gave their children baby food
every day; only 15.4% said that they
never gave their children baby food.
More than half the children were eat-
ing fruit (55.4%), bread (57.1%) and
biscuits (52.0%) every day. Other foods
given every day were kaak (a kind of
cracker-bread that is readily available in
Lebanon) (28.5%), desserts (17.8%)
and honey (13.3%). The frequency of
consumption of meats was relatively
low, with 32.1% of the children never
having beef, 21.8% never having chicken,
61.5% never having lamb, and 50.8%
never having fish.

The food frequency data were sub-
jected to 1-way analysis of rank scores
to assess the distribution of foods con-
sumed in the rural versus urban regions.
Place of residence was chosen since for
all food groups weaning age differed
significantly between the 2 regions. The

results revealed that children from urban
areas consumed more of the following
foods: fruit (P =0.006), potatoes (P
<0.001), carrots (P < 0.001), peas (P
<0.001), spinach (P <0.001), squash
(P <0.001), green beans (P <0.001),
rice (P =0.048), baby food (P =0.008),
beef (P =0.002), chicken (P < 0.001),
muhalabiyeh (a Lebanese milk-based
dessert) (P <0.001) and mughli (a rice
powder-based dessert) (P =0.01).
Children residing in rural areas con-
sumed more bulgur (cracked wheat) (P
< 0.001), yogurt (P =0.013) and other
dairy products (P =0.002).

Logistic regression was used to re-
veal some of the determinants of age at
the introduction of solid foods (Table
7). Controlling for all the variables listed
in the table, only maternal employment
status was significantly associated with
age atintroduction of solid foods. Moth-
ers who were employed were 1.78 times
more likely to introduce solid foods at <
age 4 months. Logistic regression also

Weaning food

1-3

%
Cereals 63 9.1
Fruit 55 7.8
Dessert 40 5.9
Dairy 38 5.6
Vegetables 32 4.6
Eggs 16 24
Meat 9 1.3
Legumes 0.5

Table 3 Age of weaning of infants to different food groups

Age of weaning (months)

>4

No.

632 90.9 695
646 92.2 701
634 94.1 674
645 94.4 683
661 95.4 693
646 97.6 662
660 98.7 669
650 99.5 653
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Table 4 Fluids other than breast milk given to infants before introduction
of solid foods © 8 R I S 2
Fluid No. % 95% Cl scg '8l as
Infant formula milk 742 43.8 40.2-474 v
Herbal tea 739 41.8 38.2-45.4
Sweetened water 740 37.6 34.1-411 8 n R ;nl: ©
Water 742 36.3 32.8-39.7 N @ & « N &
Orange blossom water 741 27.7 24.4-30.9
Juice 743 10.4 8.2-12.6 g
Powdered milk 742 31 18-43 BEFE~ss 5 a3
Cow’s milk 740 1 0.3-18 £ £ 2 SRR
Other fluids 614 15 0.5-24 E %“3 Hnee o NN
Cl = confidence interval. ;E: =
k]
g 2
revealed that breastfeeding duration and place of residence were no = R 3 ? 59 &
longer significantly associated with age of introduction of solid foods. E = é sma s3I
§ g oo N © =) © ©
[
. _ _ , e 382315186
The importance of feeding patterns and practices during the first year of <
life cannot be overlooked; they lay the foundation for food consumption g
throughout life and influence subsequent growth, development and §D ng 5555322 §
morbidity [9]. _g S2E88cSe
Our study examined foods used for complementary feeding in the g Y
low and middle socioeconomic groups in Lebanon, as well as demo- s
graphic factors associated with the time of weaning, Over 70% of the % Az 85
mothers in this study initiated breastfeeding soon after birth. Although _ED S e A el e @
this figure is encouraging when evaluated against figures from another 8
country in the region, Saudi Arabia [10], 41% of these mothers stopped £ | e
breastfeeding within 6 months and the rest interrupted breastfeeding by 9 g é g’g fassc 0
months. Over 13% of the mothers gave their infants other liquids such as S T L2k % ! g o < z_g T4
water, sweetened water and herbal teas before the 4-month benchmark, d S §§, ERLNE - = = Bl
which undermines the benefits received from breast milk or formula 8 g =
alone [11,12]. While the increased risk of diarrhoeal diseases associated = =
with the early introduction of nonmilk liquids has been documented go & _
previously [13,14], efforts to stop this practice have not been a priority E g 2 & a 5932
for physicians or other health professionals. Almost 70% of infants in the s M e —ax o n =
sample were completely weaned before the recommended age of 1 year. E 5 £ = =I S
In this study, the majority of babies (41.6%) were weaned shortly & = g
after 4 months of age. Although it is reassuring that most children were é © © - R
not introduced to solid foods too early, it also suggests that in many cases E 58I 38d E
the infants’ developmental cues may have been ignored and introduction E é
of solid foods could have occurred abruptly. Physicians or health care g :;
workers in developing countries should encourage mothers to be aware T §
of signs that the infant is ready for solid foods, rather than state that the 2 E
child can (or must) start solid foods at the 3-month or 4-month well- k] - §
child visit, and reassure the mother that until 6 months of age the child g 8 2 5
can receive sufficient sustenance from breast/formula milk alone. The E z 3 . uE"S *: é
most common starting food was cereals, which was also seen more in 2 % = < g %5 % g % 3
formula-fed infants. But cereals were also used as a first food earlier than -‘.._é = E2o0d=F00[$
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Table 6 Mean [standard deviation (SD)] age of weaning of infants to different food groups by mother’s educational and employment status

Employment status

Education level

Weaning food

Employed
Mean (SD) age

Homemaker
Mean (SD) age

Mean (SD) age

Mean (SD) age

(months)

(months)

(months)

(months)

0.002
<0.001

313
4.36

5.9 (4.2)
6.4 (3.5)

7.1(4.7)
8.0 (5.6)

704
692

Fruit

<0.001

3.53
2.35
2.30
3.26

5.7(2.2)
5.5(2.2)
8.8(5.3)
8.0(3.2)

71(4.4)
6.6 (5.4)
10.5(6.3)

691
695

Vegetables
Cereals

0.019

0.003
<0.001

651
667

0.01

2.58

9.8 (6.1)
9.0(5.2)

1.3(6.2)
10.7 (6.9)

652
668

Legumes
Meat
Eggs

9.8 (6.1)

0.001

3.35

Dairy

0.022

2.30

7.9 (4.9)

9.1(79)

673

“Only data that were significantly different are shown.

Dessert

other food groups. Rice has been
a principal supplementary food in
several other Arab countries due
to its availability and cost, as dem-
onstrated by Abdulla in Iraq [15]
and Wahiba et al. in Egypt [16].
Despite their level of education,
mothers in these regions are typi-
cally concerned about the rate of
growth of their babies. A study by
Churchill and Kanawati reported
that in Lebanon, a fat baby was
regarded as healthy, hence cooked
starches, especially rice with milk
and sugar, were provided to young
infants [17].

More disturbing, however,
were the 21.9% of children who
were introduced to solid foods
and over 90% of children who
were given other fluids before the
recommended age of 4 months.
These figures may be encouraging
compared with data from other
countries in the region—in Bah-
rain, about 62% of infants were
introduced to solid foods at 3-6
months [ 18]. This is similar to data
from developed regions, such as
Norway, where 21% of the infant
population were given solid foods
before the age of 4 months [19],

and similar findings in Germany [20]
and the United States of America [21].
However, they do pose a predicament
to a public health initiative to decrease,
and preferably eliminate, food-related
diseases such as diarrhoea, gastroen-
teritis and gastro-oesophageal reflux,
among others.

Our data showed that place of resi-
dence affected the age of introduction
of solid foods, with urban mothers in-
troducing these at an earlier average age
than mothers residing in rural regions.
This was the case for all food groups. Al-
though no explanations were found for
this, it may be due to the fact that rural
mothers breastfed for a longer duration
and hence delayed the introduction of
solid foods. There were certain foods
that were actually consumed signifi-
cantly more often in rural areas, such as
yoghurt, other dairy products and bulgur,
while foods consumed more often in
urban areas were fruit, potato, carrots,
peas, spinach, squash, green beans, rice,
baby food, beef, chicken, muhalabiyeh
and mughli. The avoidance of consump-
tion of meats during infancy in rural
areas could be due to traditional beliefs,
such as those reported by Abdulrahman
in Bahrain [18].

Table 7 Logistic regression analysis of the associations between infant’s age at

weaning and selected variables

Independent variable

Mother’s age (1=>30; 0 = < 30 years)
Mother’s education level (1 = high; 0 = low)
Mother’s place of birth (1=urban; 0 = rural)

Age of weaning
<4 months
versus > 4 months
(n=575)

OR 95 % ClI

Mother’s current place of residence (1 = rural;

0 = urban)

Mother’s employment status (1 = employed;

0 = homemaker)

Type of delivery (1= normal; 0 = caesarean section)

Breastfeeding duration (1 = > 6; 0 = < 6 months)

Initiation of breastfeeding after birth (1 = a few days;

0 = afew hours)
Infant’s sex (1= male; 0 = female)

1.29 0.85-1.98
110 0.68-1.81

0.96 0.59-1.56
1.53 0.94-2.50
1.78 1.01-3.13

0.78 0.44-1.37
0.00 0.00-1.95
1.42 0.80-2.52
141 0.93-2.14

Log likelihood = 548.49; x?,=47.99, P < 0.001.
OR = odds ratio, Cl = confidence interval.

Lo 1 32 Lmall Al

185



EMH] . Vol.16 No.2 . 2010

186

Eastern Mediterranean Health Journal

The large sample size enabled mul-
tivariate analysis that revealed maternal
employment status as a highly signifi-
cant determinant of early initiation of
solid food in the low and middle socio-
economic groups in Lebanon. Mothers
who were employed and those who
were more educated initiated solid
foods earlier than homemakers and
those with less education. This phenom-
enon can be explained by the fact that
the primary caregivers of these infants
were most likely either the grandparents
or day-care staff. More often, however,
when the child is still very young (ma-
ternity leave is only 49 days in Lebanon)
the grandparents are the first choice.

It should be noted that potential
memory and recall errors may also have
occurred as the mothers of younger
children are more likely to be accurate in
the information they provide compared
with mothers of older children.

In conclusion, this study was suc-
cessful in presenting a better under-
standing of the issues associated with
the early introduction of solid foods to
infants. Public health programmes and
policies in Lebanon should address
breastfeeding and issues concerning
infant feeding processes for expect-
ant and new mothers with short, clear
and specific guidelines. A multidimen-

La Revue de Santé de la Médiderranée orientale

sional approach that focuses on social,
psychological, economic and personal
concerns is an absolute prerequisite
to ensure a supportive environment
that will permit a mother to carry out
the most favourable infant feeding
methods.
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