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Abstract: In July, 2003, a cross-sectional survey was conducted by Heinz Canada, on a nationally representative sample 

of mothers with infants aged three to 12 months. The surveys mailed to new mothers consisted of 1) a questionnaire to as-

sess demographic information and 2) a four day food diary, providing dietary data for nearly 2,951 infants. The initiation 

rate of breastfeeding was 73% for study infants. At three months, 81% of the infants received complementary foods 

(mostly cereal, fruits, and vegetables, but some had also been introduced to meats, dairy products, and mixed dishes). 

These data suggest a current pattern for the early introduction of complementary foods, some by three months and the ma-

jority by six months of age. The World Health Organization (WHO) and Health Canada now recommend exclusive 

breastfeeding until six months of age. The impact this recommendation may have on the feeding pattern of Canadian in-

fants remains to be seen.  

Keywords: Complementary feeding, infant nutritional physiology, supplementary feeding. 

INTRODUCTION  

 In 2001, the World Health Organization (WHO) [1] is-
sued a global recommendation to extend the duration of ex-
clusive breastfeeding from the previous four to six months of 
age to a full six months. In 2004, Health Canada [2] and in 
2005, the Canadian Pediatric Society and Dietitians of Can-
ada [3] also updated recommendations on exclusive breast-
feeding, defined as feeding only breast milk, which excludes 
water, breast milk substitutes, other liquids, and solid foods

 

[4].
 
This affects the introduction of complementary feeding, 

defined as “the period during which other foods or liquids 
are provided along with breast milk”

 
[5]. Within Canada, 

there have been reports published on food intake patterns for 
infants in Vancouver [6], Ottawa [7], Quebec [8, 9], New-
foundland [10] and New Brunswick [11], but a national sur-
vey is lacking. 

 In the United States, the 2004 Feeding Infants and Tod-
dlers Study (FITS) [12, 13] provides comprehensive data on 
the food and beverage patterns of infants. The FITS was a 
cross-sectional survey of more than 3,000 children aged four 
to 24 months, based on 24-hour dietary recalls. In 1983, the 
Heinz Company of Canada published a first attempt at a na-
tional survey

 
[14]. Twenty years later, in 2003, Heinz com-

missioned an independent firm (LLS/DVR Market Research, 
Toronto, Canada) to conduct a market survey of Canadian 
infants. From this data, we report breastfeeding practices and 
complementary food consumption patterns of Canadian in-
fants.  

MATERIALS AND METHODOLOGY 

 In July 2003, a cross-sectional marketing survey was 
conducted on a nationally representative sample of mothers  
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with infants aged three to 12 months. A total of 14,000 sur-
veys (in English) were mailed to new mothers, selected from 

the Growing Family List, which consists of regularly up-

dated parental information gathered from in-hospital sam-
pling and prenatal education programs. The response rate 

was 21%, providing data for a total of 2,951 infants. Al-

though the response rate was low, the distribution of surveys 
was similar throughout the Atlantic region (n=195), Quebec 

(n=1,060), Ontario (n=852), and the West (n=844). After 

deleting incomplete records, 2,663 useful records remained. 
The survey consisted of three components: 1) a main ques-

tionnaire to assess demographic information, including 

breastfeeding practices and intentions; 2) assessment of con-
sumer attitudes towards different infant foods; and 3) a four 

day food diary, for which a coded food list of 197 infant and 

table foods was provided. Food group categories were: In-
fant Cereals (by brand), Fruits, Vegetables, Meat, Poultry, 

Fish, Dairy (including eggs, yogurt, cheese, cow’s and soy 

milk), Beverages, Desserts/Cookies/Sweets, Breads/Grains/ 
Cereals, Casseroles/Dishes, and Other Foods (potato chips, 

French fries, beans, tofu, and pizza). Respondents were 

asked to record every item that they fed their youngest child 
for four days (two weekdays and two weekend days). Each 

day allowed up to four eating occasions, classified by who 

was feeding, the time of day, and the feeding location. Each 
occasion allowed up to five dishes, composed of any number 

of different foods. Furthermore, each dish was classified by 

the quantity served (tablespoons) and the maximum volume 
per dish was set at 20 tablespoons. Also, all foods were clas-

sified by source: jarred, cereal, homemade, or store-bought. 

A four day diary and an extensive questionnaire were chosen 
to provide sufficient data for marketing trends and maintain 

a reasonable participant burden. Data were collected for a 

total of over 77,000 dishes and analyzed using Microsoft 
Excel software. Since this was a market survey generated to 

understand Canadian consumer habits, no ethical approval 

was sought. A fifteen dollar honorarium was provided as an 
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incentive. Statistical analysis of the data consisted of de-

scription only.  

RESULTS 

Demographics 

 This report presents data for infants aged three to 12 
months of age (Table 1). Of these infants, approximately 
80% were fed by their mothers and most were fed at home 
(Table 1). Approximately 84% of all meals were consumed 
at home, 8% at another person’s home, 3% in a public place, 
and 1% at work. Food diaries available at each month are 
listed in Table 1. Fifty-six percent of infants came from sin-
gle-child families; 31% from two-child families, and 13% 
from families with three or more children. Sixty percent of 
mothers were 30 years of age or less and 40% were aged 30 
years or more. At the time of study, 13% of mothers were 
employed full-time, 6% were employed part-time and the 
remaining 71% were on maternity leave. Twenty-three per-
cent of mothers had completed an educational level of high 
school or less, 38% college or other, and 39% were Univer-
sity educated. Combined family incomes per year were: 
<45,000 for 41% of all mothers; 45-60,000 for 18% of all 
mothers; and >60,000 for 41% of all mothers. 

 

Breast Feeding Practices 

 Participants were asked “Did you or do you breastfeed 
your baby?” Seventy-three percent of respondents indicated 
they had either initiated breastfeeding, or were currently 
breastfeeding, their youngest infant. By three months of age, 
19% were exclusively breastfeeding. This proportion de-
clined to 2% at four months. By six months no mother was 
exclusively breastfeeding. 

Complementary Foods 

 Eighty-one percent of all infants were fed solid foods at 
three months of age. At four, five, and six months, 85%, 
89%, and 100%, respectively, were fed solids. The greatest 
volume of complementary food intake, as reflected in total 
tablespoons for all infants over four days, occurred in the 
morning (39,100 tablespoons) and was followed by dinner 
(34,200 tablespoons). Lunch and afternoon had similar in-
takes (26,700 and 25,500 tablespoons, respectively), fol-
lowed by night-time (7,400 tablespoons) (Fig. 1). Sixty-two 
percent of total morning food intake was infant cereal, the 
major food consumed by Canadian infants at any time pe-
riod. 

 At three months, 72% of all infant cereal intake was rice-
based and 98% was plain (versus flavored). At six months, 

Table 1. Primary Feeder During Infancy 

 3-12 m 

(n=2663) 

3 m 

n=136 

4 m 

n=266 

5 m 

n=310 

6 m 

n=397 

7 m 

n=320 

8 m 

n=335 

9 m 

n=299 

10 m  

n=331 

11/12 m  

n=269 

% of Food Volume Fed by           

Mother 79 77 85 79 81 78 83 78 80 76 

Father 15 17 12 15 13 17 12 16 15 16 

Other family 4 5 3 4 5 4 3 4 4 4 

Sitter/nanny 1 0 0 1 0 1 1 1 1 3 

Other 1 0 0 0 0 0 1 0 1 1 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
Fig. (1). Complementary food intake by time of day. 

Solid Volume

0

5000

10000

15000

20000

25000

30000

35000

40000

45000

Morning Lunch Afternoon Dinner Night

Ta
bl

es
po

on
s

Homemade Baby Jarred Cereal Store Bought

14%

10%

14%

62%

44%

25%

14%
18%

41%

23%

17%

19%

35%

23%

27%

15%

26%
20%

37%

16%



Food Intake During the First Year of Life The Open Nutrition Journal, 2009, Volume 3    13 

rice cereal was still dominant, but mixed grain and oatmeal 
cereal had increased to 28% and 20% of total cereal con-
sumption, respectively. By nine months, nearly half of all 
cereal volume was mixed grains (47%) and flavored cereal 
(48%) (Fig. 2).  

 The “top 20” single-food meals (excluding milk and ce-
real) were dominated by fruits and vegetables. Varieties of 
fruit increased with age. The top five single foods consumed 
from three to five months of age were banana, carrots, sweet 
potato, apple, and squash, respectively; and from six to eight 
months bananas, sweet potato, carrots, apple, and pear, re-
spectively. By nine to 12 months, bananas and apples were 

still popular choices, but yogurt, Cheerios, and cheese had 
become included among the top five foods consumed.  

 At three months of age, infant cereal (57.7%) and fruits 
and vegetables (30.6%) provided the majority of comple-
mentary food volume (Fig. 3). By six months, these two 
groups were almost reversed, providing 32.4% and 53.0% of 
total volume, respectively. Fruit and vegetable volume 
peaked at six months of age (53%) and then steadily declined 
with age, reaching a volume at 11 to 12 months (35%) that 
was similar to that at three months (30.6%). Meat (1.8%), 
dairy (2.9%), and bread (1.5%) products were introduced as 
early as 3 months of age. By 11 to 12 months of age, infant 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. (2). Infant cereal volume intake by age. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
Fig. (3). Percent volume intake by food categories over 12 months. 
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cereal, breads and grains, and mixed dishes contributed simi-
lar proportions to complementary food intake (12-13%). 
Likewise, meat, dairy, and dessert intakes were similar at 11 
to 12 months (9%). There was a steady increase in “extra” 
foods, such as pizza, French fries and sweets, from three to 
11/12 months.  

 Solid food intake steadily increased with age (Fig. 4). For 
Canadian infants, cereals and fruits and vegetables appear to 
be the main food groups consumed from three to 12 months 
of age. By 11 to 12 months, homemade and store-bought 
foods made up more than half (58%) of total food volume. 
Mothers indicated on the questionnaire that, by nine to 12 
months, they began the transition to table foods because they 
felt guilty serving jarred baby foods.  

DISCUSSION 

 This study was originally designed as a marketing survey 
with a focus on general trends of food consumption rather 
than nutrient intake assessment. The relatively low response 
rate provided sufficient data for a market assessment and 
dietary information about Canadian infants that is not avail-
able nor been reported elsewhere. The sample size is also 
considerably larger than followed in other Canadian studies 
[6-11, 14]. Heinz Canada agreed to share this information in 
order to provide data on feeding patterns of Canadian in-
fants. 

Breast Milk 

 Health Canada [4] promotes breastfeeding as the optimal 
method for infant feeding since it provides the most favor-
able nutritional, immunological and emotional benefits for 
the development and growth of infants, In addition, exclu-
sive breastfeeding until six months of age has been shown to 
be protective against gastrointestinal infections [15]. While it 
is evident that breastfeeding is the best choice for infant 
feeding, there is also evidence that various barriers may in-
hibit or even prevent this choice. Mothers have identified 

lack of support, fatigue, lack of confidence, early breastfeed-
ing problems such as latching and sucking, and returning to 
work or school as obstructions to breastfeeding or continua-
tion thereof [16, 17, 18]. Conversely, support from clini-
cians, nurses and spouses/partners has been shown to facili-
tate continuation of breastfeeding [16]. 

 Current strategies and public health initiatives to imple-
ment the new recommendation to increase the length of 
breastfeeding include the Baby Friendly Initiative in hospi-
tals [19], the Canadian Prenatal Nutrition Program [16], Di-
eticians of Canada, and the Expert Advisory Panel for Exclu-
sive Breastfeeding [2]. Also, the Healthy People Initiative 
2010 aims to increase the proportion of breastfed infants to 
ensure 75% are breastfed to some extent, 50% are breastfed 
for at least six months (with 25% receiving breast milk ex-
clusively), and 25% are breastfed until one year of age. [19]. 

 Reports from Moncton, New Brunswick [11] and the 
Monteregie region of Quebec

 
[8] show higher breastfeeding 

initiation rates (83% and 80%, respectively) than those iden-
tified in this study (73%). In 1983, Yeung [14] reported ini-
tiation rates of 71% for Canadian mothers, whereas the re-
sults from the 2003 Canadian Community Health Survey 
[20] indicated national initiation rates of 85%. The Ross 
Mothers Study [21] conducted in the United States in 2006, 
reported initiation rates of 70.1%.  

 In a comparison of breastfeeding initiation rates between 
Canada, United States, Europe and Australia, the latter two 
countries reported rates of 74-99.5% (Europe) and 91-97% 
(Australia), while rates in Canada and the United States were 
lower (69-83% and 27-69.5%, respectively) [22]. The initia-
tion rates in the current study fell within a similar range to 
other areas of Canada (73%).  

Complementary Foods  

 The WHO’s recommendation to extend breastfeeding 
was based on a review that concluded that infant morbidity 

 

Fig. (4). Sources of complementary foods (tbsp) by month (% of total volume). 
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rates from gastrointestinal infection were lower when infants 
were exclusively breastfed for a full six months rather than 
for only three to four months

 
[23]. Some have questioned 

whether sufficient evidence was available [24]
 
to make this 

new recommendation. In addition, WHO suggested that 
complementary foods be first introduced at six months of 
age and that breastfeeding be continued thereafter

 
[25]. 

Opinions vary as to the suitability of this global recommen-
dation, particularly for developed countries [26, 27]. In 2005, 
the updated recommendations in Canada’s Nutrition for 
Healthy Term Infants [3] suggested that iron-rich foods, such 
as iron-fortified infant cereals and meats, be introduced at six 
months due to concerns about iron and zinc status [6, 28, 
29].  

 The American Academy of Pediatrics [30] recommends 
that complementary foods be introduced at four to 
six months of age. The AAP [30] also recommends that in-
fants be exclusively breastfed during the time preceding the 
introduction of solid foods and that breastfeeding be contin-
ued until at least 12 months of age.  

 In recent years, researchers have further investigated the 
best timing for introduction of complementary foods. Poole 
and colleagues [31] reported that children who were first 
exposed to cereals after six months had an increased risk of 
wheat allergy compared with those first exposed before six 
months of age. Agostoni et al. [32] reviewed the evidence 
and concluded that complementary feeding should not be 
initiated prior to 17 weeks of age, but should be started no 
later than 26 weeks of age. Krebs et al. [33] suggested that 
pureed meat should be introduced as the first complementary 
food. 

 Data from the current study suggests that most Canadian 
infants consume iron-fortified cereal as their first solid food. 
Infants in the current study were introduced to solid foods at 
least as early as three months of age. Complementary foods 
consisted mostly of infant cereals (where rice cereal pre-
dominated), fruits, and vegetables and, to a lesser extent, 
dairy products, meat, fish, poultry, breads, grains, and des-
serts. Other researchers in Canada [7, 11] have indicated that 
infant cereals were introduced at or before four months of 
age, and US investigators [12] reported that infant cereals, as 
well as fruits and vegetables, were being consumed at four 
months of age. In both the current and FIT [12] studies, the 
most popular fruits and vegetables consumed at four months 
were carrots, sweet potatoes, apples, and bananas. Thus, the 
Canadian infants surveyed by Heinz in 2003 were following 
the traditional guidelines at that time for the introduction of 
solid foods: consuming primarily infant cereals first, fol-
lowed by fruits and vegetables, and finally, meat and dairy

 

[3]. 

 The recommended consistency for solid foods at six 
months is generally in the pureed form. Later, ‘finger foods’ 
can be introduced at eight months and ‘family foods’ at 12 
months [1, 34]. However, Rapley [34] argues that the intro-
duction of pureed food could delay the development of 
chewing skills. In the current study, three- to five-month old 
infants were fed mostly (85%) infant cereals and jarred baby 
foods, which was consistent with the WHO’s recommenda-
tion to introduce pureed foods first [25]. However, the intro-
duction of solid foods at or before three months is inconsis-
tent with the guidelines [3, 25]. By extending exclusive 

breastfeeding and delaying the introduction of solid foods, 
traditional foods and feeding patterns may no longer be suf-
ficient to meet new recommendations. This is particularly 
true for iron needs that, in Canada, have always been met by 
the consumption of iron-fortified cereals in early infancy. 
Iron needs may now be met by non-iron-fortified foods, par-
ticularly iron-rich meats [33]. 

 The types of foods purchased and prepared by mothers 
changed with the age of their infant. As infants approached 
one year of age, more homemade foods were given. In other 
words, table foods were replacing prepared baby foods (Fig. 
4). Several studies have been published regarding the 
physiological readiness of infants for the consumption of 
solid foods [36, 37]. Developmental milestones are broad 
and the stages of development are unique to each infant. Will 
the new feeding guidelines change the pattern of solid food 
intake among Canadian infants? Will more infants be at risk 
for iron deficiency due to decreased iron stores and a later 
introduction of iron-rich foods? Is it reasonable to advocate 
that an infant’s first foods should be meat [1, 3] rather than 
iron-fortified cereals, even though the Cancer Society [38] 
recently recommended that adults reduce their consumption 
of red meat?

 
In order to address these issues, a new survey is 

needed to assess the affect of the new feeding guidelines on 
food patterns relative to those observed in 2003. 

 The current study is limited in that the database consists 
of convenience data, collected by Heinz for marketing pur-
poses only. However, these data are not available from any 
other source. They provide a window into Canadian infant 
feeding patterns. 

CONCLUSION 

 Complementary feeding in Canada, in 2003, started at 
approximately three months of age for many infants, where 
infant cereal predominated and was introduced first. Other 
foods including fruits, vegetables, meats, and dairy products 
were introduced later. The new recommendations for breast-
feeding are likely to affect the patterns of complementary 
food consumption. Future studies could repeat the current 
protocol in order to assess changes in the patterns of feeding 
for Canadian infants that may occur due to the new extended 
feeding recommendations for breastfed infants. 
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