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Abstract 
 

Background: The complementary feeding period refers to the time when an infant is 

first introduced to solid foods, alongside milk feeds. It is recommended that the first foods 

are introduced at around 6 months of age, and are puréed to make them easier for an 

infant to consume. A different approach to introducing solids that is increasing in 

popularity is called Baby-Led Weaning. Puréed foods are not offered in this method, and 

it is not known what implications this may have for an infant’s nutritional intake. One 

way to look at this would be to determine the contribution of puréed foods to infants’ 

diets. 

 

Aim: The overall aim of this study was to determine the nutritional role of puréed foods 

in the diets of infants at 7 months of age. Specifically, this study analyses the 

contribution of puréed foods to nutrient intake and different food groups, and describes 

the most commonly consumed puréed foods. 

 

Methods: Previously collected data from the control group of the BLISS study were 

analysed. Demographic data was reported for all those that had not withdrawn by 12 

months of age (n=89). Participants were included in the dietary analysis if they provided 

at least 1 day of a 3-day weighed diet record (3d-WDR) at 7 months of age (n=77). The 

Candidate double checked, and corrected, calculations of the amount of food consumed 

as reported in the 3d-WDRs. Kai-culator was used for nutrient analysis of the diets. The 

Candidate modified a food group system, and categorised all foods into one of these 19 

food groups. Puréed foods were coded into three main subgroups: “Commercial infant 

cereal (Stage 1)”, “Other puréed commercial foods (Stage 1)”, and “Other puréed foods”. 
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Exported data from Kai-culator were combined with the puréed food coding system, and 

Stata was used to perform the descriptive statistical analyses. 

 

Results: The average age of introduction of complementary foods in this sample was 
 

22.4!weeks (around 5 months). The average duration of exclusive breastfeeding was 13.7 

weeks (3.5 months). At 7 months of age, puréed foods contributed a daily average of 4% 

of energy to the infants’ diets. These puréed foods contributed a significant amount to 

dietary fibre intake (28%), and made useful contributions to iron (10%) and vitamin C 

intakes (11%). The most commonly consumed puréed foods were fruit, vegetables, and 

commercial infant cereals (Stage 1). 

 

Conclusion: It appears from this analysis that puréed foods make a very small 

contribution to infants’ diets at 7 months of age in terms of energy, fat and protein intakes. 

However, puréed foods do contribute meaningful amounts to dietary fibre, iron and 

vitamin C intakes. Those infants who are not offered puréed foods at this age, for 

instance if they are following Baby-Led Weaning, would need to replace these nutrients 

using suitable alternatives, such as finger foods. 

 

Keywords: complementary foods, infants, puréed foods, baby-led weaning, infant 

feeding, energy, fat, protein, carbohydrates, dietary fibre, iron, vitamin C, zinc. 
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Preface 
 

This study was carried out as part of the larger Baby-Led Introduction to SolidS (BLISS) 

study. Previous students and research staff collected data since 2013 for the BLISS study. 

This included gathering questionnaires from participants about their infants from birth to 

24 months of age, three-day weighed diet records at 7 months of age, and entering data 

into Kai-culator (Department of Human Nutrition dietary assessment software). 

 

The candidate was responsible for: 
 
 
 

•! “Cleaning data” by double-checking calculations in the diet records for 7 month 

old infants in the BLISS study (n=136), before the data were corrected in Kai- 

culator by a dietitian. The candidate used a template to do calculations for each 

diet record, to calculate the amount of each food offered, leftover and consumed. 

•! Creating a food group system (a modified version of one used for the EAT study). 
 

•! Categorising each food entered in Kai-culator for the BLISS study into food 

groups. 

•! Analysing the diets of Dunedin infants aged 7 months, in the Control group of the 

BLISS study (n=77). 

•! Developing a method for producing required results from the exported dietary 

data from Kai-culator 

•! Coding the exported nutrient analyses and full food lists from Kai-culator, 

including coding all commercial foods into their relevant types of puréed food. 

•! Calculating means and standard deviations for the demographic data. 
 

•! Descriptive statistical analysis of data. Biostatistician performed more complex 

statistical analyses using Stata where required.
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1! Introduction 
 

To date, much of the literature on the role of nutrition in infant health has focused on the 

role of breastfeeding, and particularly in recent times on the importance of exclusive 

breastfeeding for the first 6 months of life (Leon-Cava et al., 2002; Fewtrell, 2004; 

Harder, 2005; Horta et al., 2007). However, little research has been carried out 

internationally on the role of ‘first foods’, and there are no large datasets on the diets of 

New Zealand infants at this stage of their life. 

 

The “complementary feeding period” is the time when solid foods are gradually 

introduced alongside usual breastfeeding or infant formula feeding in an infant’s diet 

(Ministry of Health, 2012). The current New Zealand Ministry of Health (MoH) infant 

feeding recommendations are to exclusively breastfeed infants for the first 6 months of 

life, and then to introduce solid foods at around 6 months of age (Ministry of Health, 

2012). Studies have shown, internationally and nationally, that many mothers begin 

introducing solid foods before 6 months of age (Agostoni et al., 2008; Caroli et al., 2012; 

Cameron et al., 2013; Alder et al., 2007), so for these infants, the complementary feeding 

period begins before 6 months of age. 

 

Traditionally, first foods have been puréed, which is considered easier for the infant to 

consume as puréed foods do not require chewing. It is recommended by the New Zealand 

MoH that parents offer puréed foods (around 6 months of age), then mashed foods 

(around 7-8 months), then progress to lumpy and finger foods (8-9 months), until finally 

at around 12 months an infant should be eating mainly family foods (Ministry of Health, 

2012). In contrast with this, there is a new international movement called Baby-Led 

Weaning (BLW). This approach encourages parents to offer ‘whole’ foods that the infant 
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feeds themselves from the beginning of the complementary feeding period, as opposed 

to consuming puréed foods that are spoon-fed by an adult. It has been suggested that this 

may increase acceptance of healthier foods and encourage self-regulation of food intake, 

which may in turn decrease the risk of childhood obesity (Rapley, 2011). There has been 

very little research on these proposed health benefits (Brown & Lee, 2011b; Townsend 

& Pitchford, 2012), and therefore the Ministry of Health does not currently recommend 

BLW as a way of infant feeding. In addition, the nutritional implications of such a method 

of feeding are not known (Ministry of Health, 2012). 

 

The BLISS study (Baby-Led Introduction to SolidS) was a randomised controlled   trial 
 

comparing (amongst other things) the diets of infants in a control group, with those of an 

intervention group who were encouraged to follow a modified version of Baby-Led 

Weaning (Daniels et al., 2015). The current study is a branch of BLISS, looking at the 

role of puréed foods in the diets of 7-month old infants in Dunedin, New Zealand, to 

determine the implications for food and nutrient intake of infants following a baby led 

approach to complementary feeding. The 7-month old infants were of particular interest, 

as it was expected that diets at this age would show more variety of foods than diets at 6 

months, especially if parents followed the recommendation to delay introduction of 

solids to 6 months of age. 
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2! Literature Review 
 

2.1! Literature Review methods 
 

Studies were identified using the electronic databases Ovid Medline (1946 to November 

2015), and CINAHL (1981-November 2015). Keywords used in the search are outlined 

in Table 2.1. Reference lists from identified studies and Google Scholar were also used 

to find further studies. Studies were only included if they were in English, in humans, 

and conducted in a developed country. 

 
 

2.2! Recommendations for complementary feeding of infants and their rationale 
 

2.2.1! Introduction 
 

Complementary feeding is the period when “breast milk is no longer sufficient to meet 

the nutritional requirements of infants, and therefore other foods and liquids are needed, 

along with breast milk” as defined by the World Health Organisation (WHO) (World 

Health Organisation, 2009). Solid foods and fluids are introduced to infants gradually to 

“complement” or add to the nutrients provided by breast milk or infant formula (Ministry 

of Health, 2012). The WHO revised their recommendations for infant feeding in 2002, 

increasing the recommendation for the duration of exclusive breastfeeding from 4-6 

months to 6 months (World Health Organisation, 1998; World Health Organisation, 

2009). As a consequence, the recommended age for introducing complementary foods 

also increased to 6 months (World Health Organisation, 2009). 
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Table 2.1 Keywords searches to identify literature for sections 2.1 to 2.5: 
 

 

Keyword searches for Section 2.1 and 2.2 
 

 
1.! complementary feeding 
2.! weaning 
3.! current recommendations 
4.! feeding method 
5.! infant 
6.! New Zealand 
7.! nutrition 
8.! safety 
9.! infant behaviour OR infant behavior 
10.! airway obstruction OR choking risk 
11.! development 
12.  (1) OR (2) OR (3) OR (4) OR (5) 
13.  (6) AND (12) 
14.  (7) AND (12) 
15.  (8) OR (9) OR (10) OR (11) 
16.    (15) AND (5) 

 
 

Keyword searches for Section 2.3 
 

1.! complementary feeding 
2.! weaning 
3.! current recommendations 
4.! feeding method 
5.! infant 
6.! New Zealand 
7.! nutrition 
8.! diet records 
9.! introduction 
10.! 6 months 
11.! 7 months 
12.  (1) OR (2) OR (3) OR (4) OR (5) 
13.  (6) AND (12) 
14.  (13) AND (7) 
15.  (7) OR (8) OR (9) 
16.  (15) AND (10) 
17.  (15) AND (11) 

 
 

Keyword searches for Section 2.4 
 

 
1.! complementary feeding 
2.! weaning 
3.! current recommendations 
4.! feeding method 
5.! infant 
6.! New Zealand 
7.! nutrition 
8.! baby led weaning OR baby-led weaning OR baby-led 
9.! 6 months OR 7 months 
10.! safety 
11.! maternal feeding 
12.! infant behaviour OR infant behavior 
13.! airway obstruction OR choking risk 
14.! self-feeding 
15.   (1) OR (2) OR (3) OR (4) OR (5) OR (6) OR (7) 
16.  (15) AND (8) 
17.  (9) OR (10) OR (11) OR (12) OR (13) OR (14) 
18.  (17) AND (8) 
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Table 2.1 cont. Keywords Searches to identify literature for sections 2.1 to 2.5: 

Keyword searches for Section 2.5 

1.! complementary feeding 
2.! infant 
3.! New Zealand 
4.! nutrition 
5.! anaemia OR anemia 
6.! iron-deficiency OR iron deficiency 
7.! iron 
8.! vitamin C 
9.! zinc 
10.! minerals 
11.! protein OR dietary protein 
12.! energy intake 
13.! carbohydrate 
14.! fat OR dietary fat 
15.! fibre OR dietary fibre 
16.! calcium 
17.  (1) OR (2) OR (3) OR (4) 
18.  (5) OR (6) OR (7) 
19.  (17) AND (18) 
20.  (8) OR (9) OR (10) OR (11) OR (12) OR (13) OR (14) OR (15) OR (16) 
21.  (17) AND (20) 
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Many countries have adopted the revised WHO recommendations, including New 

Zealand (Ministry of Health, 2012) and Australia (National Health and Medical Research 

Council, 2012). However, many European countries have kept a recommendation of 4-6 

months (Agostoni et al., 2008). New Zealand, Australia and the UK recommend that 

infants are introduced to complementary foods at “around” 6 months of age (Ministry of 

Health, 2012; National Health and Medical Research Council, 2012; The British Dietetic 

Association, 2013). 

 
 

When complementary foods are introduced, the New Zealand Ministry of Health (MoH) 

recommends gradually increasing their texture, from puréed (around 6 months), to 

mashed (around 7-8 months), to lumpy and finger foods (8-9 months). By one year of 

age, infants should be eating a variety of textures and new flavours from family foods 

(Ministry of Health, 2012). 

 
 

2.2.2! Age and development considerations with complementary feeding 
 

With the current recommendation for the later introduction of complementary food, i.e. 

at 6 months of age, the question arises as to whether puréed foods are still necessary as 

the first solid food at 6 months. Four aspects of an infant’s development should be 

considered to help answer this: oral-motor skills, body positioning, digestion, and renal 

function. 

 
 

In terms of oral-motor skills, most infants are considered to be developmentally ready 

for complementary foods at 6 months of age (World Health Organisation, 2009). At about 

5 to 6 months of age, infant teeth begin to erupt, and feeding behaviour changes from 

sucking to biting and chewing (Delaney & Arvedson, 2008). Between 6 and 9 months of 
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age, an infant develops a more refined tongue motion that makes it possible to form a 

bolus of food and swallow it (Delaney & Arvedson, 2008; Naylor & Morrow, 2001). 

Naylor and colleagues concluded that under normal circumstances, a 6- to 9- month old 

infant’s oral motor function is developmentally ready to transition from a solely liquid 

diet (i.e. milk) to more semi-solid and solid foods (Naylor & Morrow, 2001). 

 

At about 7 to 8 months of age, an infant can usually sit without support, allowing 

swallowing of thicker food and greater freedom to reach out and grasp food (Pridham, 

1990). In the Gateshead Millennium Study, 56% of infants had reached out for food by 

6 months of age, although 6% had not reached out by 8 months (Wright et al., 2011). For 

preterm infants, it is important to note that their readiness to feed orally may be delayed 

compared to full-term infants (Delaney & Arvedson, 2008). Feeding development during 

infancy does depend upon the opportunities an infant is given, e.g., to reach out, and on 

caregivers responding to an infant’s hunger cues (Delaney & Arvedson, 2008). 

 

In terms of digestion, an infant is able to digest the starch, protein and fat in a non-milk 

diet at about 6 months (World Health Organisation, 2009). Before 6 months of age, 

pancreatic amylase levels, required to digest starch, are low, although other digestive 

enzymes are present at birth (Lebenthal, 1985). 

 

At birth, an infant has limited renal capacity to conserve fluids and excrete dissolved 

solids, however, once they reach 4 months of age, their renal function has matured 

significantly so that they are able to maintain water balance (Butte et al., 2004). 

 

The exact feeding ability and developmental readiness of a 6-month old infant is hard to 

determine due to the large variation between infants. Carruth et al (2002) conducted a 
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longitudinal study of American infants aged 2-24 months and found feeding behaviours 

occurred in the expected age ranges associated with normal development from previous 

literature. However, individual infants were far more variable in the age they achieved 

these behaviours. For example, the mean age for reaching for a spoon when hungry (a 

sign of complementary feeding readiness) was 5.5 months, though this ranged from 2.5 

to 9.5 months. This was found in a small population of healthy white children of upper 

socioeconomic status, so may not be applicable to unhealthy or premature infants, or to 

those of different ethnicities. It is possible that varying exposures and opportunities 

account for differences between ethnicities rather than a biological difference. 

 

Carruth et al (2002) also found that infants were eating food with small lumps at an 

average age of around 9 months. There is evidence that delaying the introduction of 

lumpy foods past a critical window of 10 months of age may result in feeding difficulties, 

such as fussy eating, and refusal of solids and breast milk, as found by Northstone et al 

(2001). 

 

From the evidence to date, it appears that most 6-month old infants are developmentally 

ready to commence eating solid foods, however this could be extended backward to 4-6 

months of age, depending on an individual infant’s development and oral-motor abilities. 

 
 

2.3! Conventional approaches to complementary feeding 
 

Despite the revision of the WHO recommendation for introduction of complementary 

foods in 2002, there is evidence that many caregivers introduce foods earlier than 6 

months of age. There are few data on the current practices around the timing or types of 

complementary foods offered to New Zealand infants. A Dunedin study in 1999 found 

45% of infants had been given solid foods before 4 months of age, however this was  in 
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a small sample (n=74) before the revised 2002 recommendations (Heath et al., 2002). 

Cameron et al (2013), used an online survey in 2010 and found that 63% of infants 

received complementary foods before the recommendation of 6 months, and 70% of the 

adults spoon-fed their infants. A recent study in Dunedin (part of the Prevention of 

Obesity in Infancy Study) found the median age to introduce complementary foods was 

around 5 months. Half of caregivers introduced foods before 5 months of age, and the 

majority (87%) before 6 months (Cameron et al., 2015). 

 
 

Internationally, there appears to be a similar trend in developed countries. In Australia, 

the average age when solids are introduced to infants is 4.7 months, according to the 2010 

National Infant Feeding Survey (National Health and Medical Research Council, 2012). 

Current data suggest that many mothers in Europe introduce complementary foods as 

early as 3 months (Agostoni et al., 2008; Caroli et al., 2012). In the United Kingdom, 

only 2% of mothers from the Infant Feeding Survey followed advice to delay introduction 

of solids until around 6 months, however since 2005 there has been a marked trend 

toward delaying the introduction of solid foods (McAndrew et al., 2012). 

 
 

2.4! Baby-led approaches to complementary feeding 
 

Baby-Led Weaning (BLW) is an alternative approach to complementary feeding that has 

recently grown in popularity, according to anecdotal evidence (Reeves, 2008; Brown & 

Lee, 2011b). In contrast to the traditional spoon-feeding method, infants are offered 

complementary foods in their whole form as hand-held, graspable pieces from the 

beginning of the complementary feeding period. Ideally, infants are exclusively 

breastfed, and at around 6 months, when they start to show developmental signs of 

readiness to self-feed, solids are introduced (Rapley & Murkett, 2008) . 
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The term “Baby-Led Weaning” was first coined by Gill Rapley (Rapley & Murkett, 

2008). Rapley states many claims for BLW’s feasibility and benefits, following a small 

(n=5) observational study (Rapley & Murkett, 2008). Reportedly, it allows infants to 

participate in family meals, and has been associated with a “low in control” maternal 

feeding style (Brown & Lee, 2011b; Brown & Lee, 2011a). 

 

To date, there has been little scientific research on the BLW approach, or its advantages 

and disadvantages. Those studies that have examined the BLW approach in more detail, 

are shown in Appendix A, with their findings. There is the potential for BLW infants to 

prefer carbohydrate foods, more than spoon-fed infants, as found by Townsend 

(Townsend & Pitchford, 2012). The authors concluded that this may promote healthy 

food preferences for children, which may protect against obesity (Townsend & Pitchford, 

2012). However, this was a relatively small study (n=155 parents of infants), in which 

food preference was calculated by the parents using a preference scale of 151 foods, 

which is subjective in nature. There has been no evidence for the claim that healthier 

food choices are made or for long term outcomes. Mothers who follow a BLW approach 

tend to have a higher education, be married and to have breastfed their infant (Brown & 

Lee, 2011a). 

 

The Ministry of Health recommends that finger foods are introduced at around 8-9 

months, in contrast to the BLW method, where finger foods are introduced at around 6 

months and infants are not spoon-fed by the adult (Ministry of Health, 2012; Rapley & 

Murkett, 2008). Currently, the Ministry of Health does not recommend BLW due to the 

lack of scientific evidence available, and concerns regarding the possibility of an 

increased risk of iron deficiency, faltering growth and choking (Ministry of Health, 

2012). According to a study by Cameron et al. (2012), health professionals in New 
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Zealand are wary of recommending BLW. Interestingly, both Brown and Lee (2011a) 

and Cameron et al (2013) found that BLW was associated with the later introduction of 

complementary foods - closer to the recommended age of 6 months. 

 

The only data available on the prevalence of BLW in New Zealand is an online survey 

carried out by Cameron et al. (2013) of New Zealand mothers (n=199) with a healthy 

infant. The authors found that 8% of mothers followed ‘adherent BLW’, defined as the 

infant entirely or mostly feeding themselves at 6-7 months. In addition, 21% were ‘self- 

identified BLW’, where mothers reported following BLW at 6-7 months, but used spoon- 

feeding at least half of the time (Cameron et al., 2013). This gives some indication that 

the BLW approach is followed in New Zealand, though parents may use a combination 

of BLW and traditional spoon-feeding. However, this study is limited by its small non- 

random sample, and self-reporting by the parents. 
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2.5! Nutrient intake of infants in the complementary feeding period 
 

2.5.1! Nutrient requirements of infants 
 

Complementary feeding has several roles. In addition to providing new flavours and 

textures from a culturally appropriate diet, and developing motor skills, complementary 

foods supply vital nutrients for the infant. For the first six months of life, ideally infants 

thrive on one source of nutrition – milk (breast milk or formula). However, by around 6 

months, this is no longer sufficient by itself to meet all of an infant’s nutritional 

requirements because of the increased energy needs for rapid growth. There are some 

vital micronutrients that are also of concern during this period, particularly iron (Ministry 

of Health, 2012; World Health Organisation, 2009). 

 

The World Health Organisation recommends exclusive breastfeeding until around 6 

months of age, and then introducing complementary foods, and continuing breastfeeding 

until 2 years (World Health Organisation, 2009). At 6 months, exclusive breastfeeding 

does not meet all of an infant’s energy requirements. Complementary foods make up the 

energy gap at this age, around 200kcal per day (World Health Organisation, 2009). At 

this time, breast milk should be offered before complementary foods, so as not to displace 

the energy and nutrients from milk. However, at 8 or 9 months of age, milk should be 

offered after solids, as infants will obtain increasing amounts of energy from 

complementary foods (Ministry of Health, 2012). 

 

Due to their rapid growth, an infant’s iron requirements are higher than at any other stage 

in life (Domellöf, 2007). An infant’s total body iron content is high at birth, 

approximately 75mg/kg, which is approximately double the amount of an adult man, in 

relation to weight (Faldella et al., 2003). This may depend on birth weight, maternal 
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stores, and any blood loss (Faldella et al., 2003). However, at around 6 months of age, 

an infant’s iron and zinc stores are likely to be exhausted (World Health Organisation, 

2009; Domellöf, 2007; Thurnham, 2012). Although breast milk has a low iron content, it 

is highly bioavailable and thus is sufficient for maintaining iron status to around 6 months 

of age (World Health Organisation, 2009). Initially, breast milk is quite high in zinc 

content, however this declines over 5-6 months of age (Agostoni & Brunser, 2007). There 

are several negative consequences of iron-deficiency in infancy, including immediate and 

long-term delayed psychomotor development and impaired cognitive function (Walter et 

al., 1989; Lozoff et al., 1987; Faldella et al., 2003). It is therefore important that first 

foods introduced at around 6 months contain iron and zinc, such as from animal-sources 

and iron-fortified cereal (World Health Organisation, 2009). 

 
 

2.5.2! Nutritional value of complementary foods 
 

Much of the focus in the literature on infant feeding has been on breastfeeding and its 

benefits, nutritionally and otherwise. However, the nutritional value of complementary 

foods has been much less studied. Recently, parents and researchers have started to ask 

what the most appropriate way to introduce complementary foods is for best nutritional 

outcomes. 

 

Complementary foods may be made up of traditional homemade foods or commercial 

processed products. Today, there are a range of commercial products available to infants 

of different ages, with varying textures. Many products are marketed for infants from 4 

months of age, with “Stage 1” puréed commercial infant foods recommended for infants 

from age 4-6 months. Commercial infant foods are heavily regulated by Food Standards 

Australia New Zealand, specifically by the “Food for Infants” Standard 2.9.2  (FSANZ, 

2015). There are certain labelling and compositional requirements, such as strict   sugar 
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and salt limits. Vitamins and minerals may be added in certain forms. Interestingly, 

cereal-based foods intended for infants from 6 months must contain at least 20mg 

iron/100g moisture-free weight, though there is no specific iron requirement for those 

intended from 4 months of age (FSANZ, 2015). 

 
 

There are no data analysing the range of infant foods on the New Zealand market, to the 

candidate’s knowledge, except a recent MDiet thesis looking at commercial infant food 

intake by toddlers in New Zealand (Clouston, 2014). A UK study looking at about 470 

infant foods found the majority of products were no higher in energy content than formula 

or breast milk (García et al., 2013). The authors believe that mothers should not feel 

pressure to introduce these foods earlier than 6 months of age, as first-stage commercial 

foods are no more energy dense than milk (García et al., 2013). 

 

Traditionally, the first foods offered to infants have been spoon-fed puréed foods, made 

up with breast milk or formula. It is not advised to make purées up with water, as this 

dilutes the meal (World Health Organisation 2009). The argument against puréed foods 

is the dilution of nutrients, whereas finger foods are in their natural whole form, so may 

be of higher nutrient density (Wright et al., 2011; Rapley, 2011). Additionally, 

homemade purées could be prepared the same as family foods with added salt and sugar, 

which would be a concern. 

 

The major concern with offering whole foods as complementary foods in Baby-Led 

Weaning, shared by many health professionals, is the potential lack of iron, zinc and 

energy supplied by these foods. Studies have found that common whole foods offered in 

BLW include soft fruits and vegetables, toast, rice cakes, and cheese sticks, which tend 

to be lower in bioavailable iron (Rowan & Harris, 2012; Cameron et al., 2012). Strips of 
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meat, containing bioavailable haem iron, may be offered as part of BLW, however due 

to the difficulty in eating, not all meat offered may be consumed. 

 

The Ministry of Health encourages families to eat together when the traditional 

complementary feeding approach is used, though food offered may be different or 

prepared separately. However, an important foundation of BLW is eating family foods 

from 6 months of age (Rapley & Murkett, 2008). For BLW, the nutrient intake of the 

infant therefore depends on what the family is eating. Rapley claims that BLW may 

encourage parents to rethink their diet and to make healthy food choices for the whole 

family (Rapley & Murkett, 2008). However, Rowan and Harris (2012), in a small study 

(n=10), examined whether parents using BLW changed their dietary intake during 

weaning, and found no significant changes in their intake during the first 3 months of 

weaning. Parents offered the infants over half of the same foods they were consuming, 

though this was not necessarily of high nutrient quality (Rowan & Harris, 2012). 

 

The primary goals of complementary feeding are to introduce a range of textures and 

flavours to an infant, to develop oral-motor skills, and to receive their nutrient 

requirements alongside milk. Thus, it seems sensible to suggest both homemade and 

some commercial foods to complement each other. For example, homemade fruit, 

vegetable and meat purées, alongside iron-fortified commercial infant cereals. If a BLW 

approach is used, or if whole foods are offered alongside purées, it is important to offer 

foods high in energy, iron and zinc. More evidence is required in order to recommend 

whether traditional puréed food or BLW is a better method for best nutritional outcomes. 
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2.5.3! Foods and nutrients consumed in the complementary feeding period 
 

There are no current data on the diets of New Zealand infants under 2 years of age. A 

Dunedin study in 1999 found that 65% of infants received infant cereals as their first 

food, and 35% started with puréed fruits or vegetables (Simons, 1999). However, this 

may have changed in the 15 years since this study was carried out. International studies 

show similar food patterns. In Europe, the most common first complementary foods 

offered to infants are puréed fruits and vegetables, baby rice and iron-fortified infant 

cereal (Caroli et al., 2012). A recent Australian study found baby cereal was the most 

common first food, followed by fruit and vegetables, though close to 20% had baby cereal 

before the recommended 6 months (Newby & Davies, 2014). The UK Infant Feeding 

Survey also found the majority of infants were introduced to complementary foods before 

6 months, with the most common first food being baby rice, followed by puréed fruit and 

vegetables and ready-made infant foods (McAndrew et al., 2012). 

 

There are few data on the actual nutrients consumed in the complementary feeding 

period. A number of studies have focused on the common food patterns and foods offered 

in this period. However, few have carried out nutrient analyses. A few recent studies 

analysing the nutrient intake of infants in the complementary feeding period are shown 

in Appendix B. 

 

The 2008 Feeding Infants and Toddlers Study (FITS), a large-scale study analysing the 

nutrient intake of US children, found usual intakes met or exceeded requirements for 

energy, protein, vitamins and minerals (Butte et al., 2010). However, there were 

inadequate iron and zinc intakes in a subset of 12% and 6% of the infants, respectively, 

who had intakes below the estimated average requirement. This is of concern, as there is 
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a high prevalence (15%) of anaemia in US children under 5 years (Butte et al., 2010; 

Polhamus et al., 2009). 

 

Similar data exist in New Zealand. A cross-sectional study in 1999 in South Island 

children found 15% of infants, and 66% of toddlers were at risk of inadequate iron intakes 

(Soh et al., 2002). However, these data are limited in that the sample size of those under 

12 months was small (n=42). Additionally, only non-breastfeeding children were 

included, so it may not accurately represent those who breastfeed in the complementary 

feeding period (Soh et al., 2002). Heath et al (2002) also found low iron intakes, in their 

longitudinal study of Caucasian infants in Dunedin. The authors found median energy 

intakes were lower than estimated requirements at 9 and 12 months of age, and median 

iron intakes lower than requirements at all ages (up to 24 months). Interestingly, they 

found iron intakes to be the highest at 9 months of age, as iron-fortified cereals and infant 

formula consumption was high in infants at this age. These studies were both conducted 

15 years ago, and both were centred in the South island, so may not be applicable to the 

rest of New Zealand today. 

 

As there are currently no large national data on the foods or nutrient intakes of New 

Zealand infants, it is not clear what the role of puréed food is in helping infants meet their 

nutritional requirements. If the BLW approach is going to have any influence on current 

complementary feeding recommendations, it is important to first acquire data on current 

feeding practices and nutrient adequacy of infants’ diets. It is important to understand the 

nutritional value of puréed foods, as BLW does not usually include these puréed foods. 

Acquiring data on this topic would highlight serious nutritional implications that moving 

away from traditional puréed foods might have. 
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3! Objective Statement 
 

Aim 
 
 

The aim of the study was to determine the nutritional role of puréed foods in the diets 

of 7 month old infants in Dunedin. 

 
 

Objectives 
 
 

1.! Determine the contribution of all puréed foods (and subgroups: “Commercial 

infant cereal”, “Other puréed commercial infant products”, and “Other puréed 

foods”) to the nutrient intake of infants (energy, protein, fat, carbohydrate, dietary 

fibre, iron, zinc, vitamin C) (as kJ/g/mg, and % of total). 

2.! Determine the contribution of puréed foods to the food group intake of infants 

(as kJ and percentage of total energy intake). 

3.! Identify the most commonly consumed puréed foods in this age group and 

compare these to the Ministry of Health guidelines for this age. 
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4! Methods 
 

4.1! Study Design 
 

The current study is a cross-sectional analysis of data from a large randomised controlled 

study called the Baby-Led Introduction to SolidS (BLISS) study that is based in Dunedin, 

New Zealand (n=206). The BLISS study is a 2-arm randomised controlled trial in which 

participants are randomised into: the BLISS Intervention group, where they are given 

BLISS advice for the introduction of solid foods (see below); or the Control group, who 

receive standard advice. Both groups receive the standard “Well Child Tamariki Ora” 

advice, available to all New Zealand families (Ministry of Health, 2015). The BLISS 

intervention advice is modified from the original Baby-Led Weaning (BLW) approach 

described by Rapley and Murkett (2008). For example, BLISS recommends that solids 

are not introduced until 6 months of age (180 days), rather than when the parent considers 

the infant is ready, and parents are advised to offer a high energy and an iron-rich food 

at every meal. The BLISS study has been described in full elsewhere (Daniels et al., 

2015). 

 

In this thesis, the candidate looked at the role of puréed foods in the diets of Dunedin 

infants at 7 months of age in the Control group of the BLISS study. The candidate focused 

on data from previously collected questionnaires, administered at baseline (pregnancy) 

to 12 months of age, and the 3-day weighed-diet record (3-d WDR) collected at 7 months. 

The study was approved by the Lower South Regional Ethics Committee 

(LRS/11/09/037). Written informed consent was obtained from all adult participants. 
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4.2! Participants 
 

Invitations to participate in the BLISS study were sent to all pregnant women who were 

registered to give birth at the Queen Mary Maternity Unit at Dunedin Public Hospital 

(97% of Dunedin births). By 34 weeks of age, the women were then called (unless they 

requested not to be) and given the opportunity to participate. Eligibility criteria were: 

living within the greater Dunedin area, not expecting to shift outside of the greater 

Dunedin area within two years, being able to communicate in English or Te Reo Māori, 

and being booked into Queen Mary Maternity Unit before 34 weeks gestation. 

Participants were excluded if their infant was born before 37 weeks gestation, or had a 

congenital abnormality that could affect feeding or growth. The mothers were then 

randomised into one of the two groups, stratified by parity, and education, to ensure that 

these variables did not skew results. 206 participants were recruited into the BLISS study 

(101 controls, and 105 in the intervention group). 

 
 

4.3! Data Collection 
 

Since 2013, research staff and postgraduate students have collected questionnaires and 

diet records from the mothers, both in person and by phone. A baseline questionnaire 

was administered when the mother was approximately 30 weeks pregnant, collecting 

information on demographics for both parents, and intended feeding practices for the 

infant. A Breastfeeding and Solids questionnaire was administered when their infant was 

2, 4, 6, 7, 8, 9, 12 and 24 months of age. In the current study, the Candidate focused on 

questionnaire data from the baseline questionnaire (Appendix C), and from the 

Breastfeeding and Solids questionnaire administered at 2, 4, 6 and 7 months (Appendix 

D). 
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The 3-d WDR collected at 7 months of age was analysed in the current study. The primary 

caregiver was asked to complete 3 days of WDR for the infant on 3 randomly assigned 

days: one weekend day and two weekdays. Four resources were provided to complete 

the 3-d WDRs: the ‘At home’ WDR, the ‘Away from home’ WDR, the ‘Early childhood 

education food record’, and a laminated example sheet for the fridge (Appendix E, F, 

G, H). The participants recorded the weight of food offered to infants, and any amounts 

left over. Any recipes were recorded in the 3-d WDRs, with the estimated amount of the 

recipe offered to the infant. 

 
 

4.4! Data analysis 
 

Previous research staff uploaded data from the Baseline questionnaire, and Breastfeeding 

and Solids Questionnaire onto the BLISS database. This information was used for 

demographics, and to determine exclusive breastfeeding duration and time of 

introduction of solid foods. 

 

The WDR data were entered into Kai-culator (Kai-culator assessment software version 

1.12s. 2015 Department of Human Nutrition, University of Otago, NZ, which uses the 

New Zealand Food composition database, FOODFiles 2010) by BLISS research staff 

who also entered newly developed recipes as required. Breast milk volumes were 

calculated as estimates for infants aged 7 months (750ml divided by frequency of milk 

feeds per day). Where an infant received non-human milk, the total volume of these 

was subtracted from the estimated total breast milk volume (e.g., 750ml - total non-

human milk = breast milk volume). These estimates were based on previous research 

(Dewey et al., 1991).   

 



23 !

The calculations were double checked by the Candidate for accuracy using the WDR 

calculation sheets (n=136 WDRs) (Appendix I). Any calculation errors were corrected 

and updated in Kai-culator.  

 

The Candidate categorised puréed foods into 3 subgroups: 

 
•! Commercial infant cereal – Stage 1 (Age 4-6 months), offered as a purée (in liquid 

form or in fruit/vegetables), but not when it was used in a powder in a recipe of a 

different texture (e.g., biscotti). 

•! Other puréed commercial infant products - Stage 1 (Age 4-6 months). 
 

•! Other puréed food – all other non-commercial puréed food defined as a puréed texture 

by the parent or defined as puréed texture by the BLISS codebook protocol 

(Appendix J). 

 
 

The remaining foods were categorised as: 
 
 

•! Non-puréed commercial infant foods - any commercial food marketed for infants 

from Stage 2: 6months+ up to 2 years of age. This could include commercial infant 

cereals as well, such as “Baby Muesli (Stage 2)”. 

•! Non-puréed other foods – all other foods not yet categorised. 
 
 

The following value was also calculated: 
 
 

•! Total foods – all foods consumed in this study. 
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Using the “Food groups system” function of Kai-culator, the Candidate assigned each 

food that was consumed to a specific food group in one of 19 food groups, and a subgroup 

(Table 4.1). The food group system was modified by the Candidate from one developed 

by a previous MDiet student, for the Eating Assessment in Toddlers (EAT) study 

(Clouston, 2014), to suit looking at puréed foods rather than just commercial infant foods. 
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Where a food or recipe could belong to one or more food groups, a prioritisation list 

(Figure 4.1) was used to determine which food group to assign it to (e.g., Heinz-Watties 

Organic Chicken and Kumara mash was assigned to “03.31: Commercial ready-to-eat 

non-red meat”). 

 
 

Figure 4.1 Prioritisation list to determine a food group 
 
 

 

Meat-red 

Meat-other 

Cereal (iron fortified) 

Dairy 

Fruit 

Vegetables 

Cereal (non-iron fortified) 
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  Table 4.1 Nineteen food groups and sub-groups used to assign foods in Kai-culator  

Food group Sub-group 
02.00 Bread, pasta, rice and 
low sugar cereal 

02.15 White bread, buns (not iced), crumpets 
02.16 Wholemeal or wholegrain bread, buns 

! 02.18 Rice cakes, rice wheels, crisp breads 
! 02.19 "Weet-Bix" "Fruity Bix" etc. 
! 02.20 Porridge (not instant sachets) 
! 02.21 Cornflakes, rice bubbles 
! 02.22 Other breakfast cereals (less than 15g of sugar per 100g) 
! 02.24 Rice 
! 02.26 Canned Spaghetti 
! 02.27 Other Pasta 
! 02.84 Fruit bread, currant buns 
! 02.85 Baby cereals iron fortified 
! 02.86 Baby cereals not iron fortified 
! 02.88 Baby rusks 
! 02.89 Commercial ready-to-eat fruit and cereal 
! 02.92 Baby food pasta or rice based savoury meals 
! 02.93 Baby food rice and other cereal based desserts 

03.00 Other Meat 03.29 Other chicken 
! 03.30 Other fish 
! 03.31 Commercial ready-to-eat non-red meat (e.g. chicken, fish, 

pork) 

04.00 Processed meat 04.28 Chicken nuggets or shapes, fish fingers or shapers, 
battered or crumbed fish 

! 04.31 Sausages, saveloys, hot dogs (including vegetarian) 
! 04.32 Ham, bacon, luncheon 
! 04.33 Meat pies and sausage rolls 

05.00 Eggs and beans 05.36 Eggs 
! 05.37 Canned beans and lentils 
! 05.38 Hummus 

06.00 Vegetables 06.40 Potato and kumara (boiled, baked, microwaved, mashed) 
! 06.42 Frozen mixed vegetables 
! 06.43 Carrot 
! 06.44 Pumpkin 
! 06.45 Green peas 
! 06.46 Sweet corn 
! 06.47 Broccoli and cauliflower 
! 06.48 Green leafy vegetables (silver beet, cabbage etc.) 
! 06.49 Salad greens (e.g. lettuce cucumber) 



27 !

  Table 4.1 cont. Nineteen food groups and sub-groups used to assign foods in Kai-culator  

Food Group Sub-group 
! 06.50 Raw tomato 
! 06.51 Cooked tomato (pasta sauces, canned tomato) 
! 06.52 Other vegetables 
! 06.53 Commercial ready-to-eat vegetables 

07.00 Fruit 07.54 Canned fruit 
! 07.55 Bananas 
! 07.56 Apples 
! 07.57 Pears 
! 07.58 Oranges and mandarins 
! 07.59 Kiwifruit 
! 07.60 Grapes 
! 07.61 Berries (fresh or frozen) 
! 07.62 Dried fruit 
! 07.63 Avocado 
! 07.64 Other fruit 
! 07.65 Commercial ready-to-eat fruit 

08.00 Milk and milk products 08.65 Low-fat cow’s milk (green, light blue or yellow top) as a 
drink 

! 08.66 Low-fat cow’s milk (green, light blue or yellow top) on 
cereal or other foods (excluding custards or sauces) 

! 08.67 Cow’s milk (blue or silver top) as a drink 
! 08.68 Cow’s milk (blue or silver top) on cereal or other food 

(excluding custards or sauces) 

! 08.72 Other milk as a drink 
! 08.73 Cheese (including recipes) 
! 08.74 Yoghurt, dairy food 
! 08.75 Custard and other milk puddings 
! 08.77 White sauce 
! 08.78 Commercial ready-to-eat fruit and dairy 
! 08.79 Commercial ready to eat dairy other 
! 08.80 Baby food custard and other milk based dishes 

09.00 Breast milk 09.71 Breast milk 

10.00 Infant formula 10.10 <6month formula (stage 1) 
! 10.11 Follow on formula (stage 2) 
! 10.12 Toddler formula 
! 10.13 Specialised infant formula (soy, goat, lactose free) 

11.00 Fat Spreads 11.78 Butter 
! 11.79 Margarine 
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Table 4.1 cont. Nineteen food groups and sub-groups used to assign foods in Kai-culator 
 

Food Group 
 

Sub-group 
12.00 Cakes, biscuits, 
puddings, confectionary, 
sweet snacks, sweet cereals 

12.22 Other breakfast cereals (more than 15g of sugar per 100g) 
12.76 Ice cream 
12.80 Coated biscuits (chocolate, yoghurt, icing) 

! 12.81 Biscuits other 
! 12.82 Cakes, muffins, scones, slices 
! 12.83 Croissants, sweet buns, iced bus, pastries 
! 12.85 Puddings not yet described 
! 12.86 Chocolate, lollies 
! 12.88 Muesli, nut, cereal or puffed rice bars 
! 12.89 Fruit leather, fruit strings, fruit roll-ups 
! 12.90 Commercial baby biscuits 
! 12.91 Commercial baby muesli bars 

13.00 Sweet drinks 13.91 Fruit drinks, Ribena, cordial sachets 
! 13.92 Fizzy drinks (lemonade, coke) 

14.00 Hot chips, roast potato 
and kumara 

14.41 Hot chips, potato shapes, roast potato or kumara 

15.00 Savoury snacks 15.17 Crackers (wheat, rice or corn-based) 
! 15.25 Instant noodles 
! 15.87 Crisps, corn chips, corn snacks (e.g. "Cheezels") 

16.00 Nutritive drinks 16.90 Fruit juice ("Fresh Up", "Just Juice", freshly squeezed) 
! 16.93 Flavoured milk ("Milo", "Nesquik", drinking chocolate, 

"Up & Go") 
! 16.94 Junior juices 

 
17.00 Red Meat 

 
17.10 

 
Mince and patties 

! 17.11 Other meat (beef, lamb, pork, mutton) 
! 17.12 Commercial meat based meals 
! 17.13 Commercial ready-to-eat red meat 

18.00 Other spreads 18.10 Vegemite, marmite, peanut butter 
! 18.11 Jam, Honey, Other 

 
30.00 Foods not applicable to 
groups 

 
30.00 

!

40.00 Water 40.00 !

99.99 Zero frequency foods 99.99 !



29 !

All nutrient analysis was performed using Kai-culator. The three types of puréed food: 

“Commercial infant cereal (Stage 1)”, “Other puréed commercial infant products (Stage 

1)”, and “Other puréed food”, were each analysed for contribution to nutrient intake. 

“Non-puréed commercial infant foods”, “Non-puréed other foods” and “Total food” were 

also analysed for nutrient contribution, so that the whole diet could be described. The 

nutrients analysed were: energy, protein, fat, carbohydrate, dietary fibre, iron, zinc and 

vitamin C. The nutrients were calculated as an amount (e.g. grams or mg), and as a 

percentage of total intake (e.g., % of carbohydrate intake). 

 

The contribution of different food groups to energy intake was determined by performing 

a nutrient analysis for each of the 18 main food groups. (Food groups “40.00: Water”, 

and “99.99: Foods not consumed in this study”, were not analysed). 

 

The puréed foods most commonly consumed by the infants were determined by 

compiling a list of all puréed foods, and doing a ‘count’ in Stata of the frequency of the 

puréed foods in the list, and then the number of consumers. This was to distinguish an 

infant who consumed 20 portions of puréed carrot over the three days, from 20 infants 

who consumed puréed carrots once each, for example. Recipes were separated into the 

major ingredients. For example a “Vegetable mix” that was made up of carrot and 

spinach was separated into both carrot and spinach. 
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4.5! Statistical analysis 
 

Microsoft Excel (Microsoft Corporation, Santa Rosa California, 2013) was used to sort 

demographic data for the sample, and to calculate means and standard deviations for the 

data. All other statistical analyses were conducted by a biostatistician (Dr Jill Haszard) 

using Stata version 13.1 (Stata Corporation, Texas), including ‘counts’ and average 

nutrient intakes. These were complex as individual foods had to be categorized as 

puréed or not, so the analyses had to be carried out in Stata. Arithmetic means and 

standard deviations were reported. 
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5! Results 
 

5.1! Participant characteristics 
 

The participant characteristics are presented in Table 5.1. Of the 101 participants in the 

BLISS study who were controls, 77 provided at least 1 day of WDR at 7 months (n=11 

withdrew from the study by 12 months; n=1 had only one measure taken; a further n=12 

did not complete a WDR). Therefore, demographic data could be reported for n=89, and 

dietary data for n=77. The average age of the mother when their infant was born was 31.7 

years, with slightly more male infants than female in this analysis (46% female and 54% 

male). The sample was more likely to be educated at tertiary level than the general Otago 

population (55% c.f. 20% Otago population 2013) (Statistics New Zealand, 2013). In 

terms of maternal ethnicity, the sample was more likely to be European than the New 

Zealand population (87% c.f. 75%), and substantially less likely to be Māori (1% c.f. 

16%). However, the distribution of ethnicities was more similar to that of the Otago 

population, where 89% are European and 8% are Māori (Statistics New Zealand, 2013). 

Most participants were multiparous (58%). Almost half of the participants (46.1%) were 

in deciles 4-7 for the NZ Deprivation Index (40% would be expected); with 29.3% having 

the least deprived score of 1-3 (30% would be expected), and 24.7% having the most 

deprived score of 8-10 (30% would be expected) (Atkinson et al., 2014). 

 

The average age for introducing solids was 22.4 weeks of age (5 months), with only 

16.9% of participants delaying the introduction of solids to their infant until 6 months. 

Approximately 1 in 10 (11.2%) were following a Baby-Led Weaning approach to infant 

feeding at 7 months of age, defined here as an infant feeding themselves all their food at 

7 months. 
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Table 5.1 Participant characteristics (n=89) 
 

Characteristics n (%) Mean (SD) 

Maternal age at child's birth (years) ! 31.7 (5.9) 

<20 4 (4.5) !

20-29 27 (30.3) !

30-39 53 (59.6) !

40-49 5 (5.6) !

Infant sex ! !

Female 41 (46.1) !

Male 48 (53.9) !

Maternal education ! !

School only (up to Year 131) 27 (30.3) !

Post-secondary (not including University) 13 (14.6) !

University 49 (55.1) !

Maternal ethnicity ! !

NZ European/Other 77 (86.5) !

Māori 6 (1.0) !

Pacific Island 2 (2.2) !

Asian 4 (4.5) !

Parity ! !

Primiparous 37 (41.6) !

Multiparous 52 (58.4) !

New Zealand Deprivation Index 20132 ! !

1-3 (Least deprived) 26 (29.3) !

4-7 41 (46.1) !

8-10 (Most deprived) 22 (24.7) !

Following BLW at 7 months of age3 10 (11.2) !

Duration of exclusive breastfeeding (wk) ! 13.7 (10.36) 

Exclusive breastfeeding to 6 months of age (180 days;26wk) 11 (12.4) !

Age introduced to solids (wk) ! 22.4 (3.3) 

Solids introduced at 6 months (180 days;26wk) 15 (16.9) !
1 Approximately 17-18 years old ! !
2  NZDep2013 Index of Deprivation: assigns household area to a decile of 1 (least deprived) to 10 
(most deprived) 
3 Defined here as baby feeding themselves all their food at 7 months of age 
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5.2! Nutrient intake from puréed foods (Objective 1) 
 

The contribution of puréed foods, and all foods, to infant nutrient intakes is listed in 

Table 5.2. 

 

The average total energy intake for the infants was 2850kJ. Overall, puréed foods 

contributed only 118kJ (4%) to total energy intake, with the majority of energy from 

puréed foods coming from “Other puréed food”. Similarly, puréed foods only contributed 

5% to total protein intake, and 1.4% to total fat intake. The majority of protein and fat 

contributed by puréed foods was from “Other puréed foods”. 

 

Puréed foods made a larger contribution to carbohydrate, dietary fibre, iron and vitamin 

C intakes. Puréed food made a substantial contribution to total dietary fibre (28%), with 

13% of total dietary fibre intake from “Other puréed commercial infant products” and 

15% from “Other puréed foods”. In terms of iron, puréed foods contributed 10% to 

infants’ total intake. Similarly, 11% of infants’ total vitamin C intake came from puréed 

foods. 

 

In terms of macronutrient distribution, on average 9% of the total energy from the diet 

came from protein, 44% from fat, and 47% was from carbohydrates. 
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Table 5.2 Contribution of puréed foods to infants' nutrient intake1 

 
 
! Energy ! Protein Fat 

Type of food kJ % of total ! g % of total ! g % of total 

All puréed food 118 (162) 4.1 (5.4) ! 1.0 (2.4) 4.8 (8.5) ! 0.5 (1.1) 1.4 (3.1) 

Commercial infant cereal (Stage 1)2 11 (33) 0.4 (1.1) ! 0.1 (0.2) 0.2 (0.8) ! 0.03 (0.1) 0.1 (0.3) 

Other puréed commercial infant products (Stage 1)2 42 (72) 1.4 (2.5) ! 0.2 (0.3) 0.9 (1.7) ! 0.1 (0.1) 0.2 (0.5) 

Other puréed food3 65 (122) 2.2 (4.1) 
!

0.8 (2.3) 3.7 (8.0) 
!

0.4 (1.0) 1.1 (2.9) 

Non- puréed commercial infant foods4 130 (171) 4.2 (5.0) 
!

1.1 (1.6) 5.9 (7.7) 
!

0.6 (1.0) 1.9 (2.8) 

Non- puréed other foods 2601 (500) 91.7 (7.5) ! 15.0 (5.1) 89.3 (11.3) ! 32.1 (5.7) 96.7 (4.3) 

Total foods 2850 (556) ! ! 17.0 (6.3) ! ! 32.2 (5.8) !

1Mean daily intake (SD), unless stated otherwise ! ! ! ! ! ! ! !
2Marketed for Stage 1: 4-6months of age ! ! ! ! ! ! ! !
3All other puréed foods consumed 
4 Marketed for all other ages, up to 2 years of age 

! ! ! ! ! ! ! !



35 !

 
 
 
 
 
 

TABLE 5.2 cont. Contribution of puréed foods to infants' nutrient intake1 

! Carbohydrate Dietary Fibre (Prosky)* Iron 

Type of food g % of total ! g % of total ! mg % of total 

All puréed food 5.0 (6.0) 6.1 (7.9) ! 1.0 (1.2) 28.3 (30.9) ! 0.4 (0.1) 9.9 (15.1) 

Commercial infant cereal (Stage 1)2 0.6 (1.6) 0.7 (2.0) ! 0.01 (0.05) 0.9 (3.5) ! 0.1 (0.4) 3.0 (8.9) 

Other puréed commercial infant products (Stage 1)2 2.2 (3.9) 2.6 (4.5) ! 0.4 (0.7) 12.7 (22.1) ! 0.1 (0.1) 2.0 (4.1) 

Other puréed food3 2.3 (4.6) 2.8 (5.6) ! 0.5 (0.9) 14.8 (23.7) ! 0.2 (0.3) 4.8 (10.9) 

Non- puréed commercial infant foods4 5.4 (6.8) 6.1 (7.0) ! 0.7 (0.9) 19.1 (22.7) ! 0.5 (0.8) 14.3 (19.3) 

Non- puréed other foods 69.2 (17.3) 87.8 (10.5) ! 1.9 (2.2) 52.6 (35.1) ! 3.5 (3.6) 75.8 (23.3) 

Total foods 79.5 (19.8) ! ! 3.5 (2.7) ! ! 4.4 (3.8) !

1Mean daily intake (SD), unless stated otherwise ! ! ! ! ! ! ! !
2Marketed for Stage 1: 4-6months of age ! ! ! ! ! ! ! !
3All other puréed foods consumed 
4 Marketed for all other ages, up to 2 years of age 

! ! ! ! ! ! ! !

*Dietary fibre was calculated by using the traditional Prosky method (Prosky, 1987). 
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TABLE 5.2 cont. Contribution of puréed foods to infants' nutrient intake1 

! Zinc ! Vitamin C 

Type of food mg % of total ! mg % of total 

All puréed food 0.18 (0.41) 3.9 (6.6) ! 7.9 (11.3) 10.6 (14.0) 

Commercial infant cereal (Stage 1)2 0.01 (0.01) 0.3 (0.9) ! 0.3 (1.5) 0.3 (1.5) 

Other puréed commercial infant products (Stage 1)2 0.04 (0.07) 0.9 (1.7) ! 5.6 (10.1) 7.2 (12.3) 

Other puréed food3 0.13 (0.37) 2.6 (5.8) ! 2.0 (3.9) 3.1 (6.0) 

Non- puréed commercial infant foods4 0.21 (0.30) 5.2 (7.3) ! 6.5 (10.1) 9.1 (12.9) 

Non- puréed other foods 3.53 (1.40) 91.0 (9.7) ! 49.7 (24.1) 80.3 (18.4) 

Total foods 3.92 (1.56) ! ! 64.1 (29.1) !

1Mean daily intake (SD), unless stated otherwise ! ! ! ! !
2Marketed for Stage 1: 4-6months of age ! ! ! ! !
3All other puréed foods consumed ! ! ! ! !
4 Marketed for all other ages, up to 2 years of age ! ! ! ! !
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5.3! Contribution of puréed foods to food groups (Objective 2) 
 

Table 5.3 shows the contribution of the three different types of puréed food, and non- 

puréed foods, to each food group (by energy intake). 

 

“Commercial infant cereal” contributed to the food group: “Bread, pasta, rice and low 

sugar cereals” only. On average, “Commercial infant cereal” contributed 11kJ to “Bread, 

pasta, rice and low sugar cereals”, which on average was 12% of the total energy from 

this food group. “Other puréed commercial infant foods” contributed the most energy to 

“Fruit” (26kJ) and “Vegetables” (13kJ), which was on average, 15% of the energy from 

each of these food groups. “Other puréed foods” contributed the most energy to 

“Vegetables” (19kJ), and “Fruit” (16kJ), followed by “Red Meat” (15kJ). 

 

“Non-puréed commercial infant foods” contributed to a wider range of food groups, with 

the largest contributions to the food groups: “Red Meat” (60kJ), and “Bread, pasta, rice 

and low sugar cereals” (51kJ). “Non-puréed commercial infant foods” contributed 34% 

of the energy in the “Bread, pasta, rice and low sugar cereals” group. 

 

From the total diet, the food groups “Breast milk” and “Infant formula” made the largest 

contribution to total energy intake (54% and 24% respectively); followed by “Fruit” 

(6%), and “Bread, pasta, rice and low sugar cereals” (5%). 
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Table 5.3 Energy contribution of different types of puréed foods to food group intake 

 
 
 
 

11 (12)3 3 (1) 6 (2.4) 51 (34) 82 (41) 153 (5) 
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!  
Commercial infant 

Other puréed 
commercial infant 

 
Other puréed 

Non- puréed 
commercial infant 

 
Non- puréed 

!

Food groups cereal1 products 1 foods foods 2 other foods Total Foods4 

02.00 Bread, pasta, rice and low sugar 
cereal ! ! ! ! ! !
05.00 Eggs and beans - 0 2 (1.3) - 7 (16) 8 (0.3) 

06.00 Vegetables - 13 (15) 19 (17.3) 7 (10) 41 (48) 80 (3) 

07.00 Fruit - 26 (15) 16 (11.3) 10 (4) 120 (63) 172 (6) 

08.00 Milk and milk products - 0 0.3 (0.7) 24 (14) 64 (41) 89 (3) 

09.00 Breast milk - - - - 1479 (75) 1479 (54) 
10.00 Infant formula - - - - 699 (51) 699 (24) 

16.00 Nutritive drinks - 0 0 0 0.5 (4) 0.5 (2.3) 

17.00 Red Meat - 0 15 (4.2) 60 (31) 25 (17) 72 (0.2) 

03.00 Other Meat - 0 5 (4.4) 32 (11) 41 (24) 30 (1) 

04.00 Processed meat - 0 0 0 5 (10) 5 (0.1) 

11.00 Fat Spreads - 0 0 0 5 (23) 5 (0.2) 
12.00 Cakes, biscuits, puddings, 0 0 0 28 (23) 28 (0.8) 
confectionary, sweet snacks, sweet cereals ! ! ! ! ! !
13.00 Sweet drinks - 0 0 0 0 0 

14.00 Hot chips, roast potato and kumara - 0 0 0 4 (13) 5 (0.2) 

15.00 Savoury snacks - 0 0 0 10 (26) 10 (0.3) 

18.00 Other spreads - 0 0 0 3 (34) 3 (0.1) 

30.00 Foods not applicable to groups - 0 0 0 2 (8) 2 (0.1) 
1Marketed for Stage 1: 4-6months of age ! ! ! ! ! !
2Marketed for all other ages, up to 2 years of age ! ! ! ! ! !
3Reported as mean kJ (% of energy from food group) ! ! ! ! ! !
4Total foods reported as mean kJ (% of total energy) ! ! ! ! ! !
!
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5.4! Commonly consumed puréed foods (Objective 3) 
 

Table 5.4 shows the most commonly consumed puréed foods. 
 
 

The most commonly consumed puréed food was apples (26 times over the 3 days), and 

combined iron-fortified infant cereals (77 times over the 3 days), followed by a variety 

of vegetables and fruits. Apples (n=16) and Heinz-Watties baby muesli (finely ground) 

(n=13) were the two most commonly consumed foods in terms of number of infants. 

Most foods were consumed numerous times by the same consumer (the difference 

between ‘frequency’ and ‘n of consumers’). 

 
 

Table 5.4 Most commonly consumed puréed foods 
 

Puréed food Frequency1 n of consumers2 

Apples 26 16 
Heinz-Watties Baby muesli (finely ground) (Stage 1) 24 13 
Potatoes 19 8 
Carrot 17 11 
Farex Baby rice cereal (Stage 1) 16 9 
Farex Muesli with pear and banana (Stage 1) 15 8 
Heinz-Watties Baby rice cereal (Stage 1) 15 10 
Pumpkin 13 9 
Kumara 13 9 
Farex Original multigrain cereal (Stage 1) 7 5 
Mince 7 5 
Apricots 7 5 
Pears 6 6 
Peaches 6 6 
1Frequency of puréed foods that were consumed in total by the infants 
2 Number of infants who consumed puréed food 

!
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6! Discussion 
 

6.1! Key findings 
 

The current study is the first to analyse the contribution of puréed foods to the nutrient 

intake of New Zealand infants. Puréed foods only contributed 4% of the total energy in 

the infants’ diets. However, these foods contributed a considerable proportion of their 

dietary fibre intake, and also contributed iron, and vitamin C. Puréed foods mainly 

contributed to intakes from the “Fruit”, “Vegetables”, and “Bread, pasta, rice and low 

sugar cereal” food groups. “Other puréed foods” contributed to a wider range of food 

groups than commercial puréed infant foods. Overall, the most commonly consumed 

puréed foods were fruit, vegetables, and iron-fortified infant cereals. 

 
 

6.2! Contribution of puréed foods to nutrient intake 
 

It is difficult to comment on how these results compare to other studies, as few studies in 

New Zealand have investigated infants’ diets. In addition, no other studies have yet 

looked at the specific contribution of puréed foods to infant nutrient intakes. 

 

The findings suggest that, overall, puréed foods make a very small contribution to 

infants’ diets at this age, especially in terms of energy, protein and fat. The Ministry of 

Health (MoH) recommends that infants should be transitioning from puréed foods to 

some mashed foods at 7 months of age, taking into consideration their development and 

skills (Ministry of Health, 2012). One would therefore expect the contribution from 

puréed foods to energy intake to be higher than 4% at this age. However, the average age 

for introducing solids in this sample was 22.4 weeks (5 months), with only 17% of 

parents following the WHO recommendation to introduce solids at 6 months of age (180 
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days). Thus infants in this sample have probably transitioned to something other than a 

puréed texture by 7 months of age. Similarly, Cameron et al. (2015) found the median 

age when complementary foods were introduced was 22 weeks of age in their sample of 

Dunedin infants, with half of the infants receiving foods before 5 months of age. Heath 

et al. (2002) found nearly half of infants were introduced to solids before 4 months of 

age in their sample of Caucasian infants in Dunedin, though this was prior to the change 

in recommendations to 6 months of age. In the current study, the implications of the early 

introduction of solids are not known, other than the likelihood of transitioning past a diet 

of predominately puréed foods earlier than 7 months of age. 

 

Puréed foods appeared to be rich in dietary fibre, iron and vitamin C. This suggests that 

although puréed foods overall may be less energy-dense than non-puréed foods, puréed 

foods seem to maintain nutrient quality and are relatively rich in these specific 

nutrients. This is interesting as one might expect a decrease in nutrient contribution if 

the food is watered down to make it into a purée. Therefore, not offering these puréed 

foods to an infant, for instance if they are following BLW, may have a negative impact 

on the intake of nutrients, in particular dietary fibre, iron and vitamin C. Suitable 

nutrient-rich alternatives would need to be provided, such as: cooked or naturally soft 

fruit and vegetables that were mashed or offered as hand-held pieces (for dietary fibre 

and vitamin C); high-iron animal products, or vegetarian alternatives, such as meatballs, 

or lentil patties; or iron-fortified cereals. 

 

The puréed food subgroup that made the greatest contribution to the majority of nutrients 

was: “Other puréed foods”. This suggests that parents are offering more homemade 

puréed foods at this age, rather than commercial puréed infant foods; or that homemade 

foods are more nutrient-rich. It is interesting in this sample that commercial puréed infant 



42 !

foods only made up 2% of energy intake. Clouston (2014) found that the average energy 

contribution from commercial infant products for toddlers at 12 months of age was very 

low (68kJ), despite 60% of sample consuming them to some extent. It is not uncommon 

for commercial infant products to contribute low amounts of energy to toddlers’ diets 

(Commonwealth Scientific Industrial Research Organisation et al., 2007; Sharma et al., 

2013; Department of Health & Food Standards Agency, 2011). Soh et al. (2002) found 

that commercial infant foods contributed 0% to iron in toddlers’ diets; though in that 

study the number consuming them was low. The current study in younger infants found 

that commercial puréed infant products (stage 1) contributed 5% to iron intake. 

 
 

6.3! Contribution of puréed foods to food groups 
 

Puréed foods contributed mainly to the food groups: “Fruits”, “Vegetables”, “Bread, 

pasta, rice and low sugar cereal”, and “Red Meat”. This is reflected in puréed foods 

contributing a substantial amount to total dietary fibre, and a useful amount to iron and 

vitamin C intake. “Other puréed foods” contributed to a greater variety of food groups, 

including “Eggs and beans”, “Other Meat” (e.g., chicken), and “Milk and milk products”. 

This suggests that homemade puréed foods contribute more variety to the diet compared 

to commercial puréed foods at 7 months of age. 

 

In the large-scale Feeding Infants and Toddlers Study in the USA (Fox et al., 2004), 

commercial infant foods were the leading source of fruit and vegetables for infants aged 

7-8 months (68% and 55% of infants consumed at least one serving of commercial fruit 

and vegetables infant products per day, respectively). In the current study, “Other puréed 

commercial infant products (Stage 1)” contributed 15% to the infants’ fruit intake, and 

15% to vegetable intake, in terms of energy contribution. “Other puréed commercial 

infant  products  (Stage  1)”  contributed  the  most  to  vitamin  C  from  puréed  foods. 
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Therefore, it could be said that commercial puréed infant foods are important sources for 

fruit and vegetable consumption, and hence vitamin C intake. 

 

Puréed foods contributed a substantial 28% to infants’ dietary fibre intake. As puréed 

foods contributed to mostly fruit, vegetables, and breads and cereals, it is likely that this 

dietary fibre contribution came from these food groups. However, it is hard to determine 

the importance of this dietary fibre contribution, as there is no reference value set for 

dietary fibre intake at this age (National Health and Research Medical Council, Ministry 

of Health, 2006). Soh et al. (2002) in their study of South Island infants, found infants 

aged 6-12 months had a median dietary fibre intake of 6g/day. A Finnish study found 

infants aged 8 months had an average fibre intake of 3.4g/day for girls and 3.9g/day for 

boys (Ruottinen et al., 2010), which is a similar value to this study. There is some 

controversy over the recommended dietary fibre intake for young infants, as fibre may 

displace energy intake, though there is little evidence for this (Edwards & Parrett, 2003). 

Interestingly, a Finnish study found that a higher fibre intake was associated with higher 

energy intake, increased vitamin B intakes, and increased weight gain between 8-24 

months of age (Ruottinen et al., 2010). An American study found that children aged 2-3 

years old with a higher fibre intake had a more nutrient-dense diet, which is not surprising 

given that important sources of fibre were fruits, vegetables, and grains (Kranz et al., 

2005). If puréed foods were not offered to an infant, such as in BLW, it may necessary 

to offer more high-fibre fruits such as kiwifruit or bananas, vegetables, or cereals so that 

infants are not missing out on this important fibre contribution. 
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6.4! Most commonly consumed puréed foods 
 

Studies in Dunedin (Simons, 1999), Australia (McAndrew et al., 2012), and the United 

Kingdom (Newby & Davies, 2014) found that cereals, puréed fruits and puréed 

vegetables were the most common first foods offered to infants. Similarly, the most 

common puréed foods in this sample were fruits, vegetables, and iron-fortified infant 

cereals; however, these are not directly comparable to the previous studies as they are 

not strictly their “first foods”, but rather puréed foods offered at 7 months. The MoH 

recommends that at around 7 months of age, infants should be offered iron-fortified 

cereals, puréed or mashed meat or vegetarian alternatives, puréed or mashed fruit and 

vegetables, and age-appropriate commercial food. These foods should be particularly 

rich in iron and zinc to build up body stores (Ministry of Health, 2012; World Health 

Organisation, 2009). In this sample, puréed foods contributed an important proportion of 

dietary fibre, vitamin C, and iron intakes, reflective of the most common puréed foods 

consumed. However, non-puréed foods still contributed a higher proportion to their 

micronutrient intake, on average. Therefore, it is likely that iron and zinc-rich foods, such 

as meat, are being offered as other textures, such as mashed, lumpy or as finger foods at 

this age. 

 

Soh et al. (2002) found 15% of infants aged 6-12 months were at risk of inadequate iron 

intakes. Heath et al. (2002) also found low iron intakes at 9 and 12 months of age. In the 

current study, iron-fortified cereals (stage 1), although being one of the most common 

puréed foods offered, only contributed to 3% of total iron intake. Homemade puréed 

foods contributed slightly more to overall iron intake (5%). Given the low iron intakes, 

overall it is important for parents to include a wider range of iron-rich foods at every 



45 !

meal at 7 months of age, including iron-fortified infant cereals (e.g. infant mueslis), 

hummus, puréed or mashed red meat, or legumes. 

 
 

6.5! Research strengths and limitations 
 

In terms of strengths, the current study had a good sample size of 77 infants who were 

included in the dietary analysis, and was the first study to analyse the role of puréed 

foods for infants in New Zealand. The sample demographics were reasonably 

representative of Otago, New Zealand, in terms of ethnicity. However, mothers were 

more educated than the Otago population, which may have impacted on their infant 

feeding style, although this association was not analysed. Some studies (Cameron et al., 

2013; Brown & Lee, 2011b) have found BLW approaches to be more common in more 

educated parents. Although the participants were in the control group, it is still possible 

that they did not follow the MoH recommendations for complementary feeding. It was 

found that 11% of this control group followed BLW at 7 months of age. However, 

defining BLW is difficult (Cameron et al., 2012; Brown & Lee, 2011a) and only one 

variable (infant feeding themselves all of their food at 7 months of age) was chosen to 

define BLW in this study. Ultimately, it would be necessary to have a representative 

sample of New Zealand families, in order to measure the extent to which puréed foods 

are offered. 

 

The current study used 3-day weighed diet records (3d-WDRs), which are the preferred 

method for measuring dietary intake (Australasian Child And Adolescent Obesity 

Research Network, 2015). Participants were asked to record on two weekdays, and one 

weekend day, to capture the infants’ usual intakes. However, there may still be some 

underreporting from the participants, due to the time and labour involved in this method.  
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For 7 month old infants, the MoH recommends that parents offer both puréed foods and 

mashed foods, and at around 8 months introduce soft finger foods. Due to time 

constraints, the current study determined the role of puréed foods only, which is only one 

part of an infant’s diet at this stage. Analysing mashed and other textures at this age 

would give a better description of the whole diet, and would determine the role of these 

other textured foods. 

 
 

6.6! Conclusion 
 

This study was the first to analyse the contribution of puréed foods to New Zealand 

infants’ diets. The findings suggest that puréed foods make a very small contribution to 

infants’ diets at 7 months of age, in terms of energy contribution. However, puréed foods 

do make a considerable contribution to dietary fibre, iron and vitamin C intakes. Those 

infants who are not offered puréed foods at this age, for instance if they are following 

Baby-Led Weaning, would have to replace these foods with nutrient-rich alternatives 

that they could feed themselves. Puréed foods mainly contributed to fruit, vegetables, 

and breads and cereals intakes, with homemade puréed foods contributing to a wider 

range of food groups, than commercial puréed infant foods. Further research is needed 

on the role of puréed foods, especially at the beginning of the complementary feeding 

period. These data will contribute to the wider BLISS study data, which will provide 

advice to parents and health professionals on the nutritional implications of baby-led 

approaches to infant feeding. 
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7! Application to practice 
 

A dietitian should “apply scientific knowledge about food and nutrition to individuals 

and groups in states of health and disease to promote optimal health outcomes within the 

social, economic, and cultural context of the New Zealand population” (New Zealand 

Dietitians Board, 2012). A dietitian must work within these different contexts and client 

values, while maintaining an evidence-based approach to their work. The current study 

is the first to look at the role of puréed foods in infants’ diets during the complementary 

feeding period. Therefore, the findings should not be used in isolation, as we need further 

research before we can make any conclusions for practice. Further studies need to be 

carried out in other centres around New Zealand, and with a more diverse sample, in 

order to generalise findings to the New Zealand population. In addition, it would be 

useful to determine the role of puréed foods in infants’ diets at an earlier age, for example 

5-6 months. It would be beneficial for future studies to analyse different textures of food 

offered at 7 to 12 months of age, such as mashed and lumpy foods, to get a greater 

understanding of current infant feeding practices. 

 

The current study provides a starting point for looking at the role of puréed foods in 

infants’ diets, and gives some indication of what 7-month old infants in Dunedin are 

typically consuming. It appears that at this age, puréed foods do not have a large 

nutritional role in the diet in terms of providing energy. A likely reason for this is that 

parents may be offering solid foods to an infant earlier than is recommended (i.e. before 

6 months of age). However puréed foods appear to be rich in some nutrients, such as 

dietary fibre, iron and vitamin C. In addition, the most commonly consumed puréed 

foods at 7 months of age were fruits, vegetables, and iron-fortified infant cereals. 
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Further research is required from these early findings, and it may be important for 

paediatric dietitian to advise those who are following a baby-led approach to offer foods 

that are rich in dietary fibre, vitamin C and iron, in place of these puréed foods that are 

not being consumed. It may be relatively simple to obtain adequate dietary fibre and 

vitamin C intake from fruits, vegetables and cereals in their whole form, however it may 

be more difficult to consume high-iron foods as whole foods, such as meat, unless these 

were puréed or mashed. 

 

Collectively with the larger BLISS study, the results of the current study may be useful 

for future MoH recommendations. The BLISS findings will determine whether it is 

appropriate to modify the current infant feeding guidelines to include aspects of a baby- 

led approach, if it is proved nutritionally adequate and safe. These evidence-based 

guidelines would be used by dietitians and health professionals in New Zealand in their 

practice, ultimately benefiting parents and infants. 
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Appendix A - Studies examining Baby-Led Weaning (BLW) vs traditional spoon-feeding methods among infants (6-12 months of age) 

 
Reference Participants Study design and methods Findings 

(Brown & Lee 
2011b) 

n=604 
Mothers/infant pairs 
6-12months of age 

Cross-sectional survey, 
Online Child Feeding Questionnaire, 
UK 
Defined BLW as: using both spoon feeding and 
purées ≤10% of the time. 

Mothers following BLW had significantly higher levels of education 
Mothers following BLW reported lower levels of restriction, pressure to 
eat, and monitoring compared to standard approach 
No association was seen between weaning style and infant weight 
However, mothers following BLW perceived their infant as larger 
weight in first 6 months of life. 

 

(Brown & Lee 
2011a) 

 

n=655 
Mothers/infant pairs 
6-12months of age 

 

Online questionnaire, UK 
 

Defined BLW as: using both spoon feeding and 
purées ≤10% of the time 

 

Mothers who used BLW method more likely to have higher education, 
higher occupation, be married and breastfeed 
BLW associated with later introduction of complementary foods, greater 
participation in meal times and exposure to family foods 
Anxiety about weaning lower in BLW mothers. 

 
 

(Rowan & Harris 
2012) 

 
 

n=10 
Mother/infant pairs 
Almost 6months of 
age 

 
From BLW forum 

 
 

Two cross-sectional studies, USA 
 

3-d diet diaries at baseline and 3 months later 
(post BLW implementation). 

 
 

No significant changes in the diets of families while using BLW during 
first 3 months of weaning, 
Parents offered children 57% of same foods they were consuming. 
Mothers offered infants their food on average 3.5 x per day 
(approximately 3 of which were at same time as parent eating) 
All were breastfeeding at 5-6 months of age. Most were breastfeeding at 
8-9 months of age. 

 
 
 
 
 

 



56 !

 
 
 
 

Reference Participants Study design and methods Findings 
(Cameron et al. 
2013) 

n=199 
Mothers/infant pairs 
6-12months of age 

Online survey, NZ 
 

BLW classified into 4 groups: 
Adherent BLW (infant mostly/entirely fed 
themselves at 6-7mo) 
Self-identified BLW (mothers reported 
following BLW at 6-7 mo but used spoon 
feeding ≥½ time) 
Parent-led feeding (mother hadn’t tried BLW) 
Unclassified (mother reported not following 
BLW at 6-7mo but infant mostly fed themselves 
at 6-7mo) 

8% following “adherent BLW” 
21% “self-identified BLW” 
70% “parent-led feeding” 
0% “unclassified” 

 
A higher proportion of the “adherent BLW” met the WHO 
recommendations, compared with “self-identified BLW” and “parent- 
led feeding” 
“Adherent BLW” more likely to have family foods and less likely to 
have commercially prepared baby foods. 

 
 

(Cameron et al. 
2012) 

 
 

n=31 Healthcare 
professionals 
n=20 Mothers who 
had used BLW 

 
 

Semi-structured interview using one of two 
tailored interview schedules 

 
NZ 

 
 

Healthcare professionals had limited direct experience with BLW 
Healthcare professionals’ main concerns were potential choking risk, 
iron deficiency and inadequate energy intake 
Mothers who used BLW reported no major concerns with BLW, 
considered it healthier, more convenient and less stressful way to 
introduce complementary foods. 
30% mothers reported at least one choking episode, most commonly 
from raw apple. 
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Reference Participants Study design and methods Findings 
(Wright et al. 
2011) 

n=609 
Family/infant pairs 
4-12 months of age 

Used data from Gateshead Millennium Study 
(GMS), UK 

 
Prospective postal questionnaires on first finger 
foods. 

56% infants reached out for food <6mo 
6% infants reached out for food >8mo 
40% infants had first finger food <6mo 
90% infant had first finger food <8mo 
For many, self-feeding was still not a routine part of their meals at 8mo 

 
BLW could be feasible for majority of infants, but could lead to 
problems for those that are relatively developmentally delayed 

 
 
 

(Townsend & 
Pitchford 2012) 

 
 
 

n= 155 
Parent/child pairs 
20-78months of age 

 
 
 

Food preference questionnaire, UK 
 

Defined BLW as: parent self-report of weaning 
style 

 
 
 

Significant difference in food preference for carbohydrates food 
category only - Compared to spoon-fed infants, BLW group liked 
carbohydrates more. 
Increased exposure to vegetables, protein, dairy foods and snacks was 
associated with increased liking. 
Weaning style was more influential than food exposure for preference 
ratings. 
Increased incidence of underweight in BLW group and obesity in 
spoon-fed group. 

  No differences in picky eating seen.  
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Appendix B - Mean daily nutrient intake for infants aged from 6 months a 
 
 
 

Authors Methodology Age Gender Energy (kJ) Carbohydrate (g) Protein (g) Fibre (g) Iron (mg) Calcium (mg) Vitamin C (mg) Zinc (mg) 
(Soh et al. 
2002) 

3-d WDR – 
South Island, NZ 

6-12 
mo 

Boys 3294 - 26 6 8.3 619 62 - 

! ! ! Girls 3133 - 23 6 8.6 642 63 - 

(Butte et al. 
2010) 

24hr recall. 
FITS (2008), 
USA 

6-11 
mo 

Both 3570 114 22.4 6 15.8 603 60 6.4 

 

(Heath et al. 
2002) 

 

Estimated 3-d 
diet record– 
Dunedin, NZ 

 

9 mo 

 

Both 

 

3248 

 

- 

 

- 

 

- 

 

7.0 

 

542 

 

52 

 

4.0 

 

(Ministry of 
Health 2001) 

 

4-d WDR, 
CNS pilot study, 
NZ 

 

12-36 
mo 

 

Boys 

 

4911 

 

156 

 

42 

 

10 

 

7 

 

570 

 

66 

 

7 

! ! !
Girls 5028 156 42 10 8 529 79 6 

aWhere possible, only subsets of studies of interest (<12 months of age) are reported ! ! ! ! ! !
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Authors 

 
Methodology 

 
Age 

 
Gender 

 
Energy (kJ) 

 
Carbohydrate (g) 

 
Protein (g) 

 
Fibre (g) 

 
Iron (mg) 

 
Calcium (mg) 

 
Vitamin C (mg) 

 
Zinc (mg) 

(Morgan et 
al. 2010) 

3-d WDR – 
Otago, NZ. RCT 
(placebo 
baseline data) 

12-20 
mo 

Both 4119 - - 8.1 - 844 - 5.4 

(Szymlek- 
Gay et al. 
2010) 

3-d WDR – 
South Island, NZ 

6-24 
mo 

Both 4152 - - - - - - - 

 
(Cheng et al. 
2012) 

 
3-d WDR – 
Germany 

 
10-36 
mo 

 
Both 

 
3900 

 
129.9 

 
29.7 

 
- 

 
5.1 

 
525 

 
56.2 

 
4.4 

 
(Lioret et al. 
2013) 

 
3x 24hr recall, 
InFANT study, 
Melbourne 

 
9 mo 

 
Both 

 
3454 

 
98.5 

 
29.0 

 
8.3 

 
8.7 

 
644 

 
102.0 

 
5.8 

 
(McLachlan 
et al. 2004) 

 
3-d WDR, 
South Island, NZ 

 
6-12 
mo 

 
Both 

 
3227 

 
- 

 
26 

 
- 

 
- 

 
- 

 
- 

 
- 

aWhere possible, only subsets of studies of interest (<12 months of age) are reported ! ! ! ! ! !
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Appendix C – Questions analysed from Baseline questionnaire 

 
 
 
 
 

 
 
 
 
 
 
 

 

1 What is your date of birth?   /  /    

 Which ethnic group(s) do you belong to?   Please tick all the boxes that apply 

 
 
 
 
 
 
 
 
 

NZ European 
Māori 
Samoan 
Tongan 
Cook Island Māori 
Niuean 
Chinese 
Indian 
Other (such as Dutch, Japanese, Tokelauan). Please state: 

 What is your highest qualification? Don’t count qualifications that take less 
than 3 months of full-time study to get 

 
 

 
 

 
 
 

 
 
 
 
 
 

Primary school 
NZ School Certificate in one or more subjects or National Certificate 
level 1 or NCEA level 1 
NZ Sixth Form Certificate in one or more subjects or National 
Certificate level 2 or NZ UE before 1986 in one or more subjects or 
NCEA level 2 
NZ Higher School Certificate or Higher Leaving Certificate or NZ 
University Bursary/Scholarship or National Certificate level 3 or NCEA 
level 3 
NZ trade certificate 
Polytechnic diploma or degree 
University undergraduate degree 
University postgraduate degree 
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 Do you have other biological children? 

 No this will be my first child 

 Yes, 1 child 

 Yes, 2 children 

 Yes, 3 or more children 



62 !

Appendix D - Questions analysed from Breastfeeding and Solids questionnaire 

Asked at 2, 4, 6 or 7 months, where applicable: 

 

6a  How old was [child’s name] when they first started eating solid foods? 

 Note: “eating solid foods” means that baby appears to swallow at least some of the food. 

 

 ________ weeks        OR       ________ months 

 

 

18 Does [child’s name] feed themselves all their food?  

 (Excluding feeding by an adult when baby is feeling unwell).  

 Note: “Baby fed themselves” means that baby picks up the food, puts it in their mouth and 

 appears to swallow at least some. 

 

! Yes  

! No 
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Appendix E – ‘Main food diary’: 3d-WDR resource 
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Appendix F – ‘Away from home’: 3d-WDR resource 
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Appendix G – ‘Early childhood education’: 3d-WDR resource 
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Appendix H – ‘Laminated example’ resource: 3d-WDR resource 
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Appendix I -3d-WDR Calculation sheets 
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Appendix J – BLISS codebook protocol for food texture 
 

"When the foods below have either no specified texture OR a different the texture has 
been selected then the appropriate texture from the list below should be selected 
instead". 

 
"Naturally smooth" 
foods 

(foods that HAVE to have a smooth texture in order to be 
themselves) 
(vs foods that can be pureed or eaten whole (e.g. ) 
Smooth texture, or can be poured off a spoon. 
-!yoghurt or custard 
-!hummus 
-!butter 
-!margarine or spread 
-!marmite or vegemite 
-!Jam 
-!Peanut butter or other nut butters 
-!Cream cheese 
-!Porridge 
-!Mousse 
-!Jelly 
-!Tomato paste 
-!Honey 
-!Semolina - made with water or milk into porridge like 
-!Apple sauce 
-!Mayonnaise 
-!Tomato sauce 
-!Sour cream 

"Liquid" foods -!Breast milk 
-!Infant formula 
-!Water 
-!Milk 
-!Oil 
-!Juice 

"Pureed" foods - Baby rice cereal mixed with water 

!


