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Abstract
It is recommended that infants from the age of 12months should be weaned from bottles. However, an overwhelm-
ing proportion of young children were still using bottle after the recommended age of bottle-weaning. This cross-
sectional study examined the association between utensils for milk drinking and food group consumption, growth
and socio-demographic characteristics among young children. Data from the Survey of Infant and Young Child
Feeding in Hong Kong were analyzed for 649 children aged 18–48months old. Dietary outcomes were obtained
via 3-day dietary records, while utensils formilk drinking and socio-demographic characteristics were collected from
a self-developed questionnaire. Length/height and weight of the children were measured by the nurses. Results
showed that daily consumption of formula milk was significantly greater among bottle users or bottle plus cup users
than non-bottle users (p< 0.05). Exclusive bottle users had significantly lower intakes ofmeat andmeat alternatives
than bottle plus cup users for the 18 to 24-month group (p=0.001) and lower intakes of fruits than non-bottle users
in the 48-month group (p=0.015). BMI z-score was significantly higher for exclusive bottle users than non-bottle
users, even after adjusting for socio-economic factors and child’s age (p=0.006). The results showed that the milk
drinking utensil was associated with the amount of formula milk and food group consumption as well as BMI z-
score. There is a need to actively discourage prolonged bottle use in order to help young children develop good
dietary habits. © 2016 John Wiley & Sons Ltd
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Introduction

Professional guidelines recommend introducing a cup
at 6months and completing bottle-weaning by 12 to
18months to promote feeding skills (American Acad-
emy of Pediatrics 2008). Despite these recommenda-
tions, various studies document prolonged bottle
feeding to be a relatively frequent practice (Kaste &
Gift 1995;Hammer et al. 1999;DeLaHunty et al. 2000).

Prolonged bottle feeding has been associated with
excessive milk intake (Safer et al. 2001; Northstone
et al. 2002). Health professionals noticed that a number
of feeding problems arise because a child has been filled
up on his/her bottle, has no room in the stomach to
© 2016 John Wiley & Sons LtdMaternal & Child Nutrition (2017), 13,
accommodate other food and also has no interest in try-
ing the food offered (Avery & Baxter 2001). Conse-
quently, inappropriate and extended use of bottle can
result in long-term health problems, including a re-
stricted diet, poor chewing techniques, food refusal,
iron deficiency anaemia, failure to thrive and speech
problems (Avery & Baxter 2001).

In addition, prolonged bottle feeding is one of the
risk factors for overweight. A study of primarily His-
panic children (mean age of 36months) showed that
prolonged bottle use was significantly associated with
body mass index (BMI) >95% (Bonuck & Kahn
2002). Each additional month of bottle use by 3- to 5-
year-olds was associated with 3% increased probability
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of being in a higher BMI group (Bonuck et al. 2004). A
large prospective study also found that prolonged bottle
use at 24months of age was associated with increased
risk of BMI over 95th percentile at 5.5 years of age, after
controlling for socio-demographic characteristics, mater-
nal obesity, maternal smoking, breastfeeding, age of
introduction of solid foods, screen-viewing time and the
child’s weight status at birth and at 9months of age
(Gooze et al. 2011). As consuming excess liquids, most
often formula milk, through bottles is easy, excess
protein intake from formula milk can increase the risk
of overweight/obesity (Koletzko et al. 2009; Koletzko
et al. 2010).

Indeed, significant associations have been observed
between socio-demographic characteristics and
prolonged bottle use, namely poverty, lower parental
education, maternal smoking and the number of older
siblings (Kaste & Gift 1995; De La Hunty et al. 2000;
Northstone et al. 2002). Knowledge of the association
between the use of different milk drinking utensils
and socio-demographic characteristics of local children
may help better define the target groups of caregivers
for intervention.

The American Academy of Pediatrics recom-
mended that children should be encouraged to drink
from a cup as they approach their first birthday and
they should be weaned from bottles between 12 and
18months (American Academy of Pediatrics 2008).
In the United Kingdom (UK), parents are encouraged
to offer drinks in a non-valved, free-flowing cup from
age 6months and bottle use is discouraged after the
first year (Nice Public Health Guidance 11 2008). In
Hong Kong, children are advised to start using a train-
ing cup when they are around 9months old and it is
best to wean from bottle to training cup by the 14th
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month (Oral Health Education Unit & Department
of Health Hong Kong SARG 2013). However, find-
ings of a milk consumption survey, which was one of
the three sub-surveys of the Infant and Young Child
Feeding Survey (IYCFS) in Hong Kong revealed that
adherence to bottle-weaning guideline is poor (Family
Health Service 2012). Of major concern in the results
reported in the milk consumption survey is that an
overwhelming proportion of the sample were still
using a bottle despite being well over the age of
14months old. There were 95% and 89% of children
in the 18- and 24-month groups, respectively, who
were using the bottle for milk drinking, while 55% of
the 48-month group still used bottle to drink milk.
More importantly, the use of formula, in particular
follow-up formula, was common among them, with
87.7% taking it. However, previous analyses of the
milk consumption survey were mainly descriptive
and the association between prolonged bottle use
and pattern of diet among the studied children has
not been examined in details. These situations raised
our interest to conduct further analysis to examine
such association using the pooled data of the milk con-
sumption survey and the diet and nutrition survey.
The diet and nutrition survey was another sub-survey
of the IYCFS with detailed dietary data of the studied
children being collected. The survey showed an unbal-
anced dietary habit among young children in Hong
Kong, in which their diet was characterized by low
vegetable and fruit consumption, high intake of animal
protein-rich foods and over dependence on formula
milk. This report therefore aims to address the follow-
ing three questions: (1) do children who continue to
use bottles consume more milk, in particular formula
milk and have lower intakes from other food groups?;
of formula milk among 18 to 48-month-old children.
f food groups (except milk and alternatives).
re among 48-month old children after adjusting for socio-

to help children to develop good dietary habits and to pre-
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(2) do children who continue to use bottles have a
greater body mass index than non-bottle users after
adjusting for socio-demographic factors?; and (3) are
there any socio-demographic characteristics associated
with the use of bottle?
Materials and methods

Design and study sample

Data of this cross-sectional study was based on a survey
on infant and young child feeding conducted in Hong
Kong from February to September 2010. The study
has been described in more details in a report (Woo
et al. 2012). In brief, the participating families were ran-
domly selected from the registry of 29 Maternal and
Child Health Centres (MCHCs) in Hong Kong. Over
90% of babies born to local parents are registered with
MCHCswhich provide free child health services to chil-
dren aged 0 to 5. The inclusion criteria for this study: (1)
both parents being Chinese; Hong Kong citizens, de-
fined as holders of Hong Kong Identity Card;
Cantonese-speaking; read and write Chinese; (2) the
child being born at a gestational age of at least
37weeks; and (3) parents with children aged 6–48
months. Exclusion criteria included child being
suffered from any chronic medical illness or major
congenital abnormalities requiring specialist care or
long-term follow up. This survey was approved by the
Ethics Committee of the Department of Health.
Written informed consent was obtained from all partici-
pating parents. A total of 1272 parent–child pairs were
included in the data analysis for the original survey, in
which respondents’ childrenwere divided into age group
of 6- (n=177, 13.9%), 9- (n=164, 12.9%), 12- (n=171,
13.4%), 18- (n=233, 18.3%), 24- (n=314, 24.7%) and
48-month (n=213, 16.7%). Data of 649 children of 18–
48months were included in the current study.

Children aged 18–48months were chosen in this
study as local recommendation advises parents to
wean their children from bottle to training cup by
the 14th month (Oral Health Education Unit & De-
partment of Health Hong Kong SARG 2013). In addi-
tion, children of this age group are in the process of
weaning or transitioning to an adult diet, resulting in
increased variety in their diet compared with relying
© 2016 John Wiley & Sons Ltd Maternal & Child Nutrition (2017), 13, e12341
on milk as the major source of nutrition in younger
children.

Data collection

Research assistants specially trained for the survey
were responsible for data collection. Face to face inter-
view took place in the MCHC at which participating
children were registered. A standardized questionnaire
was administered by the research staff to collect the
socio-demographic information of the index child and
the parents. It included the child’s gender, age and
number of siblings. Parents’ age, education attainment,
employment status, whether they were born in Hong
Kong, marital status and monthly family income were
also collected.

Anthropometric data

Body weight of the child was measured by nurses at the
MCHC. Seca electronic scale was used to measure
children aged 18months or above to the nearest 0.1kg.
Supine length was measured for children below
24months of age using measuring mat of graduation
0.5 cm, while standing height was measured to the
nearest 0.1 cm for children aged 24months or above by
Seca 242 measuring rod. Weight, height and BMI were
transformed to age-sex standardized z-score based on
theWHOChild Growth Standard (World Health Orga-
nization 2006). The proportion of children with wasting
(BMI for age z-score below �2), normal (BMI for age
z-score≥�2 to ≤1), possible risk of overweight (BMI
for age z-score >1 and ≤2) and ‘overweight or obesity’
(BMI for age z-score over 2) was estimated with refer-
ence to the WHO Child Growth Standard.

Dietary assessment

To estimate the dietary intake of a child, 3-day dietary
record forms (2 weekdays and 1 weekend day) were
completed (Crawford et al. 1994). Tools such as stan-
dard feeding utensils, rubber food model, a ‘food por-
tion size and utensil guide’ and grid and circles of
various sizes were provided to standardize the
reporting and recording of quantity of food consumed
(Woo et al. 2012). A face-to-face interview was carried
out at the MCHC. The interviewer checked the dietary
record completed for the previous day with the
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participating parent or the caregiver who were familiar
with the child’s food intake. After the first day dietary
record was completed, blank dietary record forms were
given to participants in order to record the child’s diet
in two additional assigned days. A follow-up phone
interview was then arranged, usually within 14days of
the first dietary interview, to collect dietary records of
the two additional days. Dietary records of daily food
consumption were analyzed using nutritional analysis
software CompEat Pro Version 5.8.0 (UK). Food
composition of Chinese foods and local foods were also
added to the software based on food composition tables
from China (Yang et al. 2002; Yang et al. 2004) and the
Centre for Food Safety, Hong Kong (Centre for Food
Safety 2006).

Utensils for milk drinking

Aquestionnaire was developed to obtain data regarding
the milk consumption behaviour of the children. Parents
were requested to report the milk drinking utensils for
the children in the preceding 7days, and available op-
tions included milk bottle, cup with a straw, trainer cup
and regular cup. Regarding the milk drinking utensils,
children were categorized to three different groups,
namely bottle users (i.e. exclusive use of milk bottle),
bottle plus cup users (i.e. use both milk bottle and cup
of any types including cup with a straw, trainer cup or
regular cup) and non-bottle users (i.e. exclusive use of
cup of any type).

Perceptions and knowledge about milk

Parents were requested to complete a self-developed
questionnaire with eight statements concerning their
opinion on the importance of milk, in particular for-
mula milk as part of children’s diet.

Statistical analysis

The total amount of each food and beverage
consumed over the three-day period was summed,
and the average amount of each food and beverage
per day was calculated. Each food or beverage was
assigned major food groups according to the local
food pyramid for children of 2–5 years old (Central
Health Education 2014). Daily food group consump-
tion was presented by means and standard deviations
© 20
(SD) or median (interquartile range (IQR)) where
appropriate.

Statistical analyses were performed with the statistical
package SPSS version 21.0 (SPSS Inc., Illinois, US).
Data was checked for normality by descriptive analysis.
Differences in daily food group consumption by age
group and by utensils for milk drinking were compared
using non-parametric Kruskal Wallis test and Mann–
Whitney U test for non-normally distributed variables
and one-way ANOVA, Bonferroni Post-hoc tests and
independent t-test for normally distributed variables.
Multiple linear regression was used to assess whether
bottle milk feeding was associated with BMI z-score,
with adjustment for socio-demographic factors. Multi-
variate logistic regression analysis was performed to
identify which of the socio-demographic characteristics
were associated with the use of milk bottle (both bottle
users and bottle plus cup users were considered as using
milk bottle). Categorical independent variables used in
the multivariate regression models were child’s gender,
being first time parents (yes/no), father’s or mother’s
age (<35years/≥35years), father’s or mother’s educa-
tion level (secondary 3 or less/secondary 4–7/tertiary or
above), maternal employment status (full-time or part-
time employment/unemployed), being a local-born
mother (yes/no), monthly family income (<HK$20000/
HK$20000 to HK$39000/HK$40000 or above) and liv-
ing with maid (yes/no).

According to the Quarterly Report on General
Household Survey published by the Census and
Statistics Department, the median monthly household
income in Hong Kong in the year of 2015 was HK
$25 000. Therefore, the levels of household income as
categorized in the analysis could be relatively regarded
as low income family (<HK$20000), middle-class
family (HK$20 000 to HK$39 999) and high income
family (HK$40 000 or above) (Census and Statistics
Department 2015). Moreover, unlike in many western
countries, family-friendly policies to promote work–
family balance, such as family care leaves and flexible
work-time are not common in Hong Kong. Under such
situation, hiring maid has become a popular choice for
Hong Kong family (Cheung 2014). Therefore, living
with maid is likely to have been a marker for a working
mother and/or an affluent family. The level of signifi-
cance was set as p< 0.05 and two sided.
16 John Wiley & Sons Ltd Maternal & Child Nutrition (2017), 13, e12341



Table 1. Demographics by categories of bottle milk feeding

Characteristics, n (%)
Overall
(n = 649)

Non-bottle milk feeding
(n = 115)

Bottle plus cup milk feeding
(n = 86)

Bottle milk feeding only
(n = 448) P1

Gender
Male 328 (50%) 63 (54%) 46 (53%) 219 (48%) 0.445
Female 321 (49%) 52 (45%) 40 (46%) 229 (51%)

Age group (months)
18 207 (32%) 7 (6%) 16 (19%) 184 (41%) <0.001
24 277 (43%) 31 (27%) 44 (51%) 202 (45%)
48 165 (25%) 77 (67%) 26 (30%) 62 (14%)

Paternal age (years)
Below 35 172 (26%) 26 (22%) 26 (30%) 120 (26%) 0.466
35 or above 477 (73%) 89 (77%) 60 (69%) 328 (73%)

Maternal age (years)
Below 35 283 (43%) 38 (33%) 45 (52%) 200 (44%) 0.018
35 or above 366 (56%) 77 (67%) 41 (47%) 248 (55%)

Paternal education level
Below Form 3 123 (19%) 22 (19%) 14 (16%) 87 (19%) 0.034
Form 4-7 266 (41%) 42 (36%) 26 (30%) 198 (44%)
Tertiary or above 260 (40%) 51 (44%) 46 (53%) 163 (36%)

Maternal education
level

Below Form 3 107 (16%) 18 (15%) 9 (10%) 80 (17%) 0.008
Form 4-7 294 (45%) 53 (46%) 29 (33%) 212 (47%)
Tertiary or above 248 (38%) 44 (38%) 48 (55%) 156 (34%)

Employment status of
mother

0.997

Full-time or part-
time

414 (63%) 73 (63%) 55 (64%) 286 (63%)

Unemployed 235 (36%) 42 (36%) 31 (36%) 162 (36%)
Local born mother

Yes 458 (70%) 83 (72%) 58 (67%) 317 (70%) 0.758
No 191 (29%) 32 (27%) 28 (32%) 131 (29%)

Monthly family income
(HK$)

<$20 000 182 (28%) 39 (33%) 21 (25%) 122 (27%) 0.03
$20 000–39 999 265 (40%) 34 (29%) 32 (38%) 199 (44%)
≥$40 000 196 (30%) 42 (36%) 31 (36%) 123 (27%)

Living with maid
Yes 284 (43%) 53 (46%) 48 (55%) 183 (40%) 0.032
No 365 (56%) 62 (53%) 38 (44%) 265 (59%)

First time parents
Yes 372 (57%) 64 (55%) 55 (64%) 253 (56%) 0.354
No 274 (42%) 51 (44%) 30 (35%) 193 (43%)

1Difference by the categories of bottle milk feeding was tested by Chi-square test.
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Results

Sample characteristics

A total of 649 children aged 18–48months were in-
cluded in data analysis. The number of children aged
18-, 24- and 48-month old were 207 (32%), 277
(43%) and 165 (25%) and the mean (95% CI) for
© 2016 John Wiley & Sons Ltd Maternal & Child Nutrition (2017), 13, e12341
age of each age group were 18.4 (18.4–18.4), 24.5
(24.5–24.6) and 49.3 (49.2–49.4) months, respectively.
The numbers of girls in the 18-, 24- and 48-month
age groups were 126 (61%), 117 (42%) and 78
(47%), respectively. Characteristics of the children
presented as a whole and by categories of bottle milk
feeding are shown in Table 1.



Table 2. Comparison of food group consumption between 18 and 24-month children and 48-month-old children

Food group

18–24month old (n = 484) 48month old (n = 165)

P1Mean + SD/Median (IQR)

Milk and alternatives (g) 468 + 161 291 + 177 <0.001
Fluid milk (ml) 457 + 162 271 + 175 <0.001

Formula milk (ml)2 447 + 169 228 + 181 <0.001
Non-formula milk (ml)3 0 (0–0) 0 (0–67) <0.001

Other dairy products (g)4 0 (0–10) 6 (0–33) <0.001
Grains (g)5 311 + 147 334 + 99 0.023
Vegetables (g)6 58 (30–98) 74 (56–113) <0.001
Fruits (g)7 53 (25–93) 72 (43–112) <0.001
Meat and meat alternatives (g)8 66 + 39 104 + 47 <0.001

1Group difference was examined by independent t-test or Mann–Whitney U test where appropriate. 2Formula milk included cow-based, goat-based
and soy-based formula and special formula. 3Non-formula milk included breast milk, cow’s milk, soy milk and other types of milk. 4Other dairy prod-
ucts included cheese, yoghurt and ice cream. 5Grains included breakfast cereals, breads, noodles and pasta, rice, congee, pastries and crackers. 6Veg-
etables included any types of vegetables, potato, mushroomand seaweeds. 7Fruits included fresh, dried and canned fruits. 8Meat andmeat alternatives
include egg, fish and fish products, legumes, meat, poultry, shellfish, soybean and products.
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Utensils for milk drinking

Overall, milk bottle was used exclusively by 448
(69.0%) children for milk drinking. Although the lo-
cally recommended age of stopping milk bottle use
was 14months, 446 (92.1%) and 88 (53.3%) children
in the 18 to 24-month group and 48-month group, re-
spectively, were still using the bottle for milk drinking.

Food group consumption by age group

The daily food group consumption is shown in Table 2.
There were significant differences in daily intakes of all
the major food groups between children of 18–
24months and 48months (p< 0.05). Daily consump-
tion of grains, vegetables, fruits, meat andmeat alterna-
tives, non-formula milk and other dairy products were
significantly higher while intake of formula milk was
significantly lower among 48-month-old children than
18 to 24-month group. Because of the differences in
food group consumption between the two age groups,
the analyses were separately done for each age group.

Food group consumption by categories of bottle
milk feeding

Among the 18 to 24-month group of children, bottle
users (p< 0.001) or bottle plus cup users (p=0.001)
had significantly higher intake of milk and alternatives
© 20
than non-bottle users. In particular, the consumption of
formula milk was significantly greater among the bottle
users (p< 0.001) and bottle plus cup users (p=0.001)
than non-bottle users (Table 3). In addition, bottle users
had significantly lower intake of meat and meat alterna-
tives than bottle plus cup users (p=0.001). Consumption
of sugar-containing fluids was significantly lower among
bottle milk-feeding children (p=0.003). Daily absolute
energy and protein intake were not associated with cate-
gories of bottle milk feeding. Among non-bottle users,
bottle plus cup users and bottle users, the median
(IQR) total daily energy intake (in kcal) were, respec-
tively, 974 (834–1061), 982 (869–1111) and 960 (830–
1110) for the 18 to 24-month group. However, the per-
cent calorie and protein intake from formula milk were
significantly greater in bottle or bottle plus cup users
than non-bottle users (p< 0.05, Table 3).

For the 48-month group, bottle users or bottle plus
cup users had significantly greater intake ofmilk and al-
ternatives than non-bottle users (p< 0.001). Consump-
tion of formula milk was greater among bottle users
than non-bottle users (p< 0.05) (Table 3). Regarding
the consumption of fruits, bottle users had significantly
lower intakes than non-bottle users (p=0.015). No sig-
nificant association between consumption of sugar-
containing fluids and categories of bottle milk feeding
was found among 48-month group. Categories of bottle
milk feeding were not associated with daily absolute
16 John Wiley & Sons Ltd Maternal & Child Nutrition (2017), 13, e12341



Table 3. Food group and nutrient intake1 by categories of bottle milk feeding in children of 18–24months old and 48months old

Food group and
nutrient intake

18–24months 48months

Non-bottle
milk feeding
(n = 38)

Bottle plus
cup milk
feeding
(n = 60)

Bottle milk
feeding only
(n = 386)

p2 Non-bottle
milk

feeding
(n = 77)

Bottle plus
cup milk
feeding
(n = 26)

Bottle milk
feeding
only

(n = 62)

p2

Milk and
alternatives (g)

333 + 1613,4 453 + 136 484 + 158 <0.001 217
(111–285)3,4

382
(219–562)

309
(207–463)

<0.001

Formula milk
(ml)6

290 + 1833,4 413 + 1505 467 + 161 <0.001 100
(0–216)3,4

335
(179–444)

270
(181–450)

<0.001

Non-formula
milk (ml)7

0 (0–0) 0 (0–39)5 0 (0–0) <0.001 2.0
(0–103)4

1.3 (0–80) 0 (0–7) 0.003

Other dairy
products (g)8

3.9 (0–33)4 0 (0–27) 0 (0–6) 0.005 5 (0–29) 12 (0–48) 7 (0–33) 0.340

Other non-milk
fluids (ml)

Sugar-containing
fluids (ml)9

41 (0–78)3,4 0 (0–33) 0 (0–39) 0.003 60 (0–117) 29 (0–74) 67 (0–100) 0.184

Grains (g) 309
(209–393)

282
(211–372)

282 (193–387) 0.871 337 + 92 347 + 124 325 + 98 0.616

Vegetables (g) 52 (22–110) 62
(35–100)

57 (30–97) 0.679 77
(60–113)

75 (50–112) 71 (46–119) 0.488

Fruits (g) 62
(19–117)

65
(32–99)

53 (24–88) 0.297 79
(55–127)3

67 (42–102) 55 (27–105) 0.041

Meat and meat
alternatives (g)

72
(42–92)

74
(51–95)5

55 (36–86) 0.002 111 + 51 100 + 35 97 + 47 0.238

Percent of energy
and nutrients from
formula milk (%)

Energy 21.8 + 14.13,4 30.1 + 12.15 34.9 + 12.8 <0.001 6.0
(0.0–14.8)3,4

19.5
(13.2–27.3)

19.1
(11.0–27.0)

<0.001

Protein 19.0
(12.8–26.0)4

24.8
(18.3–32.0)5

30.4 (23.1–38.8) <0.001 5.5
(0.0–15.8)3,4

19.1
(10.6–28.4)

17.2
(11.6–27.7)

<0.001

Iron 41.7
(32.9–55.8)3,4

54.6
(43.3–65.1)5

60.8 (51.3–69.5) <0.001 14.3
(0.0–37.8)3,4

40.7
(28.9–53.5)

40.1
(30.1–54.0)

<0.001

1Presented asmean + SDormedian (IQR). 2Group differencewas examined by one-wayANOVAorKruskalWallis test where appropriate. For food
group with p< 0.05 in ANOVA or Kruskal Wallis Test, Bonferroni Post-hoc test or Mann–Whitney U test were used, respectively, to compare the
amount of food group consumption or percent of energy and nutrients from formula milk between two independent groups of categories of bottle
milk feeding of same age. 3p< 0.05 (non-bottlemilk feeding vs. bottle plus cupmilk feeding). 4p< 0.05 (non-bottlemilk feeding vs. bottlemilk feeding
only). 5p< 0.05 (bottle plus cup milk feeding vs. bottle milk feeding only). 6Formula milk included cow-based, goat-based and soy-based formula and
special formula. 7Non-formulamilk included breastmilk, cow’s milk, soymilk and other types of milk. 8Other dairy products included cheese, yoghurt
and ice cream. 9Included 100% fruit juice, carbonated drinks, baby fruit juice, fruit drinks, honey diluting with water and other beverages (cocoa and
other instant powdered drinks, and sports drink).
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energy and protein intake. Among non-bottle users,
bottle plus cup users and bottle users, the median
(IQR) total daily energy intake (in kcal) were, respec-
tively, 1206 (1056–1328), 1254 (1045–1463) and 1135
(1020–1338) for the 48-month group. However, the per-
centages of energy and protein intake from formula
milk were significantly greater among bottle or bottle
plus cup users than non-bottle users (p< 0.001, Table 3)
© 2016 John Wiley & Sons Ltd Maternal & Child Nutrition (2017), 13, e12341
Formula milk consumption by parents’ perception
about milk

Among the 18 to 48-month groups, formula milk con-
sumption was significantly greater for children of par-
ents who had misconception about milk. For children
of parents who agreed/strongly agreed ‘milk is indis-
pensable for the growth and development of a child’
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(405+ 196 vs. 314+ 181, p< 0.001), ‘milk should still be
major part of a child’s diet’ (476+179 vs. 356+ 193,
p< 0.001), ‘a child must drink milk to obtain adequate
calcium’ (417+ 191 vs. 359+ 200, p< 0.001) and
‘follow-up formulae are more suitable for the 1-to-4-
year-olds than cow milk’ (403+ 182 vs. 346+ 235,
p=0.002), the consumption of formula milk (ml) was
significantly greater than those who disagreed/strongly
disagreed with the statements (data not shown).

BMI z-score and categories of bottle milk feeding

Among the 18 to 24-month children, although not sta-
tistically significant, the BMI z-score of bottle users
(mean+SD=0.21+ 0.93, n=386) tended to be higher
than that of the bottle plus cup users (mean
+SD=0.14+ 0.91, n=60) and the non-bottle users
(mean+SD=�0.08+ 0.91, n=38) (p=0.169). For the
48-month children, there were significant differences
in the BMI z-score among bottle users (mean
+SD=0.46+ 1.00, n=62), bottle plus cup users (mean
+SD=�0.02+0.75, n=26) and non-bottle users
(mean+SD=0.04+ 0.89, n=77) (p=0.017). However,
the risk of overweight and overweight status with refer-
ence to theWHOdefinitionwas not associatedwith cat-
egories of bottle milk feeding among our study samples
(p> 0.05) (Fig. 1). When the two age groups were com-
bined for analysis, the BMI z-score of the bottle users
(mean+SD=0.25+ 0.95, n=448) was significantly
higher than non-bottle users (mean+SD=0.00+ 0.90,
n=115) (p=0.035), and this association remained sig-
nificant after adjusting for socio-demographic factors
(B=0.308, 95% CI=0.09 to 0.53, p=0.006, Table 4).
© 20
Socioeconomic factors and categories of bottlemilk
feeding

Multivariate logistic regression was performed to iden-
tify those socio-demographic factors independently as-
sociated with the use of bottle (children who were
exclusively bottle-fed or fed with both bottle and cup
were considered as bottle users in logistic regression).
Socio-demographic factors were not associated with
use of bottle in 18 to 24-month childrenwhile higher pa-
ternal education level was associated with lower risk of
bottle use among 48-month children (OR=0.202, 95%
CI=0.06 to 0.73, p=0.015). Because of similar results
for the two age groups, results were combined for pre-
sentation, with consideration of child’s age (Table 5).
Overall, only two factors were found to be significant,
these were child’s age (older child has OR=0.912
(95% CI: 0.89–0.93) comparing with younger child)
and monthly family income (income of $20 000–39999
has OR=2.363 (95% CI: 1.14–4.90, p=0.021) compar-
ing with income below $20 000), which means older
children and children from family with income of less
than $20000 were less likely to use bottle.
Discussion

This report described an association between
prolonged bottle use for milk drinking at or beyond
18months and greater intake of formula milk, lower
intake of other food groups (grains, vegetables, fruits,
Fig. 1. Percentage of possible risk
of overweight and overweight or
obesity with reference to WHO
Child Growth Standard by categories
of bottle milk feeding in overall
sample, 18 to 24-month group and
48-month group. (Possible risk of
overweight is defined as BMI for
age z-score >1 and ≤2; Overweight
or obesity is defined as BMI for age
z-score over 2) aGroup difference
among three categories of utensils
for milk drinking was examined by
Chi-square test.
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Table 4. Multiple linear regression analysis of the factors associated with BMI z-score among 18 and 48-month children

Socio-demographic factors B 95% CI p

Child’s characteristics
Categories of bottle milk feeding (bottle only = 1, non-bottle = 0) 0.308 0.09–0.53 0.006
Categories of bottle milk feeding (bottle plus cup = 1, non-bottle = 0) 0.126 �0.15–0.40 0.366
Gender (M= 0, F = 1) 0.045 �0.10–0.19 0.542
Age (months) 0.005 0.00–0.01 0.156
Living with maid (Yes = 0, No = 1) �0.076 �0.25–0.10 0.397
Being first-time parents (Yes = 0, No = 1) �0.132 �0.30–0.03 0.113

Mother’s characteristics
Age (years) (below 35 = 0, 35 or above = 1) �0.033 �0.22–0.15 0.729
Educational level (Form 1-3 or less = 0, Form 4-7 = 1) 0.021 �0.23–0.27 0.866
Educational level (Form 1-3 or less = 0, Tertiary = 1) �0.134 �0.44–0.18 0.397
Employment status (working = 1, unemployed = 0) �0.091 �0.28–0.10 0.338
Born in Hong Kong (Yes = 0, No = 1) 0.093 �0.10–0.28 0.319

Father’s characteristics
Age (years) (below 35 = 0, 35 or above = 1) �0.174 �0.38–0.04 0.105
Educational level (Form 1-3 or less = 0, Form 4-7 = 1) �0.034 �0.26–0.19 0.764
Educational level (Form 1-3 or less = 0, Tertiary = 1) �0.095 �0.37–0.18 0.500

Monthly family income
<$20 000 vs. $20 000–39 999 �0.097 �0.32–0.13 0.391
<$20 000 vs. ≥$40 000 �0.098 �0.38–0.19 0.498

Table 5. Multivariate logistic regression analysis of the factors associated
with the use of milk bottle1 among 18 to 48-month children

Odds ratio
(95% CI) p

Child’s sex (female) 1.164 (0.73–1.86) 0.528
Child’s age 0.912 (0.90–0.93) <0.001
Paternal age (35 or above)2 1.795 (0.86–3.76) 0.121
Maternal age (35 or above)2 0.815 (0.42–1.57) 0.540
Paternal education level
(Form 4-7)3

1.028 (0.50–2.13) 0.940

Paternal education level
(Tertiary)3

0.699 (0.29–1.69) 0.428

Maternal education level
(Form 4-7)3

0.825 (0.37–1.86) 0.643

Maternal education level
(Tertiary)3

0.900 (0.33–2.48) 0.838

Employment status of mother
(unemployed)

0.870 (0.47–1.61) 0.656

Non-local born mother 1.182 (0.65–2.16) 0.587
Monthly family income ($20
000–39 999)4

2.363 (1.14–4.90) 0.021

Monthly family income (≥$40 000)4 1.254 (0.50–3.14) 0.628
Not living with maid 1.170 (0.66–2.06) 0.587
Non-first time parents 0.870 (0.52–1.45) 0.594

1The use of milk bottle referred to both the bottle users and the bottle
plus cup users. 2Compared with paternal or maternal age below 35.
3Compared with paternal or maternal education level Form 3 or below.
4Compared with monthly family income below $20 000.
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meat and meat alternatives) and higher BMI z-score,
and certain socio-demographic characteristics were
associated with prolonged use of milk bottle.
Bottle milk feeding and food group consumption

Our findings supported those found in previous studies
which showed significant association of bottle use and
milk consumption (Lampe & Velez 1997; Safer et al.
2001; Northstone et al. 2002). Utensil for milk drinking
affects the amount of milk consumed in our samples,
with the children who continued to receive bottles (ei-
ther bottle only or with cup) drinking at least 1.5 times
as much formula milk as those who have fully weaned
off the bottle. In Northstone’s study (Northstone et al.
2002), a significantly greater mean volume of milk was
consumed by children of 18months old who used a bot-
tle (488ml/day) compared with those who used cup
plus bottle (454ml/day) and cup only (381ml/day).
The finding was similar to that in our survey. However,
contrary to our report which found a high popularity of
formula milk among 18 to 48-month-old children,
Northstone showed that cow’s milk was the most fre-
quently consumed with 94% having it at least once a
day, while only 3.5% had formula milk at 18months
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of age (Northstone et al. 2002). The fact that children in
our study were still using formula milk even until
48months oldmay be explained by parents’misconcep-
tion about milk as shown in this study. Apart from the
misconception, milk formulas are now central to mar-
keting strategies for promoting baby food sales in
China and other Asia Pacific countries (Euromonitor
International 2011). These formulas are often market-
ing in a way that confuses consumers by making health
claims and marketing ‘convenience’ to time pressed
urban parents in Hong Kong (Euromonitor Interna-
tional 2015). These reasons may explain the high
consumption of formula milk for Hong Kong children.

Despite the finding of significantly greater milk intake
in the bottle users vs. non-bottle users in our study, the
median total caloric intake was not associated with uten-
sils for milk drinking, which is consistent with previous
finding (Safer et al. 2001). It also supports the observa-
tion of Birch (Birch et al. 1991) that children of this age
are capable of self-regulation. Birch’s study showed that
the total caloric intake for 2–5years old children who
received energy-dense items was nearly identical across
2-day blocks to those received the low-fat substitutes.
Similarly, in our findings, the percentage of energy
intake from formula milk was significantly higher in bot-
tle users than non-bottle users. It appears that the bottle
users in our study accommodate the extra calories from
formula milk by displacing their appetite for other nutri-
tious food. Therefore, although not statistically signifi-
cant, in general, our study found that the amount of
food group consumption other than milk and alterna-
tives was lower for exclusive bottle users compared with
non-bottle users or bottle plus cup users. Although for-
mulamilk could possibly provide an appropriate balance
of nutrients for children and its role in limiting the intake
of equivalence nutrients from other foods seems to of
less concern, the reasons for concern about bottle use
should not be limited to nutrient intake and BMI, but
also developmental skills and exposure to food variety
in early childhood. Transitioning to a varied diet and
using a cup at the appropriate time is important for nat-
ural developmental skills such as chewing. If chewing is
not encouraged, this ability may not develop readily
and teaching older infants to chew can be difficult.More-
over, introducing a variety of foods during the early
stages of complementary feeding to favour the
© 20
establishment of preferences for these foods early in
childhood is essential for preventing or reducing the risk
of diet-related diseases in adulthood (Paul et al. 2009).
Bottle milk feeding and BMI z-score

If calories obtained are in excess of the child’s needs, this
could contribute to weight gain over time (Butte & Ellis
2003; Disantis et al. 2011). In Chinese culture, the society
admires caregivers who raise a heavier baby and be-
lieves that they are demonstrating high levels of parent-
ing quality and competence. Therefore, caregivers may
be affected by normative concept that chubby babies
are healthy babies and continue to bottle-feed children
to promote weight gain (Zhang et al. 2013). However,
parental use of pressuring feeding practice was positively
associated with greater energy intake of the child be-
cause of a lack of responsiveness to children’s cues of
hunger and satiety (Frankel et al. 2012; Thompson et al.
2013). Data on caregivers’ feeding styles and the maids’
role in child care were not collected in the present study,
and the association of these factors with BMI z-score in
Chinese young children deserves further investigation.

In our study, the use of a bottle at 18–24months of age
was not associated with BMI z-score. However, exclu-
sive bottle users had significantly higher BMI z-score
compared with non-bottle users for 48-month group.
When the two age groups were combined for analysis,
BMI z-score of the bottle users was significantly higher
than non-bottle users, even after controlling socio-
demographic factors. The trend is consistent with
previous studies, which demonstrated that the later the
age of bottle-weaning, the greater the child’s risk of
overweight or obesity in multivariate analysis (Bonuck
et al. 2004; Gooze et al. 2011). However, our study was
limited by the lack of data on whether fluids except milk,
such as fruit juice, instant powdered drinks and carbon-
ated drinks, were given from bottle or cup because this
factor may also influence the study outcomes
Use of bottle for milk drinking and
socio-demographic characteristics

Previous work in developed countries showed that
socio-demographic features of parents were associated
with prolonged bottle-feeding in toddlers (Kaste&Gift
16 John Wiley & Sons Ltd Maternal & Child Nutrition (2017), 13, e12341
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1995; Hammer et al. 1999; De La Hunty et al. 2000).
These included poverty, urban residence and low pa-
rental educational attainment (Kaste & Gift 1995). A
study of middle-class, well-educated mothers reported
that those returning to work during the first 3months
postpartum weaned later from the bottle than women
returning to work later or not at all in the first 2 years
(Hammer et al. 1999). A national survey in the United
Kingdom found that mothers of children at 14months
who reported using feeding bottles were more likely
to be younger, from manual social classes and left
schools prematurely (De La Hunty et al. 2000). How-
ever, employment status, educational level and age of
mother were not associated with prolonged bottle-
feeding in our sample. Interestingly, our study showed
that children of family with lower monthly income (be-
low $20000) were less likely to be fed by bottle com-
pared with children of family with higher income
($20000–$39999). The reason might be that economi-
cally affluent families can afford to buy milk formula
(Mazumder & Hossain 2012) compared with low in-
come families. The findings of significant association
of bottle use with paternal education level and family
income among the 48-month group but not the 18 to
24-month group may also suggest that health-care pro-
fessional should consider potential target groups, the
appropriate intervening period, focus and content of
the programwhen planning bottle-weaning intervention.

Limitations

Certain study limitations should be noted. First, the
group who use bottle plus cup were not questioned as
to how frequently the bottle and the cup were used,
and whether bottle use was common prior to bed time
was not known. Second, only data on the drinking uten-
sils for milk consumption were available in the study.
Whether non-milk fluids were given from bottle or
cup is not known as this data was not collected in the
study. Self-regulation is more commonly seen in
breastfed babies and less common if caregivers bottle-
feed the children instead of letting them self-feed from
the bottles. However, the questions on how long the
group has been breastfed and how the bottles were
usedwere not investigated in the present study. In addi-
tion, the cross-sectional design of the study limits our
ability to draw a causal inference.
© 2016 John Wiley & Sons Ltd Maternal & Child Nutrition (2017), 13, e12341
Conclusions

In conclusion, our study found that the utensil for milk
drinking affected the amount of formula milk con-
sumed. The consumption of food groups other than
milk and alternatives was lower for exclusive bottle
users compared with non-bottle users or bottle plus
cup users. Among the 48-month group, exclusive bottle
use was associated with higher BMI z-score. Given that
it can be difficult to remove a bottle from an older child
as well-established habits are hard to break, and the
long-term consequences of childhood obesity, it is es-
sential for care-givers to plan and provide bottle-
weaning intervention in a timely manner.
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