




Table 7 (continued)

+/0/−†Findings*
Covariates and
stratification

Outcome and
assessment
method

Exposure and
assessment
method

Follow-up
(years)

Population and
recruitment

First author
(year),
country, study
name

0No association found between
consumption of SSSD, fruit drinks,

Adjusted for age,
physical activity at

Change in BMI
(continuous); self
reported

Servings/week of
SSSD, fruit drinks,
orange juice, apple
juice; FFQ

52294 adolescents aged
11-15 years, attending
31 ethnically and
socioeconomically

Vanselow
(2009),78 USA,
Project EAT orange or apple juice at baseline and

BMI at follow-up
baseline and follow-up,
baseline BMI, cohort,

diverse schools in ethnicity, other
Minneapolis or St Paul;
convenience sampling

beverage intake, SES,
sex, TV viewing at
follow-up

+Compared with people who
consumed no SSSD on the day
before baseline, those who reported
consuming ≥2 servings had a
significantly greater change in BMI z
score over the 14 year follow-up (β
0.13 (95% CI 0.01 to 0.26); P<0.04)

Adjusted for baseline
BMI z score, height at
baseline and follow-up,
SES, sex

Change in BMI z
score at age
16-30 years
(continuous); self
reported

0, 1, or ≥2 servings
of SSSD on
previous day;
questionnaire

144461 adolescents aged
16 years, born in one
week in 1970 in
England, Northern
Ireland, Scotland, and
Wales; consecutive
sampling

Viner (2006),79
UK, 1970
British Birth
Cohort

+In unadjusted analyses, sugar intake
at baseline (% of total energy and
g/day) and beverage sugar intake at
baseline (g/day) did not differ
between people not overweight and
those overweight at follow-up.

Adjusted for animal
protein intake, baseline
age, baseline body
weight, breastfeeding,
SES, sex

Overweight
status at age 8
years (≥1
increased in BMI
z score) (OR);
self reported

Intake of total sugar
and intake of
beverage sugar (%
of total energy,
g/day);
2 day diet record

8120 infants aged 4-13
months; convenience
sampling

Weijs (2011),80
Holland

However, beverage sugar intake (as
% of total energy) differed between
the groups (P=0.04). For intake of
beverage sugar per 1% of total
energy intake, adjusted OR for
overweight at age 8 years was 1.13
(95% CI 1.03 to 1.24)

+Children who were at risk for
overweight at baseline and consumed
≥1 SSB/day were 1.8-2.0 times more
likely to become overweight than
children who consumed <1 SSB/day.
Children who were overweight at

Adjusted for age, birth
weight, dietary intake,
ethnicity, sex, total
energy intake; stratified
by being normal or
under weight at

Overweight
status at
follow-up (BMI
≥95th percentile)
(OR); measured

SSB intake
(servings/day: 0 to
<1, 1 to <2, 2 to <3,
≥3); FFQ

110 904 children aged
2-3 years enrolled in
the Special Nutrition
Program for Women,
Infants, and Children in
Missouri; consecutive
sampling

Welsh (2005),96
USA, Pediatric
Nutrition
Surveillance
System and
Missouri
Demonstration
Project

baseline and consumed ≥1 SSB/day
were1.8-2.1 times as likely to remain

baseline (BMI <85th
percentile), being at risk

overweight than children whoof overweight at
consumed <1 SSB/day. There was abaseline (BMI 85th to
positive but non-significant relation<95th percentile), or
between SSB consumption andbeing overweight at
development of overweight in childrenbaseline (BMI ≥95th

percentile) who were normal or under weight at
baseline

—Sucrose intake at baseline was
inversely associated with BMI at
follow-up (β –0.10, P<0.05)

Adjusted for dietary
intake at baseline and
follow-up, baseline BMI,
ethnicity, sex, total
energy intake

BMI at 1 year
follow-up
(continuous);
measured

Sucrose intake
(g/day); direct
observation and 24
h recall

4519 children aged 3-4
years, attending 1 of 9
selected preschools in
upstate New York;
convenience sampling

Williams
(2008),93 USA,
Healthy Start
Project

ANOVA=analysis of variance; BF=body fat; FFQ=food frequency questionnaire; FJ=100% fruit juice; OR=odds ratio; SD=standard deviation; SE=standard error;
SES=socioeconomic status; SSSD=sugar sweetened soft drinks; SSB=sugar sweetened beverages (including cordials, energy drinks, fruit drinks, iced tea, soft
drinks); TV=television; WC waist circumference.
*Most adjusted results are reported unless otherwise stated.
†Higher sugar intake positively associated with weight gain (+), not associated with weight gain (0), and negatively associated with weight gain (−).
‡Fat mass index is usually defined as body fat mass (kg)/height (m2); in Johnson et al98 it is kg/m5.8.
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Figures

Fig 1 PRISMA flow diagram for randomised controlled trials

Fig 2 PRISMA flow diagram for cohort studies
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Fig 3 Effect of reducing intake of free sugars on measures of body fatness in adults. Pooled effects for difference in body
weight (kg) shown for studies comparing reduced intakes (lower sugars) with usual or increased intakes (higher sugars).
Overall effect shows increased body weight after intervention in the higher sugars groups. Data are expressed as weighted
mean difference (95% confidence interval), using generic inverse variance models with random effects

Fig 4 Effect of increasing free sugars on measures of body fatness in adults. Pooled effects for difference in body weight
(kg) shown for studies comparing increased intake (higher sugars) with usual intake (lower sugars). Overall effect shows
increased body weight after intervention in the higher sugars groups. Data are expressed as weighted mean difference
(95% confidence interval), using generic inverse variance models with random effects
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Fig 5 Isoenergetic exchanges of free sugars with other carbohydrates or other macronutrient sources. Pooled effects for
difference in body weight (kg) for studies comparing isoenergetic exchange of free sugars (higher sugars) with other
carbohydrates (lower sugars). Data are expressed as weighted mean difference (95% confidence interval), using generic
inverse variance models with random effects

Fig 6 Effect of reducing free sugars on measures of body fatness in children. Pooled effects for standardised mean difference
in body mass index for studies comparing advice to reduce intake of free sugars with no advice regarding free sugars. Data
are expressed as weighted, standardised mean difference (95% confidence interval), using generic inverse variance models
with random effects
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Fig 7 Association between free sugars intakes and measures of body fatness in children. Pooled estimates for odd ratios
for incident overweight or obesity in children consuming one or more servings of sugar sweetened beverages per day at
baseline compared with children who consumed none or very little at baseline. Overall estimate shows higher odds of
overweight or obesity at follow-up in those who consumed one or more servings of sugar sweetened beverages at baseline.
Data are expressed as odds ratio (95% confidence interval), using generic inverse variance models with random effects

Fig 8 Funnel plot of randomised ad libitum trials in adults
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