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Abstract

Objective: To investigate the relative efficacy of four popular weight-loss

programmes on plasma lipids and lipoproteins as measures of CVD risk.

Design: A multi-centred, randomised, controlled trial of four diets — Dr Atkins’

New Diet Revolution, The Slim-Fast Plan, Weight Watchers Pure Points pro-

gramme and Rosemary Conley’s ‘Eat yourself Slim’ Diet and Fitness Plan — against

a control diet, in parallel for 6 months.

Setting and subjects: The trial was conducted at five universities across the UK

(Surrey, Nottingham, Ulster (Coleraine), Bristol and Edinburgh (Queen Margaret

University College)) and involved the participation of 300 overweight and obese

males and females aged 21-60 years in a community setting.

Results: Significant weight loss was achieved by all dieting groups (5-9kg at

6 months) but no significant difference was observed between diets at 6 months.

The Weight Watchers and Rosemary Conley (low-fat) diets were followed by

significant reductions in plasma LDL cholesterol (both —12-2% after 6 months,

P<0-01), whereas the Atkins (low-carbohydrate) and Weight Watchers diets

were followed by marked reductions in plasma TAG (-38:2% and —22-6% at

6 months respectively, P<0-01). These latter two diets were associated with an

increase in LDL particle size, a change that has been linked to reduced CVD risk. Keywords
Conclusions: Overall, these results demonstrate the favourable effects of weight Lipids
loss on lipid-mediated CVD risk factors that can be achieved through commercially Lipoprotein sub-fractions
available weight-loss programmes. No detrimental effects on lipid-based CVD risk Weight-loss programmes
factors were observed in participants consuming a low-carbohydrate diet. Cordiovascular disease

The prevalence of obesity in the UK is increasing, with
41% of adult men and 33 % of women being overweight
and an additional 25% and 20% respectively being
obese™™. As the health, economic and social costs of
obesity have become increasingly apparent, the number
and variety of weight-loss programmes has multiplied.
Numerous dieting programmes are currently available
that focus on different strategies for reducing energy
intake, by restricting specific macronutrients (fat or carbo-
hydrate), controlling portion size or replacing meals with
substitutes.

Obesity is one of the major modifiable risk factors
for CVD. Weight loss per se results in favourable changes
in blood lipid profiles, decreasing circulating LDL
cholesterol (LDL-C) and TAG levels and increasing HDL
cholesterol (HDL-C) if weight loss is maintained®.
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However, restriction of specific macronutrients can produce
differential effects on lipid profiles. High-carbohydrate,
low-fat diets, while decreasing LDL-C, have a tendency
to increase plasma TAG concentrations and decrease
HDL-C®, whereas low-carbohydrate diets, though effec-
tive in lowering plasma TAG concentrations, can be
inherently high in saturated fat and cholesterol and show
variable effects on LDL-C“*®.

Obesity is frequently associated with raised plasma TAG
and a predominance of small, dense LDL particles. This type
of LDL, or LDL phenotype, is also found in CHD patients
and has been associated with up to a threefold increase in
risk of CHD®'?. There is evidence to suggest that the
cholesterol-lowering effect of both low-fat (high-carbo-
hydrate) and high-fat (low-carbohydrate) diets is much
greater in people with a small, dense LDL phenotype".

© The Authors 2008
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While few studies have been carried out on the effect of
weight loss on different LDL phenotypes, low-carbohy-
drate, low-energy diets have also been shown to increase
LDL particle size; but these studies have been of short
duration and with small subject numbers"'*™®_ Further-
more, with the notable exception of one recent study"'”,
there have been few direct comparisons of the efficacy
of commercially available weight-loss programmes in
modifying blood lipids and lipoproteins. The present
multi-centred study, the largest in the UK to date, was
designed to examine the efficacy of four popular weight-
loss programmes, in a randomised controlled design, on a
range of outcome variables related to weight loss, body
composition and biochemical variables that have been
reported elsewhere'®'” The current paper reports the
effects of these diets on plasma lipid and lipoproteins as
markers of CVD risk.

Methods

Weight-loss programmes

The trial involved five study groups: four weight-loss
regimes that were chosen as being representative of the
major different approaches to weight management in the
UK and a control group. The diets were: (i) The Slim-Fast
Plan (a low-fat meal replacement approach); (i) Weight
Watchers Pure Points programme (an energy-controlled
low-fat healthy eating diet); (iii) Dr Atkins’ New Diet
Revolution (a low-carbohydrate diet); and (iv) Rosemary
Conley’s ‘Eat yourself Slim’ Diet and Fitness Plan (an energy-
controlled low-fat healthy eating diet + weekly group
exercise class). The control was a delayed treatment group
which involved no dietary intervention until after 6 months.

Study setting, subjects and design

Three hundred overweight and obese men and women
were recruited via a BBC advertising campaign at five
university centres across the UK, i.e. Surrey (Guildford),
Nottingham, Ulster (Coleraine), Bristol and Edinburgh
(Queen Margaret University College). Each centre aimed
to recruit a cohort of sixty participants, to allow twelve in
each diet group plus a further twelve in a control group.
Subjects were chosen from people aged 18 to 65 years
who lived within 30 miles of a test centre and had a self-
reported BMI between 27 and 40 kg/m?*. Those who ful-
filled these preliminary inclusion criteria were deemed
eligible for the study after confirmation from their general
practitioner, based on the following exclusion criteria:
prior history of CHD, known type 1 or 2 diabetes, liver or
respiratory failure, gout, lipid-lowering or anti-hyperten-
sive medication, history of obesity with known cause (i.e.
Cushing’s syndrome, hypothyroidism), previous gastric
or weight-loss surgery, taking any weight-losing drugs
(including Orlistat or Sibutramine), clinical depression,
eating disorders, drug or alcohol abuse, any malabsorptive
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state (including lactose intolerance), treatment for a
malignancy, pregnancy or breast-feeding. Participants
gave their informed written consent to take part in the
study. Ethical approval was obtained from the South East
Multi-centre Research Ethics Committee.

Participants were stratified by gender (only 30% of par-
ticipants were male) and randomly allocated to any of the
five groups (four diets and control). Each participant
undertook the diet to which they had been assigned for 6
months. For the group-based programmes (Weight Watchers
and Rosemary Conley), participants arranged to attend
the most geographically convenient class and the costs
of joining and attending one class per week for 6 months
were reimbursed on presentation of receipts. Both parent
companies of Weight Watchers (www.weightwatchers.co.
uk) and Rosemary Conley (www.rosemary-conley.co.uk)
signed a contract committing to the provision of standard
care. For Slim-Fast, the cost of up to two meal replacements
per day was reimbursed on presentation of receipts, and
a copy of the Slim-Fast Support Pack was provided. The
Atkins group was given a copy of Dr Atkins’ New Diet
Revolution'™®. Control group subjects were asked to main-
tain their current diet and exercise pattern and were offered
any of the diets for 6 months at the end of study, free of
charge. All participants were able to claim reimbursement
of travel costs. Diet group participants were instructed to
follow the specific guidelines for each dietary programme,
and every effort was made to avoid investigator manage-
ment of, or interference in, participants’ food intakes.

Participants attended the test centres on a 4-weekly basis,
where they were weighed in light clothing and their blood
pressure and waist circumference was measured. A fasting
venous blood sample was taken from all participants at
baseline, and after 8 and 24 weeks for the measurement of
insulin, glucose and plasma lipids. Additional blood samples
were taken monthly from the Atkins group to monitor renal
function (urea, electrolytes and cystatin C).

Dietary analyses

Participants were asked to complete a 7d diet diary at
baseline, 8 and 24 weeks, using a previously validated
diary based on household measures. Diaries were
checked for completeness and energy and macronutrient
composition were calculated using nutrient analysis
software (Windiets Research Version; The Robert Gordon
University, Aberdeen, UK).

Biochemical analyses

Plasma glucose, TAG, HDL-C and LDL-C were measured by
standard automated spectrophotometric methods (reagent
kits from Randox, County Antrim, UK). The inter-assay
CV were <5% for these assays. Insulin was measured by
an immunochemiluminometric assay (Molecular Light
Technologies, Cardiff, UK). The inter-assay CV was <10 %.
Insulin sensitivity was calculated by the homeostasis
model assessment (HOMA)'”. LDL particle size was
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determined by iodixanol density gradient centrifugation
as previously described®*". Cystatin C was measured
by an automated immunoturbidimetric method*?. Blood
samples from all visits (baseline, 2 and 6 months) were
analysed for each individual within a single batch for all
biochemical analyses.

Statistical analyses

Analyses are reported for all completing participants,
defined as those with data available at each of three time
points: baseline, week 8 and week 24. The final drop-out
rate was 28%. ANOVA showed no effect of test centre
on either anthropometric or demographic measures, total
weight loss in completing participants, or total drop-out
rate. Data for all participants were therefore analysed
together. Changes in metabolic variables over time were
examined by repeated measures ANOVA (with ‘time’ as the
within-subject factor and ‘diet group’ as the between-
subject factor). Comparisons between diets for metabolic
variables at 6 months were examined by analysis of covari-
ance, with diet group and gender as between-subject
factors and baseline measurements as covariates. Post hoc
comparisons for differences between groups were located
using the Tukey Honest Significant Difference test. Asso-
ciations between weight loss, plasma lipids and insulin
were tested using the Pearson’s correlation. Data are
reported as means and their standard errors unless other-
wise stated and P values of <0-05 were considered statis-
tically significant. Data were analysed using the Statistica
statistical software package (Statsoft, Tulsa, OK, USA).

Results

Baseline characteristics

Demographic and anthropometric measures of the groups
are shown in Table 1. There were no significant differences
in baseline characteristics between the groups.
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Dietary analyses

A summary of macronutrient and energy intakes at
baseline, 2 and 6 months, for those subjects returning
complete 7 d diaries, is shown in Table 2. The dietary data
have also been partly reported elsewhere™®. The diet at
baseline comprised on average 37 % fat, 42% carbohy-
drate, 16% protein and 5% alcohol (percentage of
energy), and showed no differences between groups.
Predicted changes in macronutrient composition occur-
red over the course of the study. Thus, there was a
marked reduction (66-80%) in carbohydrate intake on
the Atkins diet and reductions of between 30 and 50 % in
fat intake on the other three diets. On average, mean daily
energy intake fell by 30% on the four diets compared
with baseline values, but decreased much less (10%) in
the control group after 2 months of dieting.

Changes in body weight

Absolute weights at baseline, 2 and 6 months are shown
in Table 3. There was significant weight loss between
baseline and both 2 and 6 months in all four dieting
groups (P<0-001). However, no significant differences in
weight loss between diets were observed at 6 months.
There was no significant change in weight in the control
group. A full examination of weight outcomes has been
reported previously'”. Markers of renal function were
maintained within normal limits for all Atkins participants.

Relationships between reported dietary intake
and weight loss

Within those participants for whom food intake was
successfully measured, there was no significant difference
between diet groups in the fall in energy intakes (the
difference between energy intake at baseline and at 2 and
6 months) or weight loss at 2 or 6 months. An analysis of
the relationship between individual weight loss and the
fall in energy intakes showed, for the cohort as a whole,

Table 1 Baseline demographic and anthropometric data of participants by diet group: UK multi-centred, randomised controlled trial of the
effects of four commercially available weight-loss programmes on lipid-based CVD risk factors

Atkins Weight Watchers Slim-Fast Rosemary Conley Control Whole cohort
(n 57) (n 58) (n 59) (n 58) (n61) (n 293)
(15 M, 42 F) (16 M, 42 F) (17 M, 42 F) (16 M, 42 F) (15M,46F) (79 M, 214 F)
Age (years)
Mean 40-9 39-9 38-9 40-6 40-8 40-3
SD 9-7 10-9 10-7 10-3 9:6 10-2
BMI (kg/m?)
Mean 31-9 31-2 32:2 31-6 315 317
SD 2:2 27 3-0 2:6 29 27
Waist circumference (cm)
Mean 102-0 100-0 101-0 100-0 100-0 101-0
SD 10-6 10-3 115 9-8 10-1 10-4
Systolic blood pressure (mmHg)
Mean 135-0 127-0 129-0 1300 130-0 131-0
SD 15-1 151 17-0 14-8 16-1 15-6
Diastolic blood pressure (mmHg)
Mean 83-0 80-0 81-0 82-0 81-0 82-0
SD 10-7 10-7 115 10-3 9-6 10-4

M, males; F, females.
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that at 2 months weight loss was significantly related to
the fall in energy intake (= 0-40, P<<0-001, 7 162) but at
6 months the weight loss was not significantly related to
the fall in energy intake (r=0-23, P=0-115, n 47),
although food intake was successfully measured only in
forty-seven subjects at 6 months. Within individual dietary
groups, weight loss at 2 months was related to the fall
in energy intakes only for Rosemary Conley (7= 0-50,
P<0-005) and Slim-Fast (r=0-51, P<0-002) groups,
while at 6 months there was a significant relationship only
for the Slim-Fast group (= 0-63, P= 0-049).

Changes in plasma lipids and lipoproteins within
and between dietary groups

Mean values of plasma lipids and lipoproteins are shown
in Table 3. Plasma LDL-C concentrations decreased sig-
nificantly in the Weight Watchers, Slim-Fast and Rosemary
Conley groups after 6 months compared with basal
values, but were unchanged for the Atkins group. Plasma
TAG concentrations decreased significantly in the Atkins,
Weight Watchers and Rosemary Conley groups, but were
unchanged in the Slim-Fast group. HDL-C was unchanged
at 6 months compared with basal values in the Atkins
groups, but decreased significantly in all other groups,
including the control group.

Changes in plasma lipid and lipoprotein concentrations
between 0 and 6 months are shown in Fig. 1. There was a
significant effect of diet on plasma LDL-C (2= 0-0005),
TAG (P<0-021) and HDL-C (= 0-018) after adjustment
for baseline values, but no effect of gender. There was
no significant effect of diet on the ratio of total cholesterol
to HDL-C.

Changes in LDL particle size at 6 months between
groups; association with plasma LDL cholesterol
and TAG

LDL peak density decreased within all dietary groups,
indicating an increase in LDL particle size (Fig. 2). There
was a significant effect of diet on LDL density (2= 0-003)
across groups after adjusting for baseline values but no
effect of gender. The decrease in LDL peak density
(increase in LDL particle size) was significantly greater than
the control only in the Atkins group. While the effects of the
four diets on LDL-C were unrelated to LDL particle size, the
reductions in plasma TAG after 6 months were respectively
three- and ninefold greater in subjects with a predominance
of small, dense LDL at baseline on the Atkins (P = 0-003)
and Weight Watchers (P<<0-001) diets (Fig. 3).

Changes in plasma insulin and glucose within and
between dietary groups

Mean plasma insulin was decreased after 6 months in all
dieting groups, compared with a small rise in insulin in
the control group. There were no differences between the
dieting groups but evidence of a diet-gender interaction
(P=0-045). Changes in glucose levels showed no effect
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Table 3 Weight and lipid-based CVD disease risk factors in participants at baseline, 2 and 6 months for control and diet groups: UK multi-
centred, randomised controlled trial of the effects of four commercially available weight-loss programmes on lipid-based CVD risk factors

Atkins Weight Watchers Slim-Fast Rosemary Conley Control
Mean sD Mean SD Mean sD Mean SD Mean SD

Weight (kg)

Baseline 921 13-6 89-4 13-6 92-1 14-3 88-2 131 87-6 14-6

2 months 85-1** 10-9 84-2** 132 87-2** 124 82-8** 12:4 86-9 14-8

6 months 83-2** 10-6 81-4** 136 85-4** 12:2 79-4** 126 88-5 15-0
TAG (mmol/l)

Baseline 1-65 0-70 1-55 0-77 1-49 1-00 1-59 0-83 1-40 0-65

2 months 1-07* 0-44 1-25** 0-47 1-47 1-04 1-34** 0-58 1-50 0-65

6 months 1-01* 0-33 1-20** 0-47 1-29 0-87 1-31** 0-52 1-38 0-65
LDL-C (mmol/l)

Baseline 3:72 0-52 3-56 0-81 3:55 0-81 3-59 0-67 3-64 0-84

2 months 3:59 0-73 3-12** 0-71 3-:29** 0-68 3-21** 0-66 3:79 0-78

6 months 3:56 0-76 3-13** 0-58 3:31** 0-70 3-15** 0-57 3:55 0-73
LDL peak density (g/l)

Baseline 1-0317 0-0031  1-0303 0-0031  1-0299 0-0036  1-0301 0-0036  1-0302 0-0032

6 months 1-0280** 0-0021  1-0281**  0-0021  1-0286** 0-0030 1-0285** 0-0031  1-0287**  0-0032
HDL-C (mmol/l)

Baseline 1-22 0-23 1-16 0-24 1-25 0-27 1.22 0-30 119 0-22

2 months 1-24 0-25 1-04** 0-21 1-15** 0-28 1-07** 0-24 1-22 0-24

6 months 114 0-32 0-98** 0-15 1-09** 0-27 1-02** 0-25 1-04** 0-20
Glucose (mmol/l)

Baseline 5-59 0-45 5-54 0-49 5-50 0-52 5-66 0-66 5-44 0-37

2 months 5-52 0-43 5-36 0-51 5-41 0-49 5-50 0-53 5-42 0-43

6 months 5-30* 0-61 4-95** 0-65 5-23* 0-60 5-23** 0-54 5-18* 0-51
Insulin (pmol/l)

Baseline 732 35-1 62-2 324 72-3 39-1 757 427 68-1 35-6

2 months 75-2 83-6 57-2 35-9 80-1 67-1 63-7 31-8 69-2 41-0

6 months 54-8 32-4 52-9 30-2 64-6** 39-6 58-5 34-8 75-9 45-0

LDL-C, LDL cholesterol; HDL-C, HDL cholesterol.
Mean values were significantly different from baseline: *P<0-05, **P<0-01.
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Fall in plasma metabolites (mmol/l)

Atkins

Weight-Watchers Slim-Fast Rosemary Conley Control

Fig. 1 Changes in plasma metabolites TAG (&), LDL cholesterol ([0) and HDL cholesterol (B) over 6 months (basal minus
6-month level) in participants assigned to one of four dieting groups or a control group: UK multi-centred, randomised controlled
trial of the effects of four commercially available weight-loss programmes on lipid-based CVD risk factors. Values are means with
their standard errors represented by vertical bars (Atkins n 33, Weight Watchers n 46, Slim-Fast n 44, Rosemary Conley n 41,
control n 37). #°Mean values within each metabolite with unlike superscript letters were significantly different (P < 0-05)

for either diet or gender, although there was a trend
(P=0-053) towards a dietary effect, with the largest mean
glucose fall found for the Weight Watchers and Rosemary
Conley diets. Similarly, insulin sensitivity (%S), calculated
by HOMA, showed no effect for either diet or gender,
although there was a trend (P=0-095) towards a dietary
effect, with an increase in insulin sensitivity in the dieting
groups.
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Associations between changes in weight or waist
circumference and changes in plasma insulin,
glucose and lipids

Associations between changes in weight or waist circum-
ference (0-6 months) and changes in plasma insulin,
glucose and lipids are shown in Table 4. Weight loss was
significantly associated with changes in insulin, glucose
and in the lipid profile at 6 months. Changes in waist
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0-004

0-003

0-002

0-001

Fall in LDL peak density (g/l)

Al

Weight- Slim-Fast Rosemary Control
Watchers Conley

Atkins

Fig. 2 Changes in peak LDL sub-fraction density over 6
months (basal minus 6-month level) in participants assigned to
one of four dieting groups or a control group: UK multi-centred,
randomised controlled trial of the effects of four commercially
available weight-loss programmes on lipid-based CVD risk
factors. Values are means with their standard errors repre-
sented by vertical bars (Atkins n 33, Weight Watchers n 46,
Slim-Fast n 44, Rosemary Conley n 41, control n 37). #°Mean
values with unlike superscript letters were significantly different
(P<0-05)

circumference showed similar associations to those for
weight loss with the exception of glucose. Correlations
were generally stronger for men than for women.

Discussion

The present study was a multi-centred, randomised
controlled trial of commercially available weight-loss
strategies as they are likely to be followed by the public.
Thus every effort was made to avoid investigator man-
agement of, or interference in, participants’ food intakes.
As discussed elsewhere!”; there were no differences in
diet, centre or gender in terms of the proportions of
participants who completed or withdrew. The analysis of
completers showed that, within each group, there was
variable compliance resulting in a large range of weight
loss for each of the four regimes, but all four diets tested
were equally effective at promoting weight loss over
6 months.

Participants achieved approximately 70 % of their final
weight reduction after 2 months, and this was reflected in
significant improvements in most metabolic variables by
this time. Overall, weight loss was positively correlated
with improvements in blood lipids with respect to plasma
TAG, insulin, glucose, LDL-C values and LDL particle
size. These findings are in agreement with many other
studies">?*?% and emphasise the beneficial impact of
negative energy balance and weight loss on metabolic
factors related to CVD risk in overweight and obese
subjects. The present study shows that this can be
achieved through engagement with popular, commer-
cially available weight-loss programmes in the UK. The
similar efficacy of the four diets in terms of weight loss
also afforded an opportunity to identify any effects of the
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Fig. 3 Changes in (a) plasma LDL cholesterol (LDL-C) and (b)
plasma TAG by LDL phenotype (N, normal LDL phenotype at
baseline, phenotype A; [, small dense LDL phenotype at
baseline, phenotype B) over 6 months (basal minus 6-month
level) in participants assigned to one of four dieting groups or a
control group: UK multi-centred, randomised controlled trial of
the effects of four commercially available weight-loss pro-
grammes on lipid-based CVD risk factors. Values are means
with their standard errors represented by vertical bars (Atkins
phenotype A =24, B=19; Weight Watchers A=238, B=38;
Slim-Fast A=39, B=5; Rosemary Conley A=34, B=7;
control A = 32, B = 5). Mean values were significantly different
between phenotypes: *P<0-03, 1P <0-01

Table 4 Significant associations (P < 0-05) between change in
weight or waist circumference (0—6 months) and change in plasma
insulin, glucose or lipids: UK multi-centred, randomised controlled
trial of the effects of four commercially available weight-loss
programmes on lipid-based CVD risk factors

Weight Waist circumference

All Males Females All Males Females

Insulin 0-37 0-42 0-29 035 044 0-29
Glucose 0-20 0-28 019 NS NS NS
TAG 0-35 0-40 0-27 0-35 0-36 0-29
LDL-C 0-26 0-26 026 023 NS 0-30
LDL peak density 0-38 0-49 0-19 038 057 0-23
HDL-C NS NS NS NS NS NS

LDL-C, LDL cholesterol; HDL-C, HDL cholesterol.
Values are Pearson correlation coefficients (r).

macronutrient composition of the diets on CVD risk
markers that were independent of weight loss per se. The
carbohydrate-restricted Atkins diet was markedly differ-
ent in macronutrient composition compared with the
other three diets (Weight Watchers, Rosemary Conley and
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Slim-Fast). When macronutrient intake was expressed as
a percentage of total energy intake, the Atkins diet
reduced carbohydrate intake substantially after 2 months
and maintained a shift in the contribution of energy
from carbohydrate to total fat and protein over 6 months.
However, because the fall in energy intake resulted
primarily from a reduction in carbohydrate-rich foods
that were not replaced by protein or fat, in absolute
terms, the intake of protein, total and saturated fat was
largely unchanged from baseline values"'®!”. The Weight
Watchers, Rosemary Conley and Slim-Fast diets showed
similar shifts in macronutrient composition, with an initial
decrease in the percentage energy from fat and an
increase in the percentage energy from carbohydrate after
2 months, with some participants returning to baseline
values after 6 months. The energy derived from protein
showed a slight rise over time and remained higher than
baseline values by the end of the study. These changes in
dietary intake would indicate that the subjects were
adhering to the diets to which they were assigned.

The increasing popularity of low-carbohydrate diets has
prompted much debate over their potential to produce
adverse effects on blood lipids and lipoproteins'®>2”. The
evidence regarding LDL-C is equivocal. Early work
demonstrated significant increases in LDL-C when obese
subjects consumed a diet ‘devoid of carbohydrate con-
taining foods’ for 4 weeks followed by a progressive intake
of 5-8 g carbohydrate for the next 4 weeks®. Other short-
term studies (1-3 months) have shown no change in LDL-C
levels"™*'*_ The majority of longer-term studies have also
shown no change in LDL-C after 6 months*>”, with one
study reporting a significant decrease in LDL-C*®. How-
ever, HDL-C levels have generally been shown to be
maintained %31 or even improved(5’7’8) on a low-car-
bohydrate diet. This finding is in contrast to the effects of
low-fat, high-carbohydrate diets, which have been shown
to consistently lower LDL-C but also decrease HDL-C*®,
even when accompanied by significant weight loss®”.
There is general agreement that low-carbohydrate diets
are effective in lowering plasma TAG levels, especially
if accompanied by weight loss®”. Such diets are more
effective at lowering TAG during weight loss than are low-
fat, high-carbohydrate diets>>'®. While the latter diets
have been shown to either increase or decrease plasma
TAG in the absence or presence of active weight loss
respectively® variations in study design, length of inter-
vention (often 8 weeks or less) and dietary composition
have confounded interpretation of this effect. Moreover,
few studies have included a parallel control group or
intervened in free-living subjects with commercially avail-
able diets. The dietary effects on blood lipids in the present
study are in broad agreement with previous literature.
Significant differences were clearly apparent between the
low-carbohydrate Atkins group and two of the reduced-fat
diets, Rosemary Conley and Weight Watchers. The latter
had more pronounced effects in lowering LDL-C, while
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plasma TAG was reduced more effectively in the Atkins
group. HDL-C was reduced in all groups with the notable
exception of Atkins, but was unaffected by any of the diets
in comparison to the control. Similarly, LDL-C was unaf-
fected by the Atkins and Slim-Fast diets, whereas plasma
TAG was unaffected by the Slim-Fast and Rosemary Conley
diets, relative to the control. There were non-significant
changes in some lipid parameters in the control group over
6 months that may have influenced between-group com-
parisons. Although there was no significant weight loss
over time in the control group, other aspects of lifestyle
such as exercise and activity were uncontrolled and
subjects may have altered their behaviour in this respect.
This might be expected given that all subjects in the
control group had initially intended to lose weight as a
prerequisite in volunteering for the study. The limited
efficacy of these commercial weight-loss programmes in
improving blood lipids may also be due, in part, to the
very variable weight loss observed in all four dieting
groups under free-living conditions, with some indivi-
duals being extremely successful and others less so''”.
Moreover, the weekly exercise class in the Rosemary
Conley programme conferred no additional benefit in
terms of weight loss or changes in blood lipids over a
diet-alone programme of similar macronutrient compo-
sition, such as Weight Watchers.

High-fat, low-carbohydrate and low-fat, high-carbohy-
drate diets have been shown to produce differential
effects on plasma LDL-C and TAG that depend on the
initial type of LDL or LDL phenotype. High-fat, low-carbo-
hydrate diets have been shown to increase LDL particle
size and produce greater reductions in LDL-C and TAG in
comparison to low-fat, high-carbohydrate diets in patients
with a predominance of small, dense LDL. Likewise, the
LDL-C-lowering capacity of a low-fat, high-carbohydrate
diet is enhanced, and the potentially adverse TAG-raising
effects of this diet limited, in individuals with a pre-
ponderance of this abnormal type of LDL'3? . In the
present study, there was no evidence of an association
between dietary effects on LDL-C and the predominant
type of LDL. This may be explained by the surprisingly
low expression of small, dense LDL in this overweight
population at the outset of the study, and thus inadequate
statistical power to identify such a relationship. In con-
trast, significantly greater reductions in plasma TAG were
associated with a predominance of small, dense LDL
particles in both the Atkins and Weight Watchers groups
at baseline. This finding can be attributed to the close
metabolic interrelationship between raised plasma TAG
and the production of a more atherogenic species of
small, dense LDL1?,

Central weight gain is an established underlying cause
of lipid abnormalities associated with increased CVD risk
that can be corrected effectively through weight loss. Our
study has demonstrated that commercial weight-loss
programmes can help people with uncomplicated obesity
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and that relatively modest weight loss is associated with
improvement in CVD risk factors. It was, however, rela-
tively short-term (6-months) in terms of sustainable
weight loss. The importance of strategies to maintain
weight loss, in addition to successful dieting strategies,
cannot be overemphasised. In this context, a 12-month
follow-up of these participants, reported elsewhere!”,
pointed to an advantage of programmes based on group
support in maintaining weight loss. While the present
study showed all diets to be equal in their ability to
promote weight loss, there was some disparity in their
effects on blood lipids and lipoproteins. Despite concern
over the possible adverse effects of low-carbohydrate
diets, no detrimental effects were observed in subjects
who were actively losing weight but also consuming a
significantly greater proportion of their total energy as fat.
Our findings also suggest that the cholesterol- and TAG-
lowering efficacy of these diets could be significantly
improved by the recognition and targeting of subjects
with a small, dense LDL phenotype.
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