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Pilot evaluation of an online weight management
programme

S Cawley?, S Farrelll, DG Byrne?, MJ Turner 3, B Clune*, D McCartney?
1School of Biological Sciences, Dublin Institute of Technology, Kevin St., Dublin 8, Ireland:;
2GEMS Directorate, St. James’s Hospital, James’s St., Dublin 8, Ireland:;

3UCD Centre for Human Reproduction, Coombe Wdihen and Infants University Hospital, Cork St.,
Dublin 8, Ireland;

4DIT Student Health Centre, Dublin Institute of Technology, Aungier Street, Dublin 8, Ireland.

Abstract

This intervention examined the efficacy of a six-week online weight loss programme. Students and
staff of a third level institution (n=183) were recruited to the programme which provided individualised
dietary advice for weight loss. Eighty-five participants (mean age 29.7 years, mean BMI 28.9kg/m?, 33%
male) met the minimum inclusion criterion of logging on to the study website at least twice. All
participants who completed the full six-week programme lost weight (n=31), with significant reductions
in mean weight (2.8kg), BMI (0.9kg/m?) and waist circumference (4.1cm) observed between the start
and end of the programme (all P<0.001). Among “completers”, males lost more weight than females
(4.2kg vs. 1.9kg, P=0.004). One in four completers lost >5% of their bodyweight, with reductions in
biscuit and alcohol consumption being most predictive of weight loss. These findings suggest that

individualised online dietary advice is effective in achieving short-term weight loss, especially in males.
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Introduction

Latest research from Ireland reveals that 37% of Irish adults are overweight with a further 23% classified as
obesel. Weight loss interventions are traditionally held “in-person”, but may fail to engage those who prefer a
more anonymous means of receiving weight loss advice?. Studies evaluating online weight management
programmes show that they can achieve successful weight loss outcomes, commending them as a potentially
cost-effective way of targeting obesity3®. This study investigated whether participation in a six-week online
dietary intervention programme was associated with significant short-term weight loss. The dietary and lifestyle
changes most associated with successful weight loss, as well as participant attrition rates were also

investigated.

Methods

A convenience sample of 183 staff and students of the Dublin Institute of Technology (DIT) were recruited in
February 2013, with subjects who were pregnant excluded from the study. Informed written consent was
obtained from all participants at their initial baseline appointment. Participants were measured in light clothing,
without shoes, jackets or any heavy items in their pockets. Body weight was measured to the nearest 0.2 kg
using a calibrated Seca Mechanical Floor Scales, model 731 (Seca Ltd., Birmingham, UK), while height was
measured to the nearest 0.5cm using a “Leicester Height Measure” stadiometer (Chasmore’s Ltd., London,
UK). Waist circumference was measured at the mid-point between the lower rib margin and the supra-iliac
crest on the mid-axillary line using a 150cm measuring tape (Korbond Industries Ltd., Grantham, UK) as
described previously®. At the initial appointment, participants were shown how to login to the online
application, register an account and enter their anthropometric and health behavioural data. Physical activity
level (PAL) was estimated using a six-point relative scale!!, while the dietary assessment comprised 31
guestions concerning participants’ eating pattern and their current intake of fruit and vegetables; high fibre
breakfast cereals; starchy carbohydrates; meat and meat products; sugar-sweetened foods and drinks; dairy
products; fatty foods and alcohol. Upon completion of the online dietary assessment, the application generated
an “assessment report” outlining the overall quality of the participant's diet and highlighting two explicit,

personalised dietary goals to be implemented.

Each week, participants received a motivational e-mail inviting them to login again and re-take their
assessments. On the basis of their updated answers, the application generated two new personalised dietary
goals for implementation. An initial and final diet score was generated for each respondent who completed the
programme. These were derived by determining whether the participant reported a “positive” change in

behaviour (scored 1) or a “negative” change in behaviour (scored -1) in relation to each of the ten dietary and
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physical activity domains under examination. A positive change reflected a change in participant behaviour
towards better compliance with national dietary guidelines in that domain. Where dietary behaviour remained

unchanged at the conclusion of the six week programme, participants received a score of 0 for that domain.

The overall dietary change score was then computed for each participant, by summing their dietary change
scores (1, 0 or -1) from each of the ten individual dietary and physical activity domains. At the end of the six-
week online programme, repeat anthropometric measurements were taken. Using PASW v.20.0 (©IBM Corp.,
Armonk, New York), independent samples t-tests were used to compare the characteristics of the full baseline
cohort against those of the group who completed the programme; and to assess differences in mean weight
change between groups reporting differing changes in dietary behaviours. Paired t-tests were used to assess
the significance of weight and waist circumference changes amongst those completing the six-week
programme. Binary logistic regression analyses were performed to identify factors associated with the
achievement of 23% weight loss over the course of the programme. A significance level of P<0.05 was cited for

all statistical analyses.
Results

One hundred and eighty-three participants were recruited to the pilot online programme. Ninety eight
participants (53.6%) did not meet the inclusion criterion of logging onto the online application at least twice over

the six-week programme and were excluded from further analysis.

Table 1: Baseline Characteristics of Study Cohort

Baseline Cohort “Completers” only
(n=285) (n=31)

Sex [% (n)]

Male 33 (28) 42 (13)

Female 67 (57) 58 (18)
Age [years; mean (5D)] 297 (11.2) 325(13.0)
PAL [% (n)]F

153 3327 32 (10)

1.83 58 (48) 55 (17)

21 9(7) 13 (4)
Weight [kg; mean(SD)] 833 (14.4) B23(14.7)
Waist [cm; mean (SD)] 932 (11.2) 933(11.3)
Waist height (WHt) ratio [mean (SD)]° 0.55 (0.06) 0.55(0.05)
BMI [kg/m?; mean (SD)]¢ 2686 (4.3) 281(3.7)

2PAL for baseline cohort: n=82 {incomplete data for n=3); "WHit ratio for baseline cohort: n=84{incomplete data for n=1); “BMI for baseline cohort: n=84
(incomplete data for n=1)

Eighty-five subjects (46.4% of the initial population) met this minimum inclusion criterion. These 85 participants
comprised the baseline cohort and were predominantly overweight or obese (45% overweight and 32% obese).
Thirty-five participants (19.1%) returned to be re-weighed at the end of the six-week programme. Of these 35
“completers”, four were excluded; three because they failed to meet the minimum inclusion criterion of logging

in two times or more, and one because of incomplete data. This yielded a final sample of 31 programme
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“completers”.

The attrition rate from the original one hundred and eighty-three participants recruited was 83%. The attrition
rate from the baseline cohort of 85 participants who logged-in twice or more was 64%. The completers did not

differ from the total baseline population in terms of their age, gender, physical activity or bodyweight (Table 1).

Amongst completers (n=31), significant declines in mean bodyweight (2.8kg); BMI (0.9kg/m?); waist
circumference (4.1cm) and waist:height ratio (0.04) were observed between baseline and the end of the six-
week programme (all P<0.001) (Table 2). Twenty-six per cent of completers (n=8; 5 male, 3 female) achieved
25% weight loss during the programme, while 55% of completers (n=17; 9 male, 8 female) achieved 23%

weight loss.

Table 2: Changes in Anthropometric Status between Start and Finish of Programme amongst Completers (n=31)

Before After P-value

Weight (kg; mean (5D)) Males 949 (7.2) 90.7 (7.2) <0.002
Females 73.3(11.7) 1.4011.7) <0.001

Overall 82.3 (14.7) 79.5(11.9) <0.001

Body mass index (kg/m2; mean {50)) Males 30.1(2.8) 286 (2.9) <0.001
Females 26.6 (3.6) 26.0(3.8) 0.001

Overall 28.1(3.7) 27.2(3.7) <0.001

Waist Circumference (cm; mean (5D)) Males 1024 (7.1) 97.0(6.3) <0.001
Females 86.7 (9.0) 83.5(9.8) <0.001

Overall 93.3(11.3) 89.2 (10.8) <0.001

Waist-Height Ratio (mean (SD)) Males 0.57 (0.04) 0.54 (0.04) <0.001
Females 0.52 (0.05) 0.50 (0.06) <0.001

Overall 0.56 (0.06) 0.52 (0.06) <0.001

Mean weight loss was greater in males than females (4.2 (£2.5) kg versus 1.9 (x1.5) kg; P=0.004). Mean
percentage initial bodyweight loss tended to be greater in males than in females (4.4 (£2.6) % versus 2.6 (x2.1)
%; P=0.052). Mean reduction in waist circumference among males compared to females was 5.4 (x2.8) cm

versus 3.2 (x2.5) cm, but again, this did not reach statistical significance (P=0.07).

Those who made a “positive change” in their biscuit consumption achieved a significantly greater percentage
reduction in initial body weight (5.1 (£ 3.1) %) than those who made a “negative or no change” (2.9 (x2.0) %;
P=0.03) (Table 3).
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Table 3: Weight Loss Outcomes according to Changes across Ten Dietary and Lifestyle Domains

Direction of No of Weight Loss  P-value % initial body P-value Reduction inwaist P-value Reduction in P-value
Change= “Completers”  (kg: mean weight lost circumference waist-height ratio
(SD)) (%, mean (SD)) (cm;, mean (SD)) (mean (SD))
Alcohol Positivet n=2 60 (4.2) 6.5 (4.6) 7.4 (4.0) 0.04 (0.02)
Negative/None n = 29 256 (2.0) 004 35022 006 3326 0.07 0.02 (0.02) 0.15
Biscuits Positives n=7 48 (3.1) 51 (3.1) 5.7 (3.0) 0.03 (0.02)
Negative/None 1 = 24 23 (16) 008 5500 003 3505 0.06 002 (0.02) 014
Bars & Sweets  Positive? n=10 33 (2.3) 36(2.2) 4.8(2.4) 0.03 (0.02)
Negative/None 1 = 21 26 (2.3) 045 3328 072 3609 029 0.02 (0.02) 021
Cooking Positives n=5 3.9 (2.9) 41(29) 5.3(2.0) 0.04 (0.02)
Negative/None  n = 26 26 (2.1) 027 439 (54 046 5708 025 0.02 (0.02) 012
Processed Meat  Positiver n=7 31 (11) 41(13) 48 (26) 0.03 (0.02)
Negative/None n = 24 28(25) 070 3507 038 3708 0.37 0.02 (0.02) 0.15
Take-away Positives n=2 35 (0.7) 4.9(0A1) 6.8 (1.3) 0.04 (0.01)
Negative/None n = 29 28 (2.3) 068 33025 037 3807 014 0.02(0.02) 023
Sugary Drinks  Positive® n=15 27(1.9) 31 (2.0) 3.4 (2.4) 0.02 (0.01)
Negative/None n = 16 3.0 (2.6) 071 3628 058 451 0.28 0.03 (0.02) 022
Breakfast Positive’ n=8 25(1.9) 3.2 (2.1) 46(3.1) 0.03 (0.02)
Negative/None n =23 2.9 (2.3) 062 3408 078 3507 0.47 0.02 (0.02) 0.24
Fruit &Veg. Positives n=10 31 (2.7) 3.4 (2.8) 31(2.1) 0.02(0.01)
Negative/None  n = 21 27 (2.1) 069 423 097 4429 0.20 0.03 (0.02) 015
Diet Score Positive* n=24 3.2 (2.3) 3.7 (2.4) 43(29) 0.03 (0.02)
Negative/None n =7 16 (16) 008 5421 012 51 021 0.02 (0.01) 020
PAL Positive! n=6 28(29) 3.4 (2.0) 5.6 (2.8) 0.03 (0.02)
Negative/None n = 19 256 (1.6) 080 3419 084 55053 0.07 0.02 (0.02) 0.14

Data from “completers™ n=31

a Direction of change which occurred from first log-in assessment result to last log-in assessment result

b Reducing alcohol intake to =17 units/weelk for males or =11 units/week for females

¢ Reducing biscuit intake to <5 biscuitsiweek

d Reducing intake of chocolate bars or sweets to =one/ week

& Changing to a healthier cooking method

f Reducing intake of processed red meats to zonce / week

g Reducing take-away infake fo <oncefweek

h Reducing intake of sugar sweetened beverages to nonefwsaek

i Changing to having high fibre breakfast cersal =5 momings/week

j Increasing total portions fruit and vegetables to =5 per day (Dept. of Health and Health Service Executive, 2011)
k Diet Score: changes in the nine dietary domains summed: zero/negative number overall scored 0 ("negative or no change” overall); positive number overall scored 1
(*positive change” overall)

| PAL (for n=25; data incomplete for n=6): making any increase in physical activity level

Those who made a “positive change” in biscuit intake also lost 2kg more weight and approximately 2cm more
from their waist circumference than those who had a “negative or no change” in this domain, although these

differences did not reach statistical significance (P=0.08 and P=0.06 respectively).

A “positive change” in alcohol consumption (i.e. reduced intake) was associated with greater weight loss than
making “negative or no change” in alcohol consumption (P=0.04). Mean percentage body weight lost (6.5
(x4.6) % versus 3.2 (£2.2) %) and mean waist circumference reduction (7.4 (x4.0) cm versus 3.8 (£2.6) cm)
also tended to be greater among those who made a “positive” change in alcohol consumption, than among
those who did not. However, these differences did not reach statistical significance (P=0.06 and P=0.07

respectively).

In absolute terms, reduction in waist circumference tended to be greater amongst those who made a “positive
change” in PAL (5.6 (x 2.8) cm) compared to those who made a “negative or no change” (3.5 (£2.3) cm); while
weight loss tended to be greater in those with a “positive change” in overall diet score (3.2 (£2.3) kg) versus
those with a “negative or no change” on this index (1.6 (+1.6) kg. Neither of these trends reached statistical

significance however (P=0.07 and P=0.08 respectively).
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In a binary logistic regression model containing six independent variables (gender, change in alcohol
consumption, change in biscuit consumption, change in consumption of chocolate bars and sweets, change in
PAL and change in cooking method), no variable made a unique independent contribution to the likelihood of
losing 3% body weight. The model as a whole explained between 14.4% (Cox & Snell R?) and 19.2%

(Nagelkerke R?) of the variance in likelihood of achieving 3% weight loss.

Discussion

This six-week online weight loss programme achieved statistically significant weight loss amongst those who
completed it. While weight loss with this online programme falls below the average of 4-8kg %1213 achieved
with other online programmes incorporating a behavioural change element, it is also of significantly shorter
duration than these other programmes. The proportion of “completer” participants who achieved clinically
significant (= 5%) weight loss is in the mid-range of other more traditional “in-person” interventions studied in
the UK (26% for the current study versus 15.7% in the general practitioner (GP) group, 18% in the National
Health Service (NHS) group-based community weight loss programme “Size Down” and 46% in Weight
Watchers)!4. This is an important finding when one considers the high cost associated with such “in-person”
programmes®. In the current study, male “completers” achieved greater weight loss than females, and lost an
average of 5.4 cm from their waist circumference. Sixty-three per cent of males who completed the programme
achieved =25% weight loss. While it must be noted that they began at a higher baseline weight compared to
female participants, these results are nonetheless promising given that far fewer males than females engage in
“in-person” weight loss trials>14. The flexibility of the current programme may have contributed to its success
amongst male participants, who in other studies describe time constraints as a prominent barrier to weight

loss?®.

The current study showed that those who reduced their biscuit consumption achieved greater percentage
weight loss than those who didn’t. Data from the North/South Ireland Food Consumption Survey (NSIFCS)
indicated that for each 1g/day increase in consumption of biscuits, cakes and pastries, the odds ratio (OR) for

being obese was 1.05%° making it a key target food group for weight loss interventions.

The current study also showed that those who reduced alcohol consumption below the guidelines set by the
Department of Health (DoH)*® (“positive change”) achieved greater weight loss than those who had a negative
or no change. Heavy drinking is associated with increased prevalence of weight gain and obesity’18. While a
“positive change” in physical activity level (PAL) did not predict differences in weight loss or waist
circumference reduction; those who made a “positive change” had a mean reduction in waist circumference
which in absolute terms was more than 2cm greater than those who didn’t. This is important because it is

abdominal adiposity which confers the greatest risk to human health*®.

The current programme compares unfavourably with other online weight loss programmes which report attrition
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rates of between 20-30%. Many participants cited work commitments or exam pressures as impediments to
completing the programme. It is also possible that participants who may have over-indulged during their Easter
holidays did not want to return to be re-weighed so soon after this break?!. Additionally, 52% of the baseline
cohort were aged 18-25 years, with young age previously highlighted as a predictor of attrition in adult weight

loss programmes?2.

Results in this study are for initial weight loss only, and therefore the ability of this programme to produce long-
term weight loss remains to be demonstrated. The high attrition rates and high percentage of individuals who
didn’t log-in again after their initial visit significantly reduced the power of this study, making definitive statistical
conclusions elusive in many cases. Other limitations include the self-selected, convenience sampling approach
used, the absence of a control population and the relatively homogenous nature of this educated sample
population. Nonetheless, the findings of the current study suggest that this six-week online weight
management programme results in significant reductions in weight, BMI, waist circumference and waist:height
ratio among those who complete it. Males achieved significantly better weight loss outcomes than females, and
the proportion of male participants was greater than that observed for more traditional “in-person” programmes.

These findings suggest that this tool may be especially effective for the delivery of weight loss advice to males.
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