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Abstract

Objective: To determine the relationship between the number of days of adherence to

weight loss advice and actual weight loss.

Methods: Weight loss tips were randomly assigned within broad categories to partici-

pants. Number of days of adherence and weight loss were then recorded. Tips were dis-
tributed through a popular weight loss related website. Participants were visitors to this
website. The sample consists primarily of adult females, with a total of 180 participants.
After answering some questions about their goals, individuals were assigned three tips to
healthier eating habits. Follow-up surveys were administered at the end of each month
thereafter.

Results: Weight loss per day of adherence increases significantly after the 25" day of
adherence. A day of adherence after the 25™ day is more than 10 times more effective,
resulting in nearly 0.5 pounds of weight loss as opposed to 0.04 pounds per day prior to
the 25 day.

Conclusion: Our results demonstrate the importance of long-lasting adherence in achiev-
ing weight loss. Given the nature of the weight loss tips involved, our results suggest that
ease of adherence may be one of the most important factors in administering health advice

to those wishing to lose weight.
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Introduction

Between 2007 and 2008, 68.0% of adults in the United
States were either overweight or obese [1]. Roughly a third of
all Americans [2,3] are trying to lose weight. With Medicare
recently approving doctors, nurses, and physicians’ assistants
to help with weight loss programs, critical questions have been
raised as to what type of advice could have the biggest influ-
ence.

Although stricter adherence to diet recommendations is
positively associated with greater weight loss [4,7], it is unclear
if a generalizable relationship between adherence and weight-
loss exists and if it does, what the nature of that relationship
would be in the short run. Our primary interest is exploring the

duration of adherence necessary for effective weight loss. We
analyze data collected from dieters (n=394) who were randomly
assigned three weight-loss tips per month on the website www.
mindlesseating.org [8,9]. We find that the relationship between
average duration of adherence and weight loss is positive and
increases significantly around 25 days.

Methods

After obtaining IRB approval, data were collected from par-
ticipants who volunteered to receive diet tips from www.mind-
lesseating.org [8-12]. Participants could choose one of four
goals: 1) lose or maintain weight, 2) eat healthier, 3) eat more,
or 4) help family eat better. An overwhelming majority (90.8%)
had the objective to lose or maintain weight [2,13]. Partici-
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pants were randomly assigned three tips each month that were
relevant to their chosen goal. Examples of tips include— “Do
not snack in front of television”, “Use an appetizer plate for a
main dish at dinner”, “Eat the healthy items on the plate first”,
and “Drink eight cups of water a day”. Each month participants
self-reported the number of days they adhered to the tips and
their weight in pounds. We exclude observations with monthly
weight changes of 10 pounds or more to eliminate incorrectly
entered reports or those from individuals with results too ex-
treme for the nature of the tips received. This exclusion elimi-
nates 4.8% of recorded observations. After these exclusions,
the sample consists of 394 individuals (96.4% female) and 780
observations. The average BMI of participants is 28.1 and aver-
age weight is 170.1 Ibs. Duration of participation was voluntary
(up to 11 months), and in order to allow within subject con-
trols we eliminate all who participated for less than 2 months
(54.3%). Participants reported adhering to each tip an average
of 13.6 days per month and reported losing an average of 0.94
pounds per month.

To determine the relationship between adherence and
weight loss, we group the data by 5-day intervals of average ad-
herence and examine how weight loss differed between these
groups. We also use Generalized Least Squares (GLS) regression
specifications with various controls (including initial weight,
gender fixed effects, race fixed effects, and controls for the
specific tips assigned). Next, we use a non-linear least squares
routine to identify the location of a kink point in the relation-
ship (linear spline). Finally, we fit the data with piece-wise third-
order polynomials in a random effects model (cubic spline). The
purpose in including this cubic spline is to determine whether
a less restrictive model yields results similar to those suggested
by the interval and linear spline identification strategies.

Results

Figure 1 displays average weight loss for participants in
5-day intervals. Those in a given month that adhere 25 or more
days lose a disproportionately large amount of weight—an av-
erage of 1.98 pounds compared to the 0.76 pounds for those
that averaged 20-24 days of adherence. Table 1 displays corre-
sponding results from random effects regression. Column 1 of
Table 1 shows the simple relationship of each interval relative
to 0-4 days of adherence, controlling for the selected goal. In
this specification, those that adhere 25 or more days lose an
estimated 1.95 pounds more than those with 0-4 days of adher-
ence, while those who adhere 20-24 days lose a significantly
smaller 0.80 pounds (p<0.01). These results hold with varying
levels of precision when we control for demographic variables
(Column 2), or specific weight loss tips (Column 3).

Figure 2 displays the results of a linear spline allowing for the
possibility of a discontinuity in the impact of adherence. This
analysis identifies 24.55 days as the point where adherence
becomes more effective. Table 2 displays regression results al-
lowing for a differential effect of adherence beyond 25 days.
The marginal coefficients represent the additional impact of
each day of adherence after the split point beyond the baseline
adherence. In the specification controlling only for goals (Col-
umn 1), each day after the break point is associated with an
additional 0.35 pounds of weight loss (p=.05). This is a sizable
increase given that an additional day of adherence is associated
with only 0.06 pounds of weight loss for the first 24.55 days.
Including additional controls yields similar, albeit less precise,
results. Figure 3 displays the results of the much more flexible
cubic spline regression. Despite the flexibility, the relationship

in Figure 3 is remarkably similar to the relationship formed by
the linear spline, with an apparent kink near the 25 day mark.
(Although a cubic spline was used, a similar pattern is found us-
ing other flexible forms such as a lowess smooth plot).

One may ask if this result is driven by more individuals los-
ing weight or individuals losing more weight after the 25" day.
Of those adhering more than 25 days, no participants gained
weight. Alternatively, for those adhering 20 to 24 days, almost
30% gained weight, with at least 15% gaining weight for each
other category of adherence. Individuals who adhere 25 or
more days are much less likely to gain weight than any other

group.
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Figure 1: Those that average 25 or more days of adherence report
losing significantly more weight.
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Figure 2: Those that average 25 or more days of adherence report
losing significantly more weight.
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Figure 3: Relationship between adherence and weight loss-linear
spline.
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Table 1: Adherence and weight loss over 5 day categories.

Variables (1) Without controls (2) Controling for type of tip (3) Controling for type and number of tip

5-10 days -0.223 (0.536) -0.272 (0.538) -0.200 (0.688)

11-15 days -0.381(0.492) -0.355 (0.501) -0.015 (0.623)

16-20 days 0.044 (0.491) -0.104 (0.502) 0.440 (0.640)

21-25 days 0.303 (0.505) 0.174 (0.520) 1.150* (0.663)

25-30 days 1.683*** (0.625) 1.433** (0.653) 1.896** (0.853)

Constant 0.219 (0.425) 0.417 (0.998) -0.066 (2.712)
Observations 416 416 416

Number of Participants 180 180 180

Standard errors in parentheses. ***p<0.01, **p<0.05, *p<0.1.

Table 2: Linear spline estimates of the relationship between adherence and weight loss.

Variables

(1) No controls

(2) Demographic controls

(3) Controls for demographics and number of tips

Days of Adherence (<24.55 days)

0.039* (0.022)

0.032 (0.023)

0.058** (0.026)

Days of Adherence (>24.55 days)

0.481** (0.242)

0.465* (0.245)

0.507 (0.343)

Constant -0.284 (0.383) -0.237 (0.977) 0.897 (2.507)
Observations 416 416 416
Number of Participants 180 180 180
Standard errors in parentheses. ***p<0.01, **p<0.05, *p<0.1.
Discussion 4. Alhassan S, Kim S, Bersamin A, King AC, Gardner CD. Di-

Our findings suggest that the impact of adherence on
weight-loss and diet success significantly increases after 25 days
of average adherence regardless of what advice is given. One
limitation of this study is that adherence and weight are both
selfreported [14]. If misreporting weight-loss and adherence
are positively correlated then our results may overestimate the
relationship between adherence and weight-loss. Additionally,
participants only report adherence once a month, potentially
reducing the accuracy of the reports.

In spite of these limitations, we believe this study reveals
an important relationship between adherence and weight loss.
There is greater benefit to adhering to a diet past 25 days a
month, regardless of the type of diet. This information could
prove useful to dieters and the health professionals who advise
them.
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