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The objective of the present study was to examine anthropometric, metabolic, psychosocial and dietary factors associated with dropout in a

6-month weight loss intervention aimed at reducing body weight by 10 %. The study sample included 137 sedentary, overweight and obese post-

menopausal women, participating in a weight loss intervention that consisted of either energy restriction (ER) or ER with resistance training

(ER þ RT). Anthropometric (BMI, percent lean body mass, percent fat mass, visceral adipose tissue and waist circumference), metabolic (total

energy expenditure, RMR, insulin sensitivity and fasting plasma levels of leptin and ghrelin), psychosocial (body esteem, self-esteem, stress, diet-

ary restraint, disinhibition, hunger, quality of life, self-efficacy, perceived benefits for controlling weight and perceived risk) and dietary (3-d food

record) variables were measured. Thirty subjects out of 137 dropped out of the weight loss programme (22 %), with no significant differences in

dropout rates between those in the ER and the ER þ RT groups. Overall, amount of weight loss was significantly lower in dropouts than in com-

pleters (21·7 (SD 3·5) v. 25·6 (SD 4·3) kg, P,0·05); weekly weight loss during the first 4 weeks was also significantly lower. Dropouts consumed

fewer fruit servings than completers (1·7 (SD 1·1) v. 2·7 (SD 1·53), P,0·05) and had higher insulin sensitivity levels (12·6 (SD 3·8) v. 11·1 (SD

2·8) mg glucose/min per kg fat-free mass, P,0·05). The present results suggest that the rate of weight loss during the first weeks of an intervention

plays an important role in the completion of the programme. Thus, participants with low rates of initial weight loss should be monitored intensely

to undertake corrective measures to increase the likelihood of completion.

Dropouts: Weight loss intervention: Diet: Metabolism

Independently of the type of obesity treatment, adherence to a
weight loss programme is unavoidable for its success(1 – 6).
Dropout is an important barrier to overcome in order to maxi-
mise the benefits of obesity treatments. In a systematic review
and meta-analysis of eighty studies with 26 455 subjects
enrolled in randomised weight loss clinical trials(2), the overall
dropout rate was 29 % at year 1 and 31 % at the end of the
studies duration (range from 1 to 5 years). Dropout rates
have also been reported to vary between 8 and 67 % in com-
mercial and self-help weight loss programmes(5), between 40
and 82 % in clinic-based programmes(7 – 10), and between 22
and 51 % in behavioural treatment programmes(11 – 14). The
type of dietary intervention may also affect dropout rates,
but results are contradictory; lower carbohydrate diets have
been found to be associated with both higher(1) and lower

dropout rates(3,6). The addition of a physical activity com-
ponent to a weight loss programme tended to reduce drop-
out(15), but results are controversial(5), possibly depending
also on the type of exercise. Comparison between studies is
difficult because of differences in the type of intervention,
the study duration and the sample composition.

Numerous factors, other than type of weight loss interven-
tion, have also been reported to be associated with dropout
rates(6,7,9,12,14,16 – 25). Psychosocial factors associated with
dropout include lower self-efficacy(19) and self-esteem(14).
A greater weight loss expectation(7,21) and a slower rate of
weight loss during the programme(11,22) were also found to
be positively associated with dropout, while the number of
previous weight loss attempts was found to be both posi-
tively(6,14) and negatively(25) associated. For anthropometric
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factors, percent body fat has been shown to be positively
associated(14), while, in some studies, BMI was positively
associated with dropout(14,15,17,19) but not in others(9,20).
Finally, the relationship between metabolic factors and drop-
out has received little attention(16,24).

A major limitation in this area of research is that most
studies examining the profiles of dropout considered selec-
tively either one of anthropometric, metabolic or psychosocial
characteristics. Studying multiple factors, in the same study
population, associated with dropout may help us better under-
stand attrition rates in weight loss programmes in specific
populations. Therefore, the purpose of the present study was
to determine the anthropometric, metabolic, psychosocial
and dietary factors related to dropout among overweight
and obese postmenopausal women participating in a weight
loss intervention, which consisted of a energy restriction
(ER) programme with and without resistance training (RT).

Methods

The Montreal Ottawa New Emerging Team weight loss
intervention was designed to reduce body weight (BW) by
10 % and consisted of a 6-month randomised ER with or with-
out RT. The present study was conducted according to the
guidelines laid down in the Declaration of Helsinki, and all
procedures involving human subjects/patients were approved
by the Université de Montréal, Comité d’éthique de la Faculté
de Médecine. Written informed consent was obtained from all
subjects/patients. Data were collected from 2003 (initiation of
recruitment) to 2006 (end of the intervention) on one site:
Département de nutrition, Université de Montréal.

By design, there were twice as many women randomised in
the ER group compared to the ER þ RT group, as women
who completed the 6-month ER weight loss intervention
were asked to participate in a 12-month follow-up with or
without RT. The present manuscript reports dropout results
for the initial 6-month weight loss period.

The present study included 137 sedentary, overweight and
obese postmenopausal women, recruited by newspaper adver-
tisements. Women were eligible to participate if they met the
following criteria: (1) BMI $ 27 kg/m2; (2) cessation of
menstruation for more than 1 year and a follicle-stimulating
hormone level $30 U/l; (3) non-smokers; (4) low to moderate
alcohol consumption (,2 drinks/d); (5) free of known inflam-
matory disease; (6) no use of hormone replacement therapy;
(7) sedentary (less than 2 h per week of structured exercise).
On physical examination or biological testing, all participants
had no history or evidence of: (1) diabetes (fasting glucose
.7·1 mmol/l or 2-h plasma glucose of .11·1 mmol/l after a
75-g oral glucose tolerance test); (2) untreated thyroid or pitu-
itary disease; (3) chronic liver or renal disease; (4) asthma
requiring therapy with steroids; (5) CVD, peripheral vascular
disease or stroke; (6) dyslipidaemia or hypertension requiring
immediate medical intervention (total cholesterol .8 mmol/l,
systolic blood pressure .160 mmHg or diastolic blood
pressure .100 mmHg); (7) history of alcohol or drug abuse;
(8) use of medications that could affect cardiovascular
function and/or metabolism; (9) BW fluctuation ^2 kg in
the last 3 months; (10) known history of inflammatory disease
as well as cancer; (11) orthopaedic limitations.

Before beginning the intervention, women were invited to
the Metabolic Unit at the Université de Montréal to assess
anthropometric, metabolic, psychosocial and dietary profiles
(testing was completed over a 1-month period). In addition,
all testing was preceded by a 4-week weight stabilisation
period; weight stability, within ^2 kg, was verified by a
weekly weighing at our research unit. The weight stabilisation
period was planned to reduce the acute effects of ER on out-
come measures(26).

Energy restriction intervention

The 6-month weight loss programme was medically super-
vised with the goal of reducing BW by 10 %. To determine
the level of ER, 2092–3347·2 kJ (500–800 kcal)(27) were sub-
tracted from individuals’ energy requirements (baseline RMR,
determined by indirect calorimetry, multiplied by a sedentary
physical activity factor of 1·4(28)). Diet prescriptions ranged
from 4602·4 to 7531·2 kJ/d (1100 to 1800 kcal/d). Macronutri-
ent composition of the diets was standardised: 55, 30 and 15 %
of energy intake, respectively, from carbohydrates, fat and
proteins. Each subject met with the study dietitian to receive
the diet prescription and was invited bimonthly for nutrition
classes, 1–1·5 h in duration. Themes discussed during the
group sessions included: food groups and their energy/nutrient
content as well as portion sizes; self-evaluation of dietary
intake and macronutrient distribution; dietary fats and portion
size; fibre and ways to meet an intake of 25 g/d; protein and its
effect on satiety; desserts (necessity and nutrient and energy
values); identification of physiological and emotional cues to
hunger; stage of readiness to lose weight; fad diets and
weight loss products. All subjects in the ER group were
instructed to maintain their habitual physical activities
during the weight loss protocol. During the weight loss inter-
vention, subjects were asked to come to the metabolic unit
once per week in order to be weighed.

Resistance training intervention

The 6-month RT programme consisted of four progressive
phases and was performed weekly on three non-consecutive
days (phase 1: introduction to training (3 weeks, fifteen rep-
etitions, two to three sets per exercise, 90–120 s between
sets); phase 2 (5 weeks, twelve repetitions, two to three sets
per exercise, 90 s between sets); phase 3 (9 weeks, eight to
ten repetitions, two to four sets per exercise, 120–180 s
between sets); phase 4 (8 weeks, ten to twelve repetitions,
three to four sets per exercise, 60–90 s between sets)). Each
training session included a warm-up of low-intensity walking
on a treadmill for 10 min. The RT programme consisted of the
following exercises: (1) leg press; (2) chest press; (3) lateral
pull downs; (4) shoulder press; (5) arm curls; (6) triceps exten-
sions. These exercises provide a total body RT programme for
all the major muscle groups of the body. Each exercise session
was individually monitored by qualified personal trainers.

Anthropometric, metabolic, psychosocial and dietary
assessments

Anthropometric assessment included BW measurement using
an electronic scale (Balance Industrielles, Montreal, Canada),
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and standing height measurement using a wall stadiometer
(Perspective Enterprises, Portage, MI, USA), as previously
described(29 – 32). Thereafter, BMI (BW (kg)/height2 (m)) was
calculated. BMI at 25 years was calculated using self-report
weight at 25 years and current height. The methods for body
composition, visceral adipose tissue and waist circumference
assessment were determined as previously described(29 – 32).

Metabolic assessments included measures of total energy
expenditure, RMR and RQ, as previously described(30,32).
The hyperinsulinaemic–euglycaemic clamp technique was
used to measure insulin sensitivity. Insulin infusion rate was
maintained at 75 mU/m2 for 180 min: during the last 30 min
of the clamp (steady state), glucose disposal was calculated
as the mean rate of glucose infusion measured, expressed as
mg/min per kg fat-free mass(30). Fasting plasma concentrations
of leptin and ghrelin were measured in duplicate with a com-
mercial RIA procedure(31).

Psychosocial assessment was completed using a validated
self-administered questionnaire, as previously described(33).
Body esteem was assessed using Mendelson et al.’s body-
esteem scale(34) (appearance, attribution and weight subscales);
self-esteem was assessed using Rosenberg’s scale(35); perceived
stress was assessed using Cohen et al.’s(36) perceived stress
scale; dietary restraint, disinhibition and hunger were assessed
using the Stunkard & Messick’s(37) three-factor eating ques-
tionnaire; quality of life was measured using the Medical
Outcomes Study General Health Survey(38,39) (health percep-
tions, mental health, role functioning, social functioning, physi-
cal functioning and pain subscales). Self-efficacy for controlling
weight was assessed with questions developed for the present
study according to social cognitive theory(34). Perceived benefits
for controlling weight and perceived risk for heart disease
and diabetes were developed for the present study according
to the Health Belief Model(34). Internal consistency reliability
for measures with more than one item was assessed using
Cronbach’s a-coefficients(34) and ranged from 0·62 to 0·91.

Dietary assessment included percentage of energy from
carbohydrates, protein and fat (total, saturated, monounsatu-
rated, polyunsaturated and trans), based on a 3-d food record
as previously described(32). Analyses were conducted with the
Food Processor SQL program (ESHA Inc.) using the 2001
Canadian Nutrient Data File. Number of fruit and vegetable
servings was calculated from the food records.

Statistical analysis

Individuals were classified as dropouts if they withdrew
during the intervention or did not come to the research unit
for body composition assessment at the end of the 6-month
intervention, since changes in body composition were the
primary outcomes of the Montreal Ottawa New Emerging
Team study. Thirty-three individuals were screened and with-
drew before randomisation because there were insufficient
data on these individuals to be included in the present
study. To determine differences between those who completed
the programme and those who dropped out, independent t tests
were used. A repeated-measures ANOVA was used to detect
changes in BW during the first 4 weeks of the intervention
within each group and between the groups (time £ group
interaction). When a significant time £ group interaction
was found, we performed t test analyses to detect the time

effect in each group. The SPSS program was used for analysis
(SPSS, Chicago, IL, USA). Values are expressed as the means
and standard deviations.

Results

During the 6-month weight loss intervention, thirty subjects out
of 137 dropped out of the weight loss programme (22 %).
Women’s reasons for dropouts were described as follows(31):
health problems not related to training (n 5); minor injury
related to RT (n 3); refusal of 6-month post-testing (n 3);
conflicting time schedules (n 4); personal/family problems
(n 2); weight loss too slow (n 3); travel distance to the research
unit (n 3); unspecified reasons (n 7). There was no difference
in the dropout rate between the ER þ RT group and the ER
group (25 % v. 20 %, P¼NS). Therefore, to compare the
anthropometric, metabolic, psychosocial as well as dietary
factors of completers and dropouts, we pooled the dropouts
and completers of the two types of interventions.

Dropout occurred at various times throughout the interven-
tion: eight had dropped out by the end of the first month, nine
by the end of the second month, two by 3 months and eleven
after 3 months. Overall, amount of weight loss (final weight 2
baseline weight) was significantly lower in dropouts than
in completers (21·7 (SD 3·5) v. 25·6 (SD 4·3) kg, P,0·05).
Furthermore, weekly weight loss during the first 4 weeks
was also significantly lower among dropouts (Table 1), but not
during subsequent weeks (data not shown). Dropouts began to

Table 1. Anthropometric and metabolic characteristics of completers
and dropouts

(Mean values and standard deviations)

Completers (n 107) Dropouts (n 30)

Variables Mean SD Mean SD

Age (years) 58·0 4·9 56·6 4·6
BW (kg) 84·4 14·5 82·3 9·9
Change in BW from baseline (%)

Week 1 20·90† 1·64 0·49* 2·77
Week 2 21·54† 1·70 20·26* 1·98
Week 3 22·10† 1·79 20·88*† 1·89
Week 4 22·68† 1·79 21·48*† 2·05

BMI (kg/m2)
Current 32·6 4·7 32·8 4·2
At 25 years 22·5 3·0 21·9 2·1

LBM (%) 51·5 4·6 49·9 4·4
FM (%) 45·5 4·7 47·1 4·5
VAT (cm2) 185·2 54·5 188·2 58·9
WC (cm) 103·5 11·7 103·0 9·0
TEE (kJ/d) 10 465 1609 10 046 1651
RMR (kJ/d) 5524 802 5460 679
RMR/kg of BW 66·6 6·8 67·2 7·7
RQ 0·9 0·1 0·9 0·1
IS (mg/min per kg FFM) 11·1 2·8 12·6* 3·8
Leptin (ng/ml)‡ 26·8 9·2 32·0 9·9
Ghrelin (pg/ml)§ 1107·6 345·5 1276·4 544·0

BW, body weight; LBM, lean body mass; FM, fat mass; VAT, visceral adipose
tissue; WC, waist circumfrance; TEE, total energy expenditure; IS, insulin
sensitivity; FFM, fat FM.

*Mean value was significantly different from that of the completers (P,0·05).
†Mean weight loss from baseline was significant, within the group (P,0·05).
‡ Data available for fifty completers and seventeen dropouts.
§ Data available for forty-two completers and fifteen dropouts.
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lose weight only at week 3, whereas completers had lost weight
from week 1.

The anthropometric and metabolic characteristics of com-
pleters and dropouts are reported in Table 1. We observed
that insulin sensitivity levels were significantly higher in drop-
outs compared to completers (12·6 (SD 3·8) v. 11·1 (SD 2·8) mg
glucose/min per kg fat-free mass, P,0·05); no other signifi-
cant differences were found.

Psychosocial and dietary characteristics of completers
and dropouts are presented in Tables 2 and 3, respectively.
No differences were noted for any psychosocial nor dietary
variables except that the number of portions of fruit servings,
calculated according to Canada’s Food Guide, was signifi-
cantly lower in dropouts than in completers (1·7 (SD 1·1)
v. 2·7 (SD 1·5), P,0·05).

Discussion

The purpose of the present study was to determine the anthro-
pometric, metabolic, psychosocial and dietary factors related
to dropout in overweight and obese postmenopausal women
engaged in a 6-month weight loss intervention. We found
that the addition of a RT component to a ER weight loss pro-
gramme did not affect dropout rates in a university-based
research setting. We did, however, observe significant differ-
ences for the rate of weight loss, for insulin sensitivity
levels and for fruit servings between completers and dropouts.

When women were asked their reasons for dropping out of
the programme, most answers were related to personal (i.e.
time constraints and family problems) and organisational
issues (i.e. location of the research unit and travel time to
reach it); yet, unsatisfactory weight loss may be an important

consideration in explaining dropout. We noted that the weekly
weight loss rate was significantly different between completers
and dropouts. Accordingly, it has been shown that weight loss
over the first 2 weeks of a weight management programme
using meal replacements was a predictor of the continuation
in the programme(24). Moreover, Finley et al. (40) observed
that clients who dropped out of a commercial weight loss pro-
gramme during the first 4 weeks lost about 1 % of their initial
BW compared with about 12 % weight loss for clients who
remained in the programme for at least 40 weeks. Further-
more, the Finley study showed that percent weight loss was
directly associated with the amount of time an individual
remained in the weight loss programme(40). Thus, we believe
that weight loss during the first weeks of a weight loss inter-
vention should be given a particular attention in order to maxi-
mise the retention of the participants in the programme. An
initial slow rate of weight loss may discourage participants
and lower their motivation to continue their weight loss
efforts. Possible reasons for this slower rate of weight loss
could include difficulties in adhering to the diet prescription.
A more in-depth understanding of the factors leading to
slow rate of weight loss may help us to better assist individ-
uals in their weight loss endeavours.

We observed that insulin sensitivity levels were signifi-
cantly higher in dropouts compared to completers. Several
studies have shown that high levels of insulin sensitivity
might have a negative impact on weight loss(41,42) or weight
gain(43). Accordingly, Hoffman et al. (42) observed a negative
association between insulin sensitivity and weight loss in
obese children, suggesting that insulin resistance may enhance
weight loss during ER. In addition, Cornier et al. (41) observed
that a low-carbohydrate/high-fat diet induced a greater weight
loss in insulin-resistant individuals than in insulin-sensitive
individuals. Furthermore, Swinburn et al. (43) examined the
relationship between insulin sensitivity and weight gain in
192 non-diabetic Pima Indians. The present study showed
that over 3·5 years, insulin-sensitive individuals gained more
weight than insulin-resistant individuals(43). Thus, in the pre-
sent study, high levels of insulin sensitivity may have limited
weight loss, one possible reason for explaining slow rate of
weight loss found among our dropouts. However, it should
be noted that although statistically significant differences in
insulin sensitivity were obtained between groups, the small
differences may not be clinically significant.

Table 3. Dietary profile of completers and dropouts

(Mean values and standard deviations)

Completers (n 75) Dropouts (n 14)

Variables Mean SD Mean SD

Energy intake (kJ) 8271·77 2079·45 7748·77 1506·24
Carbohydrates (% energy) 48·3 6·5 47·2 3·8
Protein (% energy) 16·5 3·1 17·4 3·1
Total fat (% energy) 31·7 5·7 32·8 4·9
SFA (% energy) 10·4 2·7 11·0 2·6
MUFA (% energy) 11·0 3·1 11·4 2·3
PUFA (% energy) 5·1 2·0 6·1 1·9
trans-fat (% energy) 0·2 0·3 0·2 0·3
Fruits (servings/d) 2·7 1·5 1·7* 1·1
Vegetables (servings/d) 3·9 2·2 3·5 1·0

* Mean values were significantly different from completers (P,0·05).

Table 2. Psychosocial characteristics of completers and dropouts*

(Mean values and standard deviations)

Completers (n 107) Dropouts (n 30)

Variables Mean SD Mean SD

Self-efficacy (1–4) 2·7 0·5 2·8 0·5
Perceived benefits (1–4) 3·6 0·4 3·8 0·3
Perceived risks for

Heart disease (1–4) 2·9 0·9 2·9 0·8
Diabetes (1–4) 2·7 0·9 3·0 1·0

Self-esteem (1–4) 1·8 0·5 1·9 0·5
Stress (0–56) 18·6 8·5 20·2 6·6
Body esteem (0–4) 1·4 0·5 1·5 0·5

Appearance 1·5 0·6 1·6 0·6
Weight 1·0 0·6 1·0 0·6
Attribution 1·9 0·6 2·0 0·5

Three-factor eating questionnaire
Restraint (0–21) 11·1 3·8 11·3 3·7
Disinhibition (0–16) 8·2 3·5 7·9 3·7
Hunger (0–14) 5·4 3·1 5·1 2·7

Quality of life (0–100) 78 13 81 17
Physical functioning 80 25 84 23
Pain 57 29 69 34
Social functioning 96 12 95 11
Role functioning 87 24 85 28
Mental health 71 15 70 17
Health perceptions 78 18 75 20

* Higher scores indicate higher body esteem, lower self-esteem, greater stress,
greater dietary restraint, greater disinhibition, greater hunger, greater quality of
life, greater self-efficacy, greater perceived benefits and greater perceived risk.
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We did not observe differences in the psychosocial profile
between dropouts and completers, while other studies have
shown that individuals who dropped out of a weight loss inter-
vention were different from completers for several psychoso-
cial variables(14,18,25). For example, Teixeira et al. (14) reported
that non-completion of a lifestyle weight loss programme was
associated with poorer quality of life as well as an unfavour-
able psychosocial health and body image. Furthermore, it has
been reported that emotional disturbance(25) and depression(18)

are also associated with dropout in a weight loss intervention.
While no psychosocial factors in the present study were
associated with dropout, we noted that among completers,
the self-reported consumption of fresh fruits was significantly
higher than in dropouts. The present results are similar to
those of Inelmen et al. (22) who reported that dropouts con-
sumed less fruits than completers. Further research is needed
to examine changes in dietary profiles during the intervention
and their influence of rates of dropout. Finally, no difference
in BMI was noted between completers and dropouts. The
impact of BMI on dropout is controversial since some studies
observed that BMI was positively associated with drop-
out(12,14), while others did not observed this association(9,20).

The present study has some limitations. The present
findings are limited to a cohort composed of non-diabetic
sedentary overweight and obese postmenopausal women
who participated in a university-based research weight loss
programme. Therefore, future studies may want to examine
dropout-related factors in different age groups across the life-
span and in groups with chronic illnesses. Moreover, we did
not assess adherence to the diet throughout the intervention
nor monitored appetite, which may have correlated with
weight loss and dropout. Nevertheless, the present results
are strengthened by the use of gold standard techniques and
questionnaires to measure insulin sensitivity, the psychosocial
and dietary profile in a relatively large sample size of well-
characterised overweight and obese postmenopausal women.

In conclusion, the present results suggest that weight loss
during the first weeks of a weight loss intervention is a crucial
determinant of dropout in overweight and obese postmenopau-
sal women. Moreover, the different weight loss pattern
between completers and dropouts underscores the importance
of monitoring and supporting subjects at the beginning of a
weight loss programme.
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