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Abstract

Adults with intellectual disabilities experience high rates of obesity. Despite this higher risk, there is little evidence on the effectiveness of

weight-loss interventions for adults with intellectual disabilities and obesity. The present study examined the effectiveness of the TAKE 5

multi-component weight-loss intervention. Adults with obesity were invited using specialist intellectual disability services to participate in

the study. Obesity was defined as a BMI of 30 kg/m2 or greater. TAKE 5 included a daily energy-deficit diet of 2510 kJ (600 kcal), achieved

via a personalised dietary prescription. Participants’ body weight, BMI, waist circumference and levels of physical activity and sedentary

behaviour were measured before and after the intervention. A total of fifty-four individuals consented to participate, of which forty-seven

(87 %) completed the intervention in the study period. There was a significant decrease in body weight (mean difference 24·47 (95 % CI

25·91, 23·03) kg; P,0·0001), BMI (21·82 (95 % CI 22·36, 21·29) kg/m2; P,0·0001), waist circumference (26·29 (95 % CI 27·85,

24·73) cm; P,0·0001) and daily sedentary behaviour of participants (241·40 (95 % CI 262·45, 220·35) min; P¼0·00 034). Of the partici-

pants who completed the intervention, seventeen (36·2 %) lost 5 % or more of their initial body weight. Findings from the study suggest that

TAKE 5 is an effective weight-loss intervention for adults with intellectual disabilities and obesity. The effectiveness of TAKE 5 should be

examined further in a controlled study.
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Obesity is recognised as a major public health concern inter-

nationally, and the prevention and management of obesity is

a priority for health care(1). There is clear evidence of the

negative impact of obesity on health(2), with an increased

risk of chronic health problems(3) and increased mortality(4).

A moderate, sustainable weight loss of 5–10 % of initial

body weight has been shown to be associated with significant

clinical benefits in individuals with obesity(5). The evidence

used in clinical guidelines(6–8) advocates the effectiveness of

multi-component weight-loss interventions to support individ-

uals to achieve clinically relevant weight loss. The National

Institute for Health and Clinical Excellence and the Scottish

Intercollegiate Guideline Network(7,8) recommend that

multi-component weight-loss interventions should include:

(1) dietary changes to create an energy-deficit diet of

2510 kJ/d (600 kcal/d),

(2) support to increase the levels of physical activity,

(3) the incorporation of behavioural methods to support sus-

tained behavioural change.

The prevalence of obesity in adults with intellectual

disabilities has been consistently reported to be higher in

population-based studies than in general population

studies(9–14). However, few studies have examined the effec-

tiveness of weight-loss interventions for adults with intellec-

tual disabilities and obesity(15). None of the published

studies has included an energy-deficit diet or met the current

recommendations from clinical guidelines on the use of

multi-component interventions for weight loss. Another
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limitation of the evidence base is that no study has reported

whether participants achieve clinically relevant weight-loss

targets associated with clinical benefits (5–10 % of initial

body-weight loss)(15).

The aim of the present study was to examine the effective-

ness and acceptability of a multi-component weight-loss inter-

vention, incorporating an energy-deficit diet, for adults with

intellectual disabilities and obesity. Specific research questions

examined were whether participants achieve:

(1) a significant decrease in body weight,

(2) a mean weight loss of 5 % of their initial body weight,

(3) a significant increase in the levels of physical activity,

(4) a reduction in time spent in sedentary behaviour.

Methods

The present study was conducted according to the guidelines

laid down in the Declaration of Helsinki. In keeping with the

Adults with Incapacity (Scotland) Act 2000(16), all procedures

involving human subjects/patients were approved by the Scot-

land Research Ethics Committee A and the relevant local

research ethics committee. A detailed protocol of consent, in

keeping with the Adults with Incapacity Act 2000, was

implemented. This included seeking consent from individuals

with intellectual disabilities with the capacity to provide

informed consent, and seeking consent from the next of kin

or welfare guardian in circumstances where the individual

was unable to provide informed consent. Written informed

consent was obtained from all participants or next of kin/

welfare guardian.

Sample

Potential participants in the present study were service users

referred to intellectual disability dietitians, identified as

having obesity and requesting support with weight loss.

Also, these participants had been referred to intellectual dis-

ability dietitians by general practitioners (family physicians)

in primary care or by other specialist intellectual disability

professionals.

A total of 101 potential participants were identified from the

dietitians’ waiting list as meeting the inclusion criteria: over 18

years old; a BMI $30 kg/m2; ambulatory. Since a specific

approach to weight loss is recommended for persons with

the Prader–Willi syndrome, they were excluded from the

study. All 101 potential participants were invited to take

part, of which fifty-four individuals who met the criteria for

inclusion and provided informed consent participated in the

study.

Intervention

TAKE 5 is based on the weight-loss intervention programme

used in the Glasgow and Clyde Weight Management Service

(GCWMS), of NHS Greater Glasgow and Clyde. It was adapted

specifically for use with adults with intellectual disabilities,

by a multidisciplinary group of clinical academics and health

professionals. Whereas the GCWMS intervention is delivered

via groups, TAKE 5 is an individual intervention involving

family or paid carers to support participants, where appropri-

ate. An individual intervention was believed to be more likely

to be accessible to all adults with intellectual disabilities, who

have diverse cognitive and communication abilities. Carers

can support individuals to develop knowledge and skills

relevant to weight loss and can provide encouragement and

motivation for behavioural change. Previous studies have

shown that the involvement of family and paid carers contrib-

utes to the effectiveness of weight-loss interventions for adults

with intellectual disabilities(17,18). To maximise the accessibility

of the intervention and carer involvement, the sessions took

place in each individual’s home environment.

The intervention was delivered by two health professionals

who had the experience of working with individuals with

intellectual disabilities – a dietitian and a medically qualified,

sports medicine graduate. Of the two health professionals,

one worked with the first thirty-five participants (D. S.) and

another with the subsequent nineteen participants (L. M.).

Both received training and ongoing supervision at the

GCWMS from professionals involved in the design of relevant

aspects of the multi-component intervention.

TAKE 5 comprised nine sessions, designed to take place every

2–3 weeks. Each session lasted 40–60 min and followed a struc-

tured format, with specific defined content to be covered for

each session. Completion of the intervention was defined as

participation in all nine sessions. Accessible resources on the

potential benefits of losing weight, eating a healthy balanced

diet – based on the ‘Eatwell’ plate(19) – and physical activity

were developed for use by adults with intellectual disabilities

and their carers.

The GCWMS and TAKE 5 interventions fully incorporate the

recommendations of the National Institute for Health and

Clinical Excellence guidelines for multi-component weight-

loss interventions for adults with obesity(7).

Recommended dietary change was based on an individua-

lised personalised dietary prescription (PDP) calculated to

achieve an energy-deficit diet of 2510 kJ/d (600 kcal/d) and a

weight loss of 0·5–1 kg/week. BMR was calculated from sex,

age and weight using the Schofield equation(20). Total

energy expenditure was calculated from BMR multiplied by

a physical activity level (PAL) of 1·4. The daily energy intake

used in the PDP was total energy expenditure minus 2510 kJ

(600 kcal).

The PDP is based on five food groups that make up the Eat-

well plate: starchy foods such as bread, rice, potatoes and

pasta; meat/fish and alternatives; fruit and vegetables; milk

and dairy products; foods high in sugar and fat(19). The PDP

also gave specific advice on portion sizes. Daily energy

intake was limited to a minimum of 6276 kJ (1500 kcal) and

was made up of a specified number of daily portions from

these five food groups, including a daily allowance for

treats. The individualised PDP aimed to ensure that 50 % of

daily energy intake was from carbohydrates (with contri-

butions from starchy foods, fruit and vegetables, and dairy

products), less than 35 % from fats and less than 20 % from

protein, the five food groups and necessary micronutrients(21).
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The current guidelines recommend that adults should aim

to do a minimum of 30 min of accumulated, moderate-inten-

sity physical activity, in bouts of not less than 10 min, on at

least 5 d/week(22). These were used as the basis for discussing

individuals’ current levels of physical activity and supporting

participants to progressively increase this. Based on expressed

preferences for physical activity, goals for achieving

recommended intensity levels and increasing the time spent

physically active were discussed. Current activity across

three types of physical activity was reviewed with each partici-

pant and carer:

(1) Activity in the home environment as a replacement for

sedentary behaviour, e.g. housework and gardening.

Individuals were encouraged to increase their partici-

pation in activities in the home environment, in keeping

with their level of abilities.

(2) Walking pedometers were given to each participant, and

training was given on how to use these to measure daily

steps taken. Based on the baseline average steps/d, indi-

viduals were encouraged to progressively increase walk-

ing. Participants were advised to wear the pedometers

each day. Carers were asked to support the participants

to make a note of steps taken. Walking targets were

agreed in the TAKE 5 sessions.

(3) Sport and exercise information was given to each partici-

pant and carer on local leisure facilities and clubs with

accessible sports and exercise groups/classes.

Behavioural methods should be incorporated into weight

management programmes(7,8) and are incorporated into each

session of the TAKE 5 intervention. There are a range of

appropriate strategies, and in line with the evidence, goal set-

ting and self-monitoring are central to the TAKE 5 weight-loss

intervention. Additional behavioural methods included within

the TAKE 5 intervention include methods to maintain partici-

pant and carer motivation, cue avoidance, stimulus control

and problem solving(7).

Goal setting was negotiated with each participant, and their

carers, on an individual basis. Where possible, participants

identified relevant goals which were agreed after discussion

with the carer and health professional. At the start of the inter-

vention, the overall goal of a weight loss of 5 % of initial body

weight was discussed. At each session, one goal for dietary

change and one for physical activity were discussed and

agreed with participants and carers. The health professionals

encouraged the participants to set realistic, achievable goals,

and the aim for the participant was to meet these goals by

the time of the subsequent session. Hence, at the start of

each session, the health professional reviewed whether the

participant had achieved the goals set at the previous session,

discussing reasons for successful goal achievement and bar-

riers to change where appropriate.

To allow participants and carers to monitor weight-loss

success, participants were weighed at each session. Partici-

pants were invited to complete accessible paper diary

sheets, with support from carers, to self-monitor physical

activity and dietary changes between sessions. These optional

diaries were reviewed and discussed in each session of the

TAKE 5 intervention. For some participants, it was not possible

to complete the diaries due to the individual’s level of intellec-

tual disabilities or the support arrangements from carers.

However, where possible, this information was used as part

of the intervention, although the data were not used for the

purposes of analysis.

Measures

At baseline and on completion of the TAKE 5 intervention, a

research assistant who was not involved in delivering the inter-

vention met with the participant and carers to complete the

measures of outcome. Since the TAKE 5 sessions took place

every 2–3 weeks, the follow-up period was approximately 24

weeks. Where possible, the researcher made every effort to

involve the same carer at baseline and follow-up.

A purpose-designed data collection form was used to collect

demographic and known health data on participants. Details

of current medication prescribed were recorded. A systematic

review of medications shown to be associated with significant

weight gain was used to classify medications as obeso-

genic(23).

The level of intellectual disabilities was categorised as

mild, moderate, severe or profound. This was assessed with

questions assessing an individual’s level of ability and need

for support in key areas of functioning. A total score (range

5–15) is calculated by adding together the scores from the

five individual questions. Cut-offs corresponding to the four

categories of intellectual disabilities were derived in a pre-

vious study(24) and shown to have a good level of agreement

with a validated structured assessment of functioning and

ability level, the Vineland’s Adaptive Behaviour Scale(25).

Measurements were made with the participant wearing light

clothes without shoes. All measurements were made in dupli-

cate. The final value was calculated as the mean of the two

measurements. Weight (kg) was measured to the nearest

100 g, using Seca 877 scales (CE approval class III; Seca,

Hamburg, Germany). Height (m) was measured to the nearest

1 mm using the Seca Leicester stadiometer (Seca). Height (m)

and weight (kg) were used to calculate BMI using the formula:

BMI ¼ weight/height2 (kg/m2)(26). Waist circumference was

measured to the nearest 0·5 cm at the midpoint between

the iliac crest and the lowest rib, in full expiration with the

participant standing(27).

To objectively measure physical activity, participants were

invited to wear accelerometers for 7 d before the start of the

intervention, and at the end of the intervention period. Acti-

graph GT1M accelerometers (Manufacturing Technology,

Inc., Fort Walton Beach, FL, USA) were worn at the hip,

attached to a belt worn round the waist. Instructions were

given to wear the Actigraph during all waking hours, except

when showering, bathing or swimming. In keeping with the

guidelines on the validity of accelerometer data, the minimum

data requirement was set at 6 h of data on at least 3 d from 7,

to ensure a valid measure of PAL(28). If this requirement was

not met, the accelerometer data were not included in the anal-

ysis. Participants completed a diary to indicate wear times so

that accurate activity levels could be calculated.
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The accelerometers were set to record activity over 15 s

intervals (epochs). Activity counts of four consecutive

epochs were summed to give activity counts/min. Published

cut-offs were used to express the accelerometer data as

three categories of activity intensity(29):

(1) sedentary behaviour 0–499 counts/min,

(2) light-intensity activity 500–1951 counts/min,

(3) moderate-to-vigorous-intensity activity .1952 counts/

min.

The accelerometer data for each of the three categories of

activity were expressed as mean time/d in min and percentage

of total monitoring time.

Additional data on PAL were collected using the Inter-

national Physical Activity Questionnaire – short version

(IPAQ-S). The IPAQ-S involved cognitive demands and a

level of abstraction that would be beyond the level of func-

tioning of most participants. Therefore, it was completed by

carers and participants together. The IPAQ-S has been

shown to be a reliable and valid measure of physical

activity(30) but has not been used previously in studies invol-

ving adults with intellectual disabilities.

Statistical analysis

Data were analysed using the statistical package SAS for

Windows (version 9.1). Primary outcome change in weight

at 24 weeks from baseline was analysed using a paired t test.

The results are reported as means and standard deviations

for weight at baseline and 24 weeks along with the mean

difference (95 % CI) and corresponding P value. Continuous

secondary outcomes (such as change in BMI) were analysed

and reported in a similar manner. Physical activity measures

were also analysed using a Wilcoxon signed-rank test, as the

distribution of some measures was skewed. Categorical sec-

ondary outcome measures (e.g. eating five or more pro-

portions of fruit and vegetables/d) were analysed using the

exact McNemar test comparing responses at baseline with

those at 24 weeks. The results are reported as the number

and percentage of ‘Yes’ responses at baseline and 24 weeks

along with the mean difference in percentages (95 % CI) and

P value from the exact McNemar test. Associations between

patient characteristics and a weight loss of 5 % or more of

initial body weight were examined using logistic regression

models. Weight changes at 24 weeks from baseline were

also compared by patient characteristics (e.g. males v.

females) using two-sample t tests. Mean changes for each

group are provided along with the mean difference (95 %

CI) and associated P values.

Results

A total of fifty-four individuals met the criteria for inclusion

and consented to participate in the pilot study. Of the individ-

uals, three dropped out, and four did not complete the inter-

vention within the study period. Therefore, forty-seven

(87·0 %) participants completed the intervention.

Participant characteristics

Baseline demographic and health characteristics of the

fifty-four participants are shown in Table 1. The mean age

of participants was 48·3 (range 23–71, SD 12·01) years.

A significant proportion of participants had additional

health needs and health problems commonly associated

with obesity. Of the participants, nineteen (35·2 %) reported

difficulties in walking due to obesity and twelve (22·2 %)

were prescribed obesogenic medication.

Due to ethical requirements of the present study, no data

are available for individuals who chose not to take part.

Compared with individuals with intellectual disabilities and

obesity described in a population-based epidemiological

sample, the participants in the present study sample were

less able(12). However, the sex, age and prevalence of

additional health problems were similar.

Weight change and other anthropometric measures at
24 weeks

There was a significant post-intervention decrease in weight

(mean difference 24·47 (SD 4·75, 95 % CI 25·91, 23·03) kg;

P,0·0001), BMI (mean difference 21·82 (95 % CI 22·36,

21·29) kg/m2; P,0·0001) and waist circumference (mean

difference 26·29 (95 % CI 27·85, 24·73) cm; P,0·0001), as

Table 1. Demographic and health characteristics of participants at
baseline

(Number of participants and percentages, n 54)

Variable n %

Sex
Male 22 40·7
Female 32 59·3

Ethnicity
Caucasian 52 96·3
Pakistani 1 1·9
Other Asian background 1 1·9

Marital status
Married/live with a partner 1 1·9
Single 53 98·2

Type of support
Lives independently 4 7·4
Family carer 17 31·5
Paid carer 33 61·1

Down’s syndrome
Yes 13 24·1

Level of intellectual disabilities
Mild 17 31·5
Moderate 17 31·5
Severe 19 35·2
Profound 1 1·9

Epilepsy, seizures or fits
Yes 14 25·9

Registered blind or partially sighted
Yes 4 7·4

Hearing impairment
Yes 12 22·2

High blood pressure
Yes 11 20·4

High cholesterol
Yes 12 22·2

Type 2 diabetes
Yes 5 9·3
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shown in Table 2. Of the forty-seven participants who

completed the intervention, seventeen (36·17 %) lost 5 %

or more of their initial body weight from baseline, six partici-

pants (12·8 %) increased their weight and twenty-four

(51 %) participants lost between 0 and 5 % of their initial

body weight.

Change in physical activity and sedentary behaviour

Baseline physical activity data collected with accelerometers

were available for forty-five participants. Participants

lived sedentary lifestyles, spending a mean of 612 (SD

121·75) min/d sedentary according to the objective data col-

lected with the GT1M. This equated to 87·9 (SD 7·7) % of the

time spent wearing the accelerometer. The mean time spent

in light-intensity physical activity was 69·9 (SD 43·83) min/d,

which was 10·1 (SD 6·0) % of the time spent wearing the accel-

erometer. Participants spent a mean of 13·1 (SD 16·2) min/d in

moderate-to-vigorous-intensity physical activity at baseline,

which was 2·0 (SD 2·7) % of the total time monitored.

There were baseline and follow-up accelerometer data

available for thirty-three participants (Table 3). IPAQ data

were available for all forty-seven participants who completed

the intervention (Table 4). From the accelerometer data, the

percentage of time spent in light-intensity physical activity

increased significantly (mean difference 1·87 (95 % CI 0·23,

3·51) min; P¼0·027). There were also significant post-interven-

tion changes in the absolute (mean difference 241·40 (95 % CI

262·45, 220·35) min; P¼0·00 034) and percentage of time

(mean difference 22·60 (95 % CI 24·58, 20·62) %; P¼0·012)

spent in sedentary behaviour. However, none of the IPAQ-S

measures changed significantly between baseline and

follow-up.

All participants at baseline and follow-up were sedentary for

more than 4 h/d, and no participants met the public health rec-

ommendation of a minimum of 150 min of moderate-intensity

physical activity/week.

Predictors of weight loss

None of the variables shown in Table 5 was shown to be sig-

nificant predictors of weight loss. Similarly, there were no sig-

nificant between-group differences in weight loss in kg in

Table 6. However, the results for Down’s syndrome in Table

5 and the level of intellectual disabilities, shown in Tables 5

and 6, approach significance. This suggests that individuals

participating in the TAKE 5 intervention with Down’s syn-

drome or mild/moderate levels of intellectual disabilities

may be more likely to achieve weight loss.

Table 2. Comparison of anthropometric outcome measures at 24 weeks from baseline (analysis set; n 47)

(Mean values, standard deviations and 95 % confidence intervals)

Outcome

Baseline 24 weeks
Mean difference

(24 weeks 2 baseline) 95 % CI P *Mean SD Mean SD

Primary outcome
Change in weight at 24 weeks (kg) 100·6 26·8 96·1 26·9 24·47 25·91, 23·03 ,0·0001

Secondary outcomes
Change in BMI at 24 weeks (kg/m2) 40·0 8·03 39·2 8·2 21·82 22·36, 21·29 ,0·0001
Change in waist circumference at 24 weeks (cm) 122·1 15·7 115·8 16·7 26·29 27·85, 24·73 ,0·0001

* P value obtained from a paired t test.

Table 3. Comparison of physical activity outcome measures at 24 weeks from baseline (analysis set – accelerometer; n 33)

(Mean values, standard deviations and 95 % confidence intervals)

Outcome

Baseline 24 weeks
Mean difference

(24 weeks 2 baseline) 95 % CI P * P†Mean SD Mean SD

Secondary outcomes
Mean change in light-intensity

physical activity/d at 24 weeks (min)
73·4 46·8 81·3 45·6 7·90 25·29, 21·09 0·23 0·13

Mean change in moderate-to-
vigorous-intensity
physical activity/d at 24 weeks (min)

14·2 17·5 17·8 17·3 3·61 20·70, 7·93 0·098 0·12

Mean change in sedentary behaviour/d
at 24 weeks (min)

623·3 121·5 581·9 116·4 241·40 262·45, 220·35 0·00 034 0·00 018

Mean change in percentage of time spent
in light-intensity physical activity (min)

10·4 6·2 12·3 6·0 1·87 0·23, 3·51 0·027 0·019

Mean change in percentage of time spent
in moderate-to-vigorous-intensity
physical activity (min)

2·1 3·1 2·7 3·0 20·57 20·05, 1·19 0·072 0·092

Mean change in percentage of time spent
in sedentary behaviour (min)

87·5 8·0 84·9 8·0 22·60 24·58, 20·62 0·012 0·0086

* P value was obtained from a paired t test.
† P value was obtained from Wilcoxon’s signed-rank test.
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There was no significant difference in weight loss for

participants living with family or paid carer support.

Discussion

This is the first study to examine the effectiveness of a multi-

component weight-loss intervention, incorporating an energy-

deficit diet, for adults with intellectual disabilities and obesity.

The significant change in body weight and waist circumfer-

ence suggests that TAKE 5 may be an effective weight-loss

intervention for adults with intellectual disabilities and obesity.

Since there was a low dropout rate, a multi-component

weight-loss intervention that includes an energy-deficit diet

appears acceptable to adults with intellectual disabilities and

obesity.

Although the changes in moderate-to-vigorous levels of

physical activity were not significant, participants made clini-

cally relevant changes to their levels of sedentary behaviour

and light-intensity physical activity. There is evidence that

sedentary behaviour is a significant risk factor for chronic

disease, independent of the levels of moderate-to-vigorous-

intensity physical activity(31). Therefore, the finding that

TAKE 5 successfully supported participants to make initial

positive changes in sedentary behaviour and light-intensity

physical activity is important, and if maintained, it would be

associated with health improvement. It is unclear whether

the changes in the participants’ physical activity and sedentary

behaviour were attributable to increased participation in

housework, walking or sport and exercise. For some individ-

uals, even though carers were motivated to provide support to

increase activity levels, the level of paid carer support avail-

able acted as a barrier to increased activity outside the home

environment. Barriers to change will be examined more

fully in an accompanying qualitative paper, but a relevant

example was where a support package did not provide time

for one-to-one support that could be used to visit a local

leisure centre, or go for a walk. Hence, it was important to

identify opportunities for physical activity such as housework

or gardening. The finding that the intervention led to positive

changes in light-intensity physical activity and sedentary

behaviour suggests that participants did increase their levels

of physical activity in the home environment.

While the between-group differences in weight loss were

not statistically significant, there was a trend towards partici-

pants with Down’s syndrome, or higher ability levels being

more likely to lose 5 % or more of their body weight. It is

not clear from the study why this was the case. The findings

suggest that there is no need for a specific intervention for

individuals with Down’s syndrome. Further work should be

done to clarify whether weight-loss interventions are more

Table 4. Comparison of physical activity outcome measures at 24 weeks from baseline (analysis set – questionnaire; n 47)

(Mean values, standard deviations and 95 % confidence intervals)

Outcome

Baseline 24 weeks
Mean difference

(24 weeks 2 baseline) 95 % CI P * P†Mean SD Mean SD

Secondary outcomes
Change in moderate-to-vigorous-intensity

physical activity in previous 7 d at
24 weeks (min)

55·4 89·0 81·6 102·4 26·24 22·26, 54·74 0·070 0·104

Change in time walking in previous 7 d
at 24 weeks (min)

48·7 54·3 63·5 55·0 14·72 28·10, 37·55 0·20 0·058

Change in time sitting/d at 24 weeks (min) 557·4 189·4 531·4 173·6 225·98 271·29, 19·34 0·25 0·22

* P value was obtained from a paired t test.
† P value was obtained from Wilcoxon’s signed-rank test.

Table 5. Association between participants achieving a weight loss of 5 % or more of their
initial body weight and patient characteristics (analysis set; n 47)*

(Odds ratios and 95 % confidence intervals)

Variable OR† 95 % CI P

Age (1 year) 0·97 0·92, 1·02 0·19
Sex (male v. female) 1·05 0·31, 3·52 0·94
Family v. paid carer 1·33 0·57, 3·13 0·67
Down’s syndrome 3·50 0·90, 13·66 0·071
Intellectual disabilities mild/moderate v. severe/profound 4·08 0·97, 17·21 0·055
Epilepsy seizures or fits 0·85 0·21, 3·37 0·81
Registered blind or partially sighted 1·87 0·24, 14·61 0·55
Hearing impairment/ear problems 1·67 0·42, 6·59 0·47
Type 2 diabetes 0·56 0·05, 5·88 0·63
Problems in walking because of weight 0·40 0·11, 1·53 0·18
Prescribed obesogenic medication 0·86 0·18, 3·98 0·84

* Analysis was performed using univariate logistic regression.
† Odds ratios and confidence intervals are for increases of units specified by 95 % CI values for continu-

ous measures, i.e. for age increase of 1 year. Odds ratios and confidence intervals are for yes v. no for
categorical variables, unless otherwise stated.
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likely to be successful for more-able individuals. One possible

reason is that more-able individuals have baseline activity

levels that match the PAL of 1·4 used in the present study,

while less-able participants are less active and require a

lower PAL. Alternatively, more-able participants may find it

easier to contribute to goal setting and self-monitoring, thus

maintaining their motivation for behavioural change. These

possibilities, factors related to the involvement of carers, and

the differential effects of barriers to changing the diet and

PAL should be examined in future studies.

There was no significant difference in weight loss between

participants living with family and paid carers. Although the

numbers in the two groups are small, this result is encoura-

ging, as it suggests that TAKE 5 may be equally effective for

participants receiving different types of support.

Comparison with previous studies

Clinical guidelines vary in whether they recommend differ-

ent(6,7) or similar(8) interventions for individuals with a BMI

in the overweight and obesity categories. TAKE 5 was

designed for use with adults with intellectual disabilities

who want to lose weight, regardless of whether they are over-

weight or obese. However, in keeping with the guidelines

available at the time of the start of the study(6,7) and clinical

priorities, this study included only individuals with obesity.

Most studies reporting weight loss in adults with intellectual

disabilities have used samples that included individuals with

a BMI in the overweight and obesity categories(17,18,32–34).

Several studies have also included participants of normal

weight(35–37). Comparison with the results of these previous

studies is difficult because they have not reported the results

separately for participants with obesity. Furthermore, none of

these studies reports the percentage of participants achieving

a clinically relevant weight loss of 5 % of initial body weight.

Only one weight-loss study reporting comparable results for

adults with intellectual disabilities and obesity has been pub-

lished previously(38). This study examined the effectiveness

of a 10-week behavioural, self-control intervention(17) in six

adults with mild intellectual disabilities. Although guidance

on healthy eating was included, this intervention does not

include an energy-deficit diet. At baseline, all participants

had a BMI over 30 (mean BMI 44·3) kg/m2, and the mean

weight of the six participants was 114·7 kg. At the end of the

10-week intervention, mean weight loss was 2·5 kg. Of the

six participants, one lost 5·6 % of their initial body weight,

three lost between 1·9 and 2·6 %, one participant stayed at

the same weight and one gained 0·3 % of initial weight. It is

clearly not possible to reach conclusions on the effectiveness

of the intervention from such a small study. In previous

studies using the same intervention with adults with intellec-

tual disabilities who were overweight and obese, the interven-

tion appeared to be associated with significant weight

loss(17,18). However, insufficient data were provided to con-

sider the effectiveness for adults with obesity independently.

Since no data from studies using an energy-deficit diet with

participants with intellectual disabilities were available, the

results are compared with the findings of a meta-analysis of

five studies that did not include participants with intellectual

disabilities(7). The mean weight loss reported in these five

studies was 24·60 (range 23·33, 25·87) kg, compared with

24·47 (95 % CI 25·91, 23·03) kg for TAKE 5. Although the

different samples and designs make direct comparison diffi-

cult, the significant changes in weight and waist circumference

suggest that TAKE 5 may be an effective weight-loss interven-

tion for adults with intellectual disabilities and obesity.

Strengths and limitation

This is the first study reporting the effectiveness and accept-

ability of a weight-loss intervention incorporating an energy-

deficit diet for adults with intellectual disabilities and obesity.

Furthermore, the use of a multi-component weight-loss inter-

vention is in keeping with current recommendations from

clinical guidelines(6–8). Although these recommendations are

derived from general population research, the results suggest

that combining these three components is effective in support-

ing weight loss in adults with intellectual disabilities and obes-

ity. To ensure the accessibility of the intervention and the

utility across a range of abilities, TAKE 5 is designed to be

delivered on a one-to-one basis, with the involvement of

carers where appropriate. The cost implications of this

Table 6. Comparison of weight change (kg) at 24 weeks from baseline and patient characteristics (analysis set; n 47)

(Mean values and 95 % confidence intervals)

Variable
Group 1 Group 2 Mean difference in weight

change at 24 weeks 95 % CI PMean Mean

Age (group 1: #49 years; group 2: .49 years) 25·22 23·81 21·40 24·29, 1·48 0·33
Sex (group 1: male; group 2: female) 25·39 23·85 21·55 24·47, 1·38 0·29
Type of support (group 1: family carer; group 2: paid carer) 25·07 24·24 20·83 24·07, 2·41 0·61
Down’s syndrome 25·53 24·11 21·43 24·73, 1·88 0·39
Intellectual disability (group 1: mild/moderate; group 2: severe/profound) 25·46 22·72 22·74 25·66, 0·17 0·064
Epilepsy seizures or fits 24·07 24·61 0·54 22·79, 3·88 0·74
Registered blind or partially sighted 27·11 24·23 22·89 28·03, 2·25 0·26
Hearing impairment/ear problems 24·25 24·54 0·29 23·14, 3·73 0·86
Type 2 diabetes 21·81 24·72 2·91 22·23, 8·05 0·26
Problems in walking because of weight 24·67 24·36 20·31 23·34, 2·71 0·84
Prescribed obesogenic medication 24·41 24·49 0·07 23·62, 3·77 0·97
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should be examined in future controlled studies. If future

studies confirm the efficacy of TAKE 5, consideration could

be given to adapting the methods to a group setting. As well

as reducing costs, this could potentially make use of the

potential benefits described in group studies(39) involving

participants who do not have intellectual disabilities.

In keeping with the evidence from previous studies, TAKE 5

was designed to incorporate support from carers where poss-

ible(17,18). This ensures that the intervention is accessible to

individuals regardless of their ability level and maximises the

opportunity for knowledge and skill development to support

behavioural change. Behavioural methods to maintain carer

motivation were incorporated into the intervention, and

specific information to improve carer knowledge of the prin-

ciples of healthy eating and PAL was provided(40). Carers

were encouraged to involve participants in decisions about

meals, shopping for food and cooking, where possible.

Similarly, as a means to increasing physical activity, carers

were encouraged to involve participants in household tasks.

However, the degree of participant involvement in decisions

about dietary changes and physical activity varied depending

on an individual participant’s level of abilities.

No formal method to measure participant or carer adher-

ence was incorporated into the study design. Adherence to

the intervention varied between participants. However, the

intervention aimed to allow identification of problems specific

to an individual and adoption of a collaborative approach to

improve adherence between the participant, carers and

the health professional. As part of the intervention, self-

monitoring of diet and physical activity between sessions

using diaries and monitoring of weight change provided

relevant information on adherence. The health professionals

made use of this information to discuss what was going well

and also barriers to change, particularly in relation to an indi-

vidual participant’s goals. Where barriers were identified,

possible solutions were discussed and incorporated into

subsequent goal setting. There are no formal data to examine

whether there was a significant difference in participants’

adherence to agreed changes in diet and physical activity.

However, the significant changes in outcome measures rel-

evant to weight and physical activity suggest that participants

made changes in both these lifestyle areas. In future studies,

consideration will be given to incorporating more formal

methods to examine adherence to the intervention and the

achievement of goals between sessions.

Data collection was carried out by a research assistant who

was not involved in the delivery of the intervention, following

explicit methods for anthropometric measures. The same

research assistant was involved in pre- and post-intervention

measurements and therefore was not blind to which measure-

ment was being made. In addition to change in weight,

change in measured levels of physical activity and sedentary

behaviour allowed consideration of the effectiveness of the

different components of TAKE 5. The use of GT1M acceler-

ometers to collect physical activity data gave an objective

measure. Given the complex nature of the sample population,

it was expected that some participants would not be able to

make use of the accelerometers. However, full accelerometer

data were available for over 70 % of individuals completing

the intervention. Nonetheless, to take account of incomplete

accelerometer data, the use of a questionnaire as a second

measure of physical activity should be considered in future

studies involving participants with intellectual disabilities.

To calculate the total energy expenditure of participants, a

PAL factor of 1·4 was used in the present study. The use of

accelerometers provides objective evidence that, given the

high baseline levels of the sedentary behaviour of participants,

it could be that a PAL of 1·4 overestimates the total energy

expenditure of participants. Future studies should consider

using a lower PAL(41).

A longer follow-up than the 24-week period in the present

study is important to examine of weight-loss maintenance.

However, the 24-week follow-up from baseline allowed pre-

liminary examination of the effectiveness and acceptability

of the weight-loss component of TAKE 5.

An important limitation in the study methodology is the

absence of a control group. An open pilot study was preferred

on the basis that there was very little evidence on the effec-

tiveness and acceptability of weight-loss interventions for

adults with intellectual disabilities and obesity. The present

open study allows the intervention to be revised and provides

data relevant to calculating the necessary sample size, before a

larger, controlled study.

Clinical implications

There is available literature describing the clinical interven-

tions currently offered to adults with intellectual disabilities

and obesity. Anecdotally, generic weight-loss services are

reluctant to offer interventions on the basis that there is very

little evidence on the effectiveness and acceptability of

weight-loss interventions for this specific group of individuals.

The priority for specialist intellectual disability services has

most often been individuals with profound and complex

needs who are underweight. Therefore, it may be the case

in many areas that adults with intellectual disabilities and

obesity are not offered support with weight loss by statutory

services. While there is a clear need to develop the evidence

base further, the present study provides support for the use

of multi-component weight-loss interventions that incorporate

energy-deficit diets, as recommended by clinical guidelines.

Partnership working between generic weight loss and special-

ist intellectual disability services is one model that can support

the provision of accessible services.

Conclusions

The results suggest that TAKE 5 is an effective weight-loss

intervention for adults with intellectual disabilities and obesity.

An energy-deficit diet within a multi-component intervention

was acceptable to participants with intellectual disabilities.

Given the limited evidence base, there is a need for future

studies to examine the effectiveness of multi-component

weight-loss interventions in controlled studies.
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