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Abstract

Background: Adherence to weight management strategies may be undermined where lengthy strategy explanations limit
engagement and understanding, weakening intervention efficacy. By contrast, implementation intentions have been shown to
promote adherence across various health behaviors.

Objective: This study aimed to investigate the impact of explanation length and implementation intentions on adherence to
brief weight management strategies.

Methods: Participants (N=200) with a BMI above 25 and an interest in losing weight were recruited from a commercial
digital weight management service provider. Participants received information about 1 of 4 weight management strategies on
a smartphone app in either a brief or detailed format and were asked to plan their use of the strategy with implementation
intentions or were given tips on strategy use. Participants received daily prompts over a 2-week period to report whether they
used their assigned strategy. Proposed moderators (need for cognition and planning skills) were measured at baseline.

Results: Strategy adherence was greater with brief information (mean 74%, SD 23%) compared with detailed information
(mean 69%, SD 23%); however, this small effect size (Cohen d=0.24) was not statistically significant (P=.13). There was no
moderation by need for cognition (P=.25). Adherence did not differ significantly between implementation intentions (mean
71%, SD 27%) and tips (mean 72%, SD 21%; P=.73); however, there was moderation by planning skills (P=.04). As predicted,
adherence was greater with implementation intentions compared with tips among those with poorer planning skills.
Conclusions: Shorter explanation length and implementation intentions (in poorer planners) may enhance adherence to brief
weight management strategies, and further investigation is required to confirm these effects.
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IntrOd u Ctl on to mindful eating [3] and intermittent fasting [4]. While the
efficacy of many of these interventions is well-established
[5], their impact on weight management remains contingent
upon individual adherence. However, evidence shows that
adherence is often suboptimal and can be as low as 10%,
undermining intervention effectiveness [6]. There is also
some evidence that adherence is lower in individuals with

Successful weight loss and weight loss maintenance require
adjustments to food intake and physical activity; the key
behaviors targeted by most weight management interventions
[1]. These interventions include a variety of behavioral and
psychological strategies, ranging from calorie counting [2]
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lower socioeconomic status [7], which may contribute to
health inequalities. Therefore, it is crucial to explore methods
by which adherence can be increased to maximize the
potential benefits of interventions.

One important factor to consider is the way the informa-
tion is presented. Communication in health promotion is
crucial [8], and effective communication involves tailoring
messages for the intended audience [9]. The information-
motivation-strategy model [10] states that one of the main
reasons individuals do not adhere to behavior change advice
is that they are not given adequate, understandable informa-
tion. One aspect that could influence understanding is the
length of the written information provided. Although longer
and more detailed information may enhance understanding, it
is possible that longer material reduces engagement, which in
turn limits understanding and implementation. By contrast,
briefer information may enhance engagement, leading to
increased understanding and implementation.

This idea is supported by research on attentional pro-
cesses, which play a critical role in how individuals process
information [11]. In recent years, there has been a decline
in attention span, attributed in part to increased information
overload due to the rapid rise of digital technology [12].
Yeykelis et al [13] found that individuals tend to switch
between different types of web-based content as frequently
as every 19 seconds, and 75% of all content is typically
viewed for less than 1 minute. This type of media multi-
tasking is associated with worse performance on cognitive
tasks requiring long-term attention [14]. This trend empha-
sizes the importance of capturing and maintaining individu-
als’ attention to enhance their engagement with the content
of weight management strategies. Given the reduction in
attention span, individuals may be more likely to engage with
shorter, more focused content, while longer information may
lead to cognitive overload and skim-reading or disengage-
ment entirely.

Nevertheless, preference for longer versus shorter
information may vary from person to person. For example,
the Need for Cognition Scale (NCS) [15] assesses individu-
als’ inclination to engage in and enjoy cognitive activities.
Therefore, those with a higher need for cognition may be
more willing to engage with lengthier written material and
more interested in learning the rationale behind a particu-
lar weight management strategy. By contrast, those with a
low need for cognition may be put off by lengthier mate-
rial, preferring information that is more succinct and to
the point. This hypothesis has been partially supported by
Williams-Piehota et al [16], who found that women who
were high in need for cognition were more likely to follow
more detailed (compared with more succinct) mammography
advice. However, the format made no difference for those
who were low in need for cognition.

Another key factor that may influence adherence is
difficulty translating intentions into action, that is, the
intention-behavior gap [17]. Many individuals may under-
stand and be motivated to use strategy information, yet still
fail to implement it. The Rubicon model of action phases
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[18] posits 2 key phases of goal pursuit: a motivational
(predecisional) phase when the individual forms the intention
to perform the behavior, and a volitional (postdecisional)
phase when the behavior is implemented. The theory suggests
that behavior change can be promoted by targeting motiva-
tion in the predecisional phase and implementation of the
behavior in the postdecisional phase [19]. A powerful strategy
for the latter phase is the formation of an implementation
intention, which involves the development of a specific plan
of action in the form of an if-then statement, for example,
“If situation X is encountered, then I will initiate behav-
ior Y” [20]. Systematic reviews have found implementation
intentions to be effective in improving general goal attain-
ment [21], and adherence to a range of health behaviors
such as healthy eating [22,23], physical activity [24-26], and
smoking cessation [27]. The use of implementation inten-
tions in weight loss interventions has also been associated
with greater weight loss [28,29]. However, findings are
mixed; Benyamini et al [30] and Hayes et al [31] found
that implementation intentions resulted in similar weight loss
outcomes as simple goal intentions. In addition, Knéduper
et al [32] found that the addition of implementation inten-
tions to the National Institutes of Health—developed Diabetes
Prevention Program did not result in greater weight loss.

This discrepancy may be due to the different ways
implementation intentions are used across studies. A range
of variables may moderate the effects of implementation
intentions, including the quantity [33] and specificity of
the intentions [34]. Individual differences in self-regulation
may be another potential moderator; whether implementation
intentions are helpful for an individual could be contingent
upon their proficiency in planning skills. Allan et al [35]
instructed participants to complete a web-based food diary
to monitor their snack intake, and half were also instruc-
ted to generate an implementation intention to help them
achieve this goal. The implementation intention intervention
was significantly associated with higher completion rates
in poorer planners, but not in skilled planners, suggesting
that adherence can be enhanced by tailoring interventions to
individuals’ planning skill abilities.

In light of the above, this study investigated whether
adherence to brief weight management strategies over a
2-week period is influenced by the length of strategy
information and the use of implementation intentions. The
aims were to (1) explore the effect of information length
on adherence, and whether this differs depending on need
for cognition, and (2) examine the effect of implementation
intentions on adherence, and whether this differs depending
on planning skills. Given an absence of previous research,
we did not formulate any confirmatory hypotheses related to
the first aim. However, for the second aim, we predicted that
use of implementation intentions would increase adherence,
and that this increase would be larger for those with poorer
planning skills.
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Methods

Sample Size

A minimum sample size of 128 participants was calculated
on G*Power based on a medium effect size, 80% power, and
5% a. for a 2x2 ANOVA. To account for participant attrition
and exclusions, and the testing of exploratory hypotheses, the
target sample size was set at 200 participants.

Participants

Participants were patients recruited from Oviva, a digital
commercial weight-management service provider. Individuals
may access the service via self-referral or general practi-
tioner referral, depending on the program they would like
to enroll in. The cost of the service is covered by the UK
National Health Service. Individuals on the 9-month Diabetes
Prevention Program, 12-week tier 2 weight management,
and 12-week diabetes structured education programs were
invited to take part in the study by email. To prevent the
study from interfering with program engagement, participants
were invited when they had completed the program or were
close to completion. Additional eligibility criteria were age 18
years or older, access to a smartphone, a BMI of more than
25, an interest in losing weight or avoiding weight gain, and
not on a meal replacement diet.

Ethical Considerations

The study received ethical approval from the City, University
of London Psychology Department Research Ethics Commit-
tee (ETH2223-2482). The method and analysis strategy were
preregistered with the Open Science Framework [36].

Participants provided informed consent (Multimedia
Appendix 1) before enrolling in the study. Study data were
anonymized to ensure that individual participants could not
be identified. Participants received Amazon vouchers worth
up to £20 (approximately US $25) based on participation
duration, with an extra £5 (approximately US $6.25) for
completing an optional qualitative part of the study.

Study Design

The study used a 2x2x4 between-groups experimental design.
Participants were randomly assigned to 1 of the 16 groups,
which varied by information length (short or long), imple-
mentation intentions (present or absent), and strategy content
(sensory eating, attending to fullness, eating vegetables first,
or increasing physical activity). The dependent variable was
the percentage of days participants adhered to their assigned
strategy.

The study also examined whether higher NCS scores
were associated with a preference for longer information,
and whether use of implementation intentions was associ-
ated with increased strategy automaticity during the 2-week
period. In addition, the study investigated whether briefer,
more lay-friendly measures may be adequate substitutes for
the longer, standardized measures of need for cognition
and planning skills. This was considered important since
although these measures may prove useful for increased
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personalization of interventions, their length may make them
too burdensome and impractical for digital interventions,
especially where multiple characteristics are being assessed.

Effects of information length on ease of understanding and
remembering strategy content, as well as memory of strategy
rationale, were also investigated. In addition, differences in
adherence to mental and physical strategies were explored. To
identify potential differences in adherence between different
types of mindful eating strategies, 2 distinct mindful eating
strategies were examined (attending to feelings of fullness
versus attending to sensory properties of food). In addition, 2
further evidence-based, nonmindfulness weight management
strategies (eating vegetables before other food groups and
performing physical activity immediately following a meal)
were included in the study to identify any differences between
strategies that require mental effort as opposed to those that
require physical effort. Finally, the research also aimed to
gain qualitative insights into participants’ views on the weight
management strategies and their experiences during the study.

Experimental Manipulation
Strategy Content

Evidence-based written information was provided for 1 of
the 4 brief weight management strategies: paying attention
to the sensory properties of food while eating [37], paying
attention to feelings of fullness while eating [38], eating
vegetables or salad before the rest of the meal [39], and
doing 5 minutes of physical activity following a meal [40].
The information provided the rationale behind the strategy as
well as instructions on how to practice it (refer to Multimedia
Appendix 2 for full strategy information).

Information Length

The strategy information was either presented in a short
format (approximately 70-100 words) with a focus on action
(eg, pay attention to the taste and texture of food in your
mouth) or a long format (approximately 600-700 words) with
a focus on outcome (eg, how to slow down your eating) and
additional detail on the strategy rationale.

Implementation Intentions

Participants were either presented with planning prompts to
help them form implementation intentions (present), or they
received tips on strategy use (absent). The planning prompts
involved first indicating when they would use the strategy
(eg, If I am eating breakfast), followed by how they would
use it (eg, then I will keep reminding myself to notice the
taste, texture, and temperature of the food). The same content
was presented in the tips condition in the form of tips on
strategy use (eg, when you are eating a meal or snack, keep
reminding yourself to notice the taste, texture, and tempera-
ture of the food).

It is important to note that we compared implementa-
tion intentions with the type of standard behavioral advice
typically used by health care providers, such as Oviva, which
consisted of information, followed by a series of “tips.”
Like implementation intentions, these tips also linked an
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environmental cue with a specific action. However, unlike
implementation intentions, they did not follow an “if-then”
format, had slightly less cue specificity, and were received
passively by the participant, rather than being actively
selected. We were interested in whether this type of “gold
standard” implementation intentions would outperform the
type of behavioral advice already being used by the health
care provider.

Materials

The study was delivered on the Avicenna Research (formerly
Ethica Data) smartphone app (Avicenna Research Inc) [41].
A baseline survey, a schedule of 14 daily surveys, and
a follow-up survey were triggered upon enrollment. Partic-
ipants were notified to complete the surveys via phone
notifications.

Measures

Baseline Measures
Demographics

Participants indicated their age, gender, ethnicity, and
education level.

Height and Weight

Self-report measures were provided in kilograms or pounds
and centimeters or feet and inches.

Weight Loss Intentions

Participants responded to “Which of the following best
describes you?” with “I’m trying to lose some weight,” “I'm
not trying to lose weight but I’'m trying to avoid gaining
weight,” or “I’m not currently trying to lose weight.”

Planning Skills

Planning skills were assessed using 10 items from the “goal
setting” subscale of the Short-form Self-Regulation Question-
naire (SSRQ) [42]. Items were rated on a 5-point Likert scale
ranging from 1 (strongly disagree) to 5 (strongly agree). The
total SSRQ score was computed by summing the 10 items;
higher scores indicated greater planning skills.

Alternative Measure of Planning Skills

Participants responded to “Which of the following best
describes you?” with “I’m good at making plans and sticking
to them. If T set myself a goal, I’'ll spend time figuring out
exactly how to reach it. If ’'m not making good progress
toward a goal, I’ll go back to my plans and think again;” or “I
struggle to make plans and stick to them. I often find myself
forgetting to do things I'd planned to do or getting distracted
with other things.” This 1-item measure was developed by
simplifying and consolidating the items on the SSRQ using
more accessible, lay-friendly language.

Need for Cognition

Need for cognition was assessed using the short form of the
NCS [43], which consisted of 6 items, each rated on a 5-point
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Likert scale ranging from 1 (extremely uncharacteristic of
me) to 5 (extremely characteristic of me). A mean NCS
score was computed from the 6 ratings, with higher scores
indicating greater need for cognition.

Alternative Measure of Need for Cognition

Participants responded to “Which of the following best
describes you?” with “If a doctor gives me advice, I like to
understand the reasoning behind that advice. I’ll ask questions
or search the internet until I feel I really understand the
issue;” or “If a doctor gives me advice, I'm usually happy
to simply take that advice. I don’t feel the need for lengthy
explanations and justifications.” This l-item measure was
developed by simplifying and consolidating the items on the
NCS using more accessible, lay-friendly language.

Daily Measures
Adherence

Each day, for 14 days, participants were asked, “Did you use
the strategy today?” with response options “Yes, I used it at
least once,” “No, I forgot to use it,” or “No, I didn’t have time
or didn’t use it for another reason.” Adherence was calculated
as the percentage of days participants indicated they used
the strategy out of the total number of daily surveys they
completed.

Follow-Up Measures

Ease of Understanding and Remembering Strategy Informa-
tion

Participants responded to “How easy was it to understand
the instructions for the strategy?” and “How easy was it to
remember the information you were given about the strategy
over the 2-week period?” on a 100 mm visual analog scale
anchored from O (very difficult) to 100 (very easy).

Views on Length of Strategy

Participants were asked, “When we gave you the strategy, we
also explained why it might be helpful. Was this explana-
tion...” with response options “too short?,” “about right?,” or
“too long?”

Automaticity of Strategy Use

The 4-item Self-Report Behavioral Automaticity Index
(SRBAI) [44] assessed whether the assigned strategy became
a habit over the 2-week period. Items were rated on a 7-point
scale ranging from 1 (strongly agree) to 7 (strongly disagree).
The 4 ratings were reverse-coded and summed to form a total
score with higher scores indicating higher levels of automatic-

1ty.
Memory of Strategy Rationale

Four multiple-choice questions, one relating to each of the
strategies, were used to assess participants’ knowledge of the
rationale behind each strategy (Multimedia Appendix 3).
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Qualitative Questions

Furthermore, 4 optional open-ended questions were adminis-
tered to explore participants’ experiences during the study.
Refer to Multimedia Appendix 4 for details of the qualitative
aspect of the study.

Procedure

Data collection took place between August and November
2023. Eligible Oviva patients were emailed the study advert,
and interested participants first completed a screening survey
on Qualtrics to confirm eligibility. Participants then comple-
ted the consent form and were given enrollment instructions.
Once enrolled, participants completed the baseline measures
and were presented with their assigned strategy, followed
by planning prompts or tips on strategy use. The short and
long versions of each of the 4 strategies were independently
paired with the corresponding planning prompts and tips and
presented in separate sections of the survey. This created 16
unique combinations, resulting in 16 sections. Participants
were randomly assigned to view one of these sections using
simple randomization via the Avicenna Research app. It took
approximately 30 minutes to complete baseline measures and
read the strategy information. Participants then selected their
preferred notification time (between 6 PM and 11 PM) for the
daily surveys and were notified at their chosen time each day
over the next 14 days to complete the surveys, which took
less than a minute. To avoid participants mistakenly recording
answers for the wrong day, each daily survey expired within
24 hours.

At 9 AM on the day following the last daily sur-
vey, participants were prompted to complete the follow-up
measures. This took approximately 30 minutes. Following
this, participants were given the option to complete the
qualitative survey, which took an additional 30 minutes.
Participants were then provided with a written debrief, and
payment vouchers were issued via email.

Data Analysis

Data were analyzed in the IBM SPSS statistical analysis
package (version 28). All analyses were subject to bootstrap-
ping at 5000 resamples. Linear regression models were used
to test the effects of information length and implementation
intentions on strategy adherence. The moderating effects
of NCS and SSRQ scores were examined using multiple
regression models (model 1) via the PROCESS macro
[45]. The association between NCS score and participants’
preference for information length was explored with an
ordinal logistic regression model. An independent ¢ test
examined the effect of implementation intentions on SRBAI
scores.

Point-biserial correlation tests were used to test the
association between the 2 need for cognition measures and
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the association between the 2 planning skills measures.
The moderating effect of the alternative need for cognition
measure on the association between information length and
adherence was explored using ANOVA, as was the moderat-
ing effect of the alternative planning skills measure on the
association between implementation intentions and adher-
ence. ANOVA was also used to explore the differences in
adherence across the 4 strategies.

The effect of information length on ease of understanding
and remembering strategy information was explored using
linear regression, and PROCESS model 1 tested the mod-
erating effect of NCS score. A logistic regression model
evaluated the effect of information length on the likelihood
that participants remember the rationale for the strategy they
were assigned to, with NCS score entered as a moderator.
Qualitative data were analyzed using content analysis.

Results

Participant Characteristics

In total, 200 participants enrolled in the study. Participants’
age ranged from 23 to 79 years, with a mean of 52 (SD 11.2)
years. The sample consisted of 63% (126/199) women. BMI
ranged from 25.3 to 64.9 kg/m?> with a mean of 35.5 (SD
7.3) kg/m?. Most participants (155/197, 78%) were White,
12% (23/197) were Asian or Asian British, 5% (10/197)
were Black, African, Caribbean, or Black British, 4% (7/197)
were Mixed or from multiple ethnic groups, and 1% (2/197)
were from other ethnic groups. Half of the sample (102/200,
51%) had an undergraduate degree or higher, 22% (43/200)
were educated to General Certificate of Secondary Education
(GCSE) level, 11% (22/200) had a Business and Technol-
ogy Education Council (BTEC) qualification, 11% (21/200)
had Advanced levels (A-levels), 4% (7/200) had no formal
education, and 3% (5/200) had another form of qualification.
In the UK education system, students typically undertake
GCSEs at age 16. A-levels are typically taken at age 18 as
a qualification for university entry, while BTEC qualifications
provide vocational training.

Figure 1 presents the flow of participants through the
study. As per the preregistration, only participants with
data for 7 or more daily surveys were included in the
main analyses, exploring the effects of information length
and implementation intentions (n=169). Analyses relating
to follow-up measures were restricted to participants who
completed the follow-up survey (n=140). For all other
analyses, the full sample was used (N=200). Participant
characteristics of those included in the main analyses (n=169)
were well-matched across conditions (Table 1).
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Figure 1. Flow chart of participants through the study.
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Table 1. Participant characteristics as a function of condition.

follow-up (n=49)
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Characteristic Implementation intentions (n=80) Tips (n=89) Short format (n=85) Long format (n=84)  All (n=169)
Age, mean (SD) 53(12) 51 (10) 51(11) 53 (11) 52 (11)
Gender (women), n (%) 52 (66)2 58 (65) 53 (63)° 57 (68) 110 (65)°
BMI, mean (SD) 353 (6.5) 359(8.3) 357 (72) 35.6(7.8) 356 (7.5)
Education, n (%)

No formal education 2(3) 4(5) 2(2) 4(5) 6(4)

GCSEs!, O-levels, or equivalent 18 (23) 20 (23) 17 (20) 21 (25) 38 (23)

A-levels or equivalent 709) 7(8) 6(7) 8 (10) 14 (8)

BTEC® or equivalent 10 (13) 9 (10) 9(11) 10 (12) 19(11)

Undergraduate degree or 23 (29) 33 (37) 28 (33) 28 (33) 56 (33)

equivalent

Master’s degree or equivalent 16 (20) 15 (17) 18 (21) 13 (16) 31 (18)

Doctoral degree or equivalent 1(1) 0(0) 1(1) 0(0) 1(1)

Other 3(4) 1(1) 4(5) 0(0) 4(2)
Ethnicity!, n (%)

Arab 0(0) 0 (0) 0(0) 0(0) 0 (0)

Asian or Asian British 6(8) 11 (13) 10 (12) 7(8) 17 (10)

Black, Black British, Caribbean, 3 (4) 4(5) 5(6) 2(2) 7(4)

or African

Mixed or multiple ethnic groups 2 (3) 2(2) 2(2) 2(2) 4(2)

White 67 (85) 70 (81) 66 (80) 71 (86) 137 (81)

Other ethnic group 1(1) 0(0) 0(0) 1(1) 1(1)
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Characteristic Implementation intentions (n=80) Tips (n=89) Short format (n=85) Long format (n=84)  All (n=169)
Percentage trying to lose weight,n 78 (98) 84 (94) 82 (97) 80 (95) 162 (96)
(%)

Percentage trying to avoid weight 2(3) 5(6) 3(4) 4(5) 74)

gain, n (%)

SSRQ¢ score, mean (SD) 34.3(6.8) 353(5.8) 353 (6.5) 343 (6.1) 34.8 (6.3)
NCS" score, mean (SD) 34(0.8) 3.6 (0.7) 3.6 (0.8) 35(0.8) 3.5(0.8)

4n=79 due to missing data.

b1=84 due to missing data.

“n=168 due to missing data.

dGCSE: General Certificate of Secondary Education.
°BTEC: Business and Technology Education Council.
fn=79, 87, 83, 83, 166, respectively due to missing data.
8SSRQ: Short-form Self-Regulation Questionnaire.
hNICS: Need for Cognition Scale.

Main Analyses

Effect of Information Length on Adherence

Mean adherence to the strategy was 74% (SD 25%) in
the short information group and 69% (SD 23%) in the
long information group. This difference was not statistically
significant (b=-5.70, SE 3.74, 95% CI -13.00 to 1.77,
P=.13); however, Cohen d indicated a small effect size (0.24).
There was no significant moderation by need for cognition
(b=5.50,SE 4.72,95% CI -3.82 to 14.82, P=.25).

Effect of Implementation Intentions on
Adherence

Mean adherence to the strategy was 71% (SD 27%) in
the implementation intentions group and 72% (SD 21%)
in the group who received tips on strategy use. Contrary
to predictions, there was no significant association between
forming implementation intentions and strategy adherence

(b=—1.34, SE 3.71, 95% CI -8.61 to 5.84, P=.73) but
as predicted, there was a significant interaction between
implementation intentions and SSRQ (b=-1.21, SE 0.58,
95% CI -234 to —0.07, P=.04). The Johnson-Neyman
technique (Multimedia Appendix 5) revealed that implemen-
tation intentions (as opposed to tips) significantly increased
adherence among those who scored below 13.01 on the
SSRQ (poorer planners); however, this only represented
0.6% (1/169) of the sample. In addition to our predictions,
implementation intentions decreased adherence among those
who scored above 48.88 (skilled planners), but again, this
only represented 0.6% (1/169) of the sample. This was
further explored with simple slopes analysis, which revealed
a similar pattern (Figure 2); implementation intentions
increased adherence among participants with poor planning
skills and decreased adherence among participants with good
planning skills. These results suggest that planning skills
may moderate the effect of implementation intentions on
adherence, but the effect may be small.

Figure 2. Simple slopes for the moderation effect of planning skills on the association between implementation intentions and adherence. II:
implementation intention (0 absent, 1 present); SSRQ: Short-form Self-regulation Questionnaire.

80

70

Adherence

60

https://mhealth.jmir.org/2025/1/e65260

SSRQ

+18D

Mean

-18D

JMIR Mhealth Uhealth 2025 | vol. 13 165260 | p. 7
(page number not for citation purposes)


https://mhealth.jmir.org/2025/1/e65260

JMIR MHEALTH AND UHEALTH

Effect of Need for Cognition on Preference for
Information Length

Contrary to predictions, there was no significant associa-
tion between NCS score and odds of preference for shorter
information length (odds ratio [OR] 0.96, 95% CI 0.45-2.05,
P=92).

Effect of Implementation Intentions on
Automaticity

Also contrary to predictions, there was no significant
difference in SRBAI scores between participants who formed
implementation intentions (mean 17.0, SD 7.1) and those
who were given tips (mean 17.4, SD 6.6; #133=0.35, P=.73,
2-tailed).

Additional Exploratory Analyses

Alternative Need for Cognition Measure

As expected, there was a significant positive correlation
between the two need for cognition measures (rpb(198)=0.19,
P=01). Participants who reported that they like to understand
the reasoning behind doctors’ advice (n=155) had a greater
NCS score (mean 3.6, SD 0.8) than those who reported that
they are happy to simply take doctors’ advice (n=45, mean
3.2,SD 0.8).

Contrary to the confirmatory analyses, the ANOVA
exploring the moderating effect of the alternative need for
cognition measure revealed a significant main effect of
information length on adherence; adherence was greater in the
short format group (mean 74%, SD 25%) than the long format
group (mean 69%, SD 23%), F1 165=4.97, P=.03, np2=0.03.
For individuals with a low need for cognition (n=37), mean
adherence was 83% (SD 16%) in the short format group and
66% (SD 29) in the long format group. For individuals with
a high need for cognition (n=132), mean adherence was 72%
(SD 26%) in the short format group and 69% (SD 21%) in the
long format group. These figures are in line with expecta-
tions; however, the interaction effect between information
length and the alternative need for cognition measure was not
significant, F| 165=2.61, P=.11, np2=0.02.

Alternative Planning Skills Measure

In addition, as expected, there was a significant posi-
tive correlation between the 2 planning skills measures,
rpp(198)=0.58, P<.001. Participants who reported that they
were good at making plans (n=84) had a greater SSRQ
score (mean 38.8, SD 5.4) than those who reported that they
struggled to make plans (n=116, mean 31.5, SD 5.0).

Participants who reported being good at making plans
also reported significantly greater adherence (mean 76%, SD
25%) than those who struggled to make plans (mean 68%,
SD 23%), Fy165=3.97, P=.048, np2=0.02. For individuals
with good planning skills (n=74), mean adherence was 71%
(SD 30%) in the implementation intentions group and 81%
(SD 17%) in the tips group. For individuals with poor
planning skills (n=95), mean adherence was 71% (SD 24%)
in the implementation intentions group and 66% (SD 22%)
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in the tips group. The interaction between implementation
intentions and the alternative planning skills measure was
significant, F 165=4.66, P=.03, np2=.03. However, 2-tailed
independent samples ¢ tests revealed no significant effect of
implementation intentions on adherence in individuals with
good planning skills (#70=1.80, P=.09) or individuals with
poor planning skills (f93=—1.19, P=.25).

Effect of Strategy Content on Adherence

Mean strategy adherence was 72% (SD 28%) for sensory
eating, 68% (SD 25%) for attending to fullness, 61% (SD
30%) for vegetables first, and 70% (SD 29%) for physi-
cal activity. There was no significant difference between
the 4 strategies (F3 196=1.53, P=.21). The pattern of results
remained the same when participants with less than 7 days of
data were excluded (n=169).

Effect of Information Length on Self-Reported
Ease of Understanding and Remembering

There was no significant association between information
length and self-reported ease of understanding the strategy
information (b=—2.62, SE 2.01,95% CI —6.77 to 1.41, P=.22)
and no significant interaction between information length
and NCS score (b=0.72, SE 2.80, 95% CI -4.81 to 6.25,
P=.80). However, ease of remembering was significantly
higher among participants in the short format group (mean
83%, SD 22%) compared with those in the long format group
(mean 74%, SD 25%; b=—9.08, SE 3.98, 95% CI -16.83 to
—1.14, P=.02). There was no evidence for a moderation effect
of NCS score (b=—0.84, SE 5.33, 95% CI -11.39 to 9.71,
P=2387).

Effect of Information Length on Memory for
the Strategy

Participants in the long format group were more likely to
correctly remember the rationale for their assigned strategy
than those in the short format group (OR 3.08, 95% CI
1.18-8.05, P=.02). There was no moderation by NCS score
(OR 0.81, 95% CI 0.22-2.94, P=.75). Refer to Multimedia
Appendix 6 for details of additional exploratory analyses.

Sensitivity Analyses

The analyses using the adherence variable were repeated
using data from all 200 participants, where adherence was
calculated over the full 2-week period (missing data were
replaced with “non-adherent”). The pattern of results for all
analyses remained unchanged apart from the ANOVA model
exploring the moderating effect of the alternative need for
cognition measure, where the main effect of information
length became nonsignificant (P=.47). Refer to Multimedia
Appendix 6 for details on additional exploratory analyses.

Qualitative Analyses

A total of 120 participants completed the qualitative survey
at the end of the study. A summary of participant character-
istics and full details of the analyses are provided in Mul-
timedia Appendix 4. Responses generally centered around
4 key themes: app usability, strategy practicality, perceived
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benefits and effectiveness, and discussion of personal barriers
to strategy use. The Avicenna Research app was generally
well-received, with participants finding it easy to use and
appreciating the daily survey notifications. However, many
noted that reminders to use their assigned strategy would
have been helpful. Most participants found their strategy
easy to use, though many struggled to remember to apply it.
Participants reported improvements in eating habits, physical
activity, and overall well-being, and a small number of
participants also reported weight loss. Family and work
responsibilities often interfered with strategy use, along with
other challenges such as health issues, travel, and financial
constraints.

Discussion

Principal Findings

The novel key aim of this study was to explore whether
adherence to brief weight management strategies over a
2-week period could be enhanced by manipulating informa-
tion length, and whether this varied for individuals with
different levels of need for cognition. The findings revealed
no significant effect of information length on strategy
adherence; however, the observed means were in the expected
direction, with adherence 5 percentage points higher among
those who viewed the shorter information. This represented
a small effect size, which the study had not been powered
to detect; while the planned regression analyses revealed
a nonsignificant effect, an ANOVA, conducted as part of
additional exploratory analyses, showed it as significant
(P=.048). Because digital health interventions are often
delivered to large numbers, an effect of this size may still be
clinically significant. As such, these results warrant further
exploration with an appropriately powered sample. More
pronounced effects may also emerge over a longer interven-
tion period.

Contrary to the findings of Williams-Piehota et al [16],
the study failed to show that the effect of information length
on adherence was influenced by need for cognition. Indeed,
the overall pattern of results seems to suggest that even
those with a high need for cognition may benefit from
shorter information. In line with this finding, the need for
cognition also failed to predict preference for information
length. Findings from the exploratory analyses provide some
insights into why shorter information may lead to better
adherence; although memory for strategy rationale was better
among those given the longer information, those given the
shorter information reported that it was easier to remember
the strategy. Thus, it is possible that shorter information
leads to greater adherence simply because it helps people
remember the strategy. A key implication of these findings
is that digital health interventions may enhance adherence by
limiting information length to no more than 100 words of
action-oriented text. Optional links to additional details could
then be provided for those who would prefer extra informa-
tion.
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In contrast to ease of remembering, ease of understanding
was relatively high across both the short and long informa-
tion groups (93% and 90%, respectively). It was also not
influenced by the need for cognition, suggesting that need for
cognition did not impact engagement with strategy content.
It is possible that strategy understanding is better predicted
by other participant characteristics, such as health literacy
and cognitive ability. Health literacy encompasses skills in
understanding and applying information about health issues
[46], and higher levels have been associated with better health
behaviors [47]. Likewise, engagement in health-promoting
behaviors has been associated with greater cognitive ability
as measured by general intelligence [48], processing speed
[49], and analytic reasoning [SO]. Given these correlations,
it is possible that participants in this study had relatively
high health literacy skills and cognitive abilities, which could
have contributed to the high-reported ease of understand-
ing, regardless of information length or need for cognition
level. However, without direct measures of health literacy
and cognitive ability, these interpretations remain speculative.
Future studies may consider incorporating these measures in
addition to the need for cognition.

The study’s second aim was to examine whether adher-
ence could be enhanced with implementation intentions, and
whether this varied for individuals with different levels of
planning skills. In contrast to previous research [22-26],
we found no evidence for the benefits of implementation
intentions. This discrepancy may be due to our use of an
active control condition that also communicated possible
cue-action links. In a systematic review by Adriaanse et
al [22], most studies used a passive control group where
participants received no instructions or considerably fewer
instructions than the experimental group. Effects of imple-
mentation intentions were stronger across studies with these
weaker control groups compared with studies with active
control conditions, which administered identical instructions
to both control and experimental groups (apart from the
manipulation). In these latter studies, the active control
condition itself may promote goal achievement to some
extent, thus reducing (but not entirely eliminating) the relative
advantage of implementation intentions. As in our study, they
may also sometimes specify cue-action links, further reducing
their advantage. Thus, while implementation intentions may
be effective in promoting goal achievement, other types of
behavioral advice that specify cue-action links may be just as
effective.

Furthermore, contrary to predictions, the study failed to
find evidence to support the notion that implementation
intentions achieve their effect by increasing automaticity.
Automaticity of the strategies over the 2-week period did
not differ significantly between those who formed implemen-
tation intentions and those who were given “tips,” with both
groups reporting high automaticity (17.0 and 17.4 out of
20, respectively). Although it is plausible that the 2-week
duration of the study was not sufficient to allow for any
noticeable differences in automaticity to manifest, the high
scores suggest that the “tips” were just as effective as
implementation intentions in promoting automaticity. Again,
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this may be due to the inclusion of cue-action links in the
“tips” condition. Further research with an additional control
group would be needed to confirm this.

Nevertheless, in line with our predictions and with
previous research [35], we did find that individuals with
poorer planning skills reported greater adherence when given
implementation intentions instead of “tips.” This finding
highlights the potential for digital health interventions to
enhance outcomes by encouraging the use of implemen-
tation intentions in individuals with poor self-regulation
and planning ability. Unexpectedly, we also found that
those with better planning skills reported greater adher-
ence when provided with “tips” rather than implementation
intentions. One possible explanation for this finding is that
by asking good planners to form implementation intentions,
we prevented them from using their own well-rehearsed,
more flexible implementation strategies. Nevertheless, the
moderation effect size was relatively small. Given our sample
comprised weight management program patients who had
volunteered to take part in our study, their motivation to
try the strategies we provided them with may have been
higher than the whole cohort of weight management program
patients. As such, larger effect sizes may emerge across the
whole population or over longer time frames, during which
motivation may wane. The next key step in evaluating the
effectiveness of personalized interventions based on planning
skills would be to test this type of tailored content directly
within a digital weight management program.

Another aim of the study was to explore whether simpli-
fied and more user-friendly versions of established measures
of need for cognition and planning skills were effective
substitutes. As expected, the short-form NCS was positively
correlated with the alternative need for cognition measure
(r=0.19), and the SSRQ goal setting subscale was posi-
tively correlated with the alternative planning skills meas-
ure (r=0.58). Furthermore, the alternative measures produced
similar results to the standardized measures when examin-
ing their moderating effects on the influence of information
length and implementation intentions on adherence. These
findings are key, as both the short-form NCS and SSRQ
goal-setting subscales consist of several questions (6 and 10,
respectively) and are more burdensome to complete than our
alternative measures, which consist of 1 question each, yet
both measures yield similar results. The use of these brief
alternative measures could facilitate personalized intervention
by digital health companies based on need for cognition
and planning ability, since they make it easier to capture
differences in these measures among individuals.

Ahmadyar et al

Strengths and Limitations

A key strength of this study is the sample, as participants
were all patients who had been referred to a digital weight
management program. They are therefore representative of
the types of participants who would typically be targeted
by this type of intervention. However, a key limitation is
that participants had already completed the weight manage-
ment program and thus may have been more motivated and
had more practice at implementing behavioral advice. As
participants were recruited at the end of the program, the
sample we obtained is likely to represent individuals with
higher adherence rates, since individuals with poor adherence
may have dropped out before completing the program. This
is evident in the high adherence levels observed across both
mental and physical strategies during the 2-week period,
despite the different levels of effort and skill required for
these 2 strategy types. As noted above, significant differen-
ces may have emerged with an alternative sample, such as
patients at the start of a weight management program, due to
differences in motivation level and experience. It is therefore
recommended to further investigate the effects of infor-
mation length and implementation intentions within real-
world digital weight management programs. These initiatives
would enhance our understanding of what fosters adherence,
enabling the development of more effective interventions.

Conclusions

In conclusion, participants’ adherence to brief weight
management strategies over a 2-week period appeared to
be greater with shorter information compared with lon-
ger information. However, the study was not adequately
powered to detect the observed small effect size. This effect
was not moderated by need for cognition, suggesting that
shorter information may be effective for both individuals
with low and high need for cognition. There was no evi-
dence that implementation intentions improved adherence
compared with the same advice presented in the form of tips.
There was some evidence suggesting that implementation
intentions enhanced adherence for individuals with poorer
planning skills, while the use of tips improved adherence
in skilled planners, highlighting the need for personalization
of behavior change interventions. The study demonstrated
that simplified versions of standardized measures of need
for cognition and planning skills may potentially be used
as suitable substitutes, offering the practitioners tools to
assess user characteristics more easily. While these findings
offer valuable insights, they are preliminary and necessitate
replication in future research.
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