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What We Know, Think We Know, or Are Starting to Know
In a previous Deepdive, we covered an intervention trial that had compared a weight-
neutral program to a weight-loss program, with the surprising result that the weight-neutral 
intervention resulted in a 10mg/dl [0.25mmol/L] decrease in LDL-cholesterol. And previous 
research showed women with higher intuitive eating scores had lower total and LDL-C 
compared to low intuitive eating scores (1).

These findings are unsurprising in one sense, which is that weight loss doesn’t really produce 
much meaningful blood cholesterol lowering anyway (2). However, it may be surprising 
in another sense, which is that there appears to be a degree of resistance in the medical, 
nutritional, and dietetic worlds regarding the utility and application of “non-diet” approaches, 
which may reflect weight bias among healthcare professionals (3). 

The question remains open for weight-neutral/non-diet approaches: what is the relationship 
between objective risk factors and eating by internal cues? The literature to date indicates 
that improved blood cholesterol levels may be a more consistent finding,  but overall, the 
evidence, including for other risk factors like blood pressure and glucose, is mixed (4).

In the limited prospective observational research, higher intuitive eating scores* are associated 
with better emotional wellbeing, lower levels of binge eating, and less unhealthy weight 
control behaviours (5). Yet, cardio-metabolic risk factors were not examined in that cohort. The 
present study investigated the associations between intuitive eating scores and glycaemic 
control in participants with type-2 diabetes [T2D].
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*Geek Box: Assessing Intuitive Eating
It is important to note that intuitive eating [lowercase] may refer to a measure of psychometric 
evaluation and may refer to a specific intervention itself guided by the principles of Intuitive 
Eating [uppercase IE], as set out by Tribole and Resch.

The ten principles of IE include: i) reject the diet mentality; ii) honour your hunger; iii) make peace 
with food; iv) challenge the food police; v) respect your fullness; vi) discover the satisfaction factor; 
vii) honour your feelings without food; viii) respect your body; ix) exercise - feel the difference; 
x) honour your health. These 10 principles were initially clustered into three domains by Tylka, 
including: 1) unconditional permission to eat; 2) eating for physical rather than emotional cues; 
3) reliance on hunger and satiety cues. These domains, and the principles contained therein, 
formed the basis of the first validated instrument to measure intuitive eating, the Intuitive Eating 
Scale [IES] (10).

Tylka et al. updated the domains of IE to include a 4th domain, that of body-food choice 
congruence. However, the original IES was validated in women only. Thus, in 2013 Tylka & Kroon 
Van Diest validated an updated version, the IES-2, which contains 23 items and included the 
body-food choice congruence domain and was validated in both sexes (6). Factor analysis, which 
identifies factors that correlate within the same person, confirmed the 4-domain construct of the 
IES-2. Cronbach’s alpha, which is a measure of internal consistency for scale or test [over 0.70 is 
considered good consistency, >0.80 is stronger] for the IES-2 during validation was 0.89 and 0.87 
for men and women, respectively. The IES-2 has also shown to be reproducible over time, albeit 
over a period of weeks [something to consider for prospective studies]. Thus, as an instrument 
used to assess intuitive eating in individuals, the IES-2 is a well-validated scale.

The Study 

The study was a cross-sectional design observational study conducted in Brazil. Adults aged 
20yrs or older with a diagnosis of T2D for over 1yr were recruited. Data on demographics and 
participant characteristics, current medication use, BMI, and lifestyle habits, were assessed 
using a questionnaire. 

The outcome of interest was glycaemic control determined by HbA1c levels [a marker of 
blood glucose regulation over the previous ~90 days]. HbA1c data was obtained from the 
participants’ medical records. 

Participants were characterised according to HbA1c >7% or <7% [i.e., over 6.5% is the threshold 
for diagnosis of T2D, and under 7% generally used a cut-off for ‘good’ glycaemic control in 
management of diagnosed T2D].

The exposure of interest was the Intuitive Eating Scale 2 [IES-2; see *Geek Box, above], and 
the four IES-2 subdomains. The results were expressed as odds ratios [OR].
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Results: 179 participants were analysed for the study, of which 74.3% were female and 54.2% 
were aged over 60yrs. 44% had been treated for T2D for the prior 5yrs, and 48% had been 
classified as overweight/obese for the previous 10yrs. 55.3% had HbA1c >7%.

 • IES-2 Score: The total intuitive eating score was associated with 89% lower odds [OR 0.11, 
95% CI 0.02 to 0.54] of having HbA1c >7%. 

 • IES-2 Subscales: Of the four intuitive eating subscales, the subscale of body-food 
congruence was associated with 66% lower odds [OR 0.34, 95% CI 0.13 to 0.89] of having 
HbA1c >7%.

 • Diabetic Medications: Compared to participants taking both oral antidiabetic agents and 
insulin, those taking only oral antidiabetic drugs had 90% lower odds [OR 0.10, 95% CI 
0.03 to 0.29] of having HbA1c >7%, while those taking insulin alone had no significant 
difference in odds of glycaemic control <7%. 

Figure illustrating the main results from the regression analysis in the present study. It is 
important to note that the outcomes are presented as odds ratios, which are different to 

relative risks or hazard ratios [more under Key Characteristic, below]. Note that the effects 
of the drugs and of the IES-2 are independent in this analysis, i.e., both independently 

predicted a greater likelihood of having a HbA1c level of <7%.
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The Critical Breakdown
Pros: Few studies have assessed metabolic risk associated with intuitive eating, so despite 
the cross-sectional design, there is always a prop for being a first [while bearing in mind that 
a study like this is hypothesis-generating, nothing more]. HbA1c levels were derived from 
patient medical records. Intuitive eating was assessed using the validated IES-2, and the 
analysis also included each of the IES-2 subscales to determine whether specific components 
of intuitive eating were associated with the outcome. Based on the sample size estimates, the 
study was adequately powered with a final sample size of 179 participants. The study was also 
conducted in a lower income, majority non-White population in Brazil, which is important for 
a research area – non-diet/weight-neutral approaches – almost exclusively confined to higher 
socioeconomic status White females in Western countries (7).

Cons: As a cross-sectional study, this is a snapshot in time and gives us no indication of 
whether intuitive eating leads to, or is associated with over time, better glycaemic control. 
Cross-sectional studies remain prone to certain biases, in particular selection bias [although in 
this study all participants had a diagnosis of T2D of at least 1yr]. Rather than incorporate all the 
potential independent variables into their regression, they included only variables that were 
highly significant using another between-group statistical test, i.e., medication use comparing 
HbA1c >7% vs. <7%. But these are different statistical approaches. For example, participants 
with inadequate glycaemic control had a longer duration of T2D and self-rated health status 
as ‘regular/poor’, but these factors were not included in the final regression model. Given the 
cross-sectional design, it is possible that certain confounders were not adequately accounted 
for. Finally, no dietary analysis was carried out, which would have been useful to potentially 
link the intuitive eating findings to diet. 

Key Characteristic
Cross-sectional designs analyse data from a sample population at a specific moment in time, 
i.e., a ‘cross-section’ of a group – in this case, participants with T2D. Because there is a ‘cross-
section’ of the group occurring on a specified outcome, this often means that the outcome 
may be defined in a binary manner, i.e., dichotomously. Where the aim of the analysis is to 
predict the probability of being in one or the other of the dichotomous categorisation, a type 
of regression analysis known as logistic regression is used, and this analysis produces odds 
ratios.

Now, here is the important point: avoid interpreting the point estimate of an odds ratio as 
equivalent to relative risk! 90% lower odds are not a 90% lower risk! Odds ratios are calculated 
from a dichotomous outcome, i.e., the probability of falling into one or two categories – in this 
case HbA1c of either >7% or <7%. Thus, it is an estimation of the likelihood of being in either 
category based on a given level of the dependent variable, which in this case is the IES-2 scale 
[and medication usage]. 

Let’s take the OR of 0.11, which if we were to translate it into risk would be around a 10% 
lower risk. So, this is important to keep in mind because the effect size from an OR can appear 
to be huge if you’re only looking at it like it is an RR! OR tend to either over or underestimate 
relative risk, depending on the direction of effect.
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Interesting Finding
The finding in relation to the body-food congruence subscale, which was the only IES-2 
subscale individually associated with better glycaemic control, invites some thought. Body-food 
congruence was not part of the initial IES, but was recognised as a distinct dimension of intuitive 
eating and incorporated into the IES-2 (6). In this context, the finding for body-food congruence 
is interesting because this dimension of intuitive eating is associated with the selecting of foods 
to eat based on body needs, e.g., energy levels or activity (6). 

In the context of T2D self-management, we could hypothesise that body-food congruence may 
translate to self-selecting foods which may be more beneficial – or at least less detrimental – to 
glycaemic control. This is the construct that body-food congruence represents: given a choice 
between a ‘healthy’ or ‘unhealthy’ food, those who score high on body-food congruence may 
select the former because it will provide nourishment to their body (6).

Interestingly, in the validation of the IES-2, it was noted that the other dimension of “unconditional 
permission to eat” was inversely correlated with body-food congruence, i.e., those who score 
highly on body-food congruence do not also give themselves ad libitum permission to eat 
anything they may be craving (6). Thus, it could be that this particular dimension of intuitive 
eating translates to dietary habits that have a positive effect on glycaemic control in individuals 
living with T2D. Again, this is all inference because the cross-sectional design of the study 
precludes any such conclusions. It is a ball for someone else to pick up and run with.

Relevance
This is, of course, where the rubber hits the road for T2D, because categorically we know that the 
only dietary intervention approach that achieves remission is the antithesis of a weight-neutral/
non-diet approach: a very-low-calorie liquid diet aiming for a 15kg weight loss (8–10).  

However, attempting weight loss of this magnitude is not easy, which the DiRECT study itself 
showed (11). And weight loss is not a benign intervention: like any intervention, it comes with 
benefit-risk considerations (12). The reality is that for a condition like T2D, there is always scope 
for adjuvant strategies to support management of the condition.

Of those adjuvant strategies, non-diet/weight-neutral approaches currently lack strong evidence. 
In a case-control study of adolescents with type-1 diabetes paired with age-matched healthy 
controls, higher intuitive eating scores was associated with better glycaemic control in those 
with T1D (13). In this study, interestingly, eating for physical rather than emotional reasons was 
associated with 11% lower HbA1c levels (13). This study was conducted before the development 
of the IES-2, and so body-food congruence was not a specific dimension (13). 

Nevertheless, the eating for physical rather than emotional reasons sits within the body-food 
congruence dimension, and thus this may be considered a similar finding to the present study. 
Previously, a mindful eating intervention was shown to improve glycaemic control and lead 
to a reduction in dietary glycaemic load (14). This body of research, which includes qualitative 
research, suggests that emotional eating and related stigma may be associated with worsened 
glycaemic control (13–15).

Ultimately, we are left with a pool of case-control, cross-sectional, qualitative, and pilot study 
research on intuitive eating and glycaemic control (13–15). Until more longitudinal research, i.e., 
both prospective cohort and intervention studies, are forthcoming, we will be left to speculate 
about the associations between intuitive eating and glycaemic control, and whether the chicken 
or egg comes first.
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Application to Practice
At both a practical and moral level, there is much to support about non-diet/weight-neutral 
approaches. At the level of evidence, this is dependent on the specific context in which it is 
being applied. To date, most of the research is oriented toward disordered eating and eating 
disorders, rather than cardio-metabolic conditions. But in the duality of our current paradigm 
of healthcare, does an emphasis necessarily have to be either/or for the psychological and the 
physiological?

For eating behaviour, which is driven by both external environmental factors and internal 
neurobiological factors, dichotomising the psychological and physiological is short-sighted. 
With regard to intuitive eating, the one area where the evidence is stronger and includes both 
prospective cohorts and intervention trials is in relation to the psychological aspects, in turn 
associated with better diet quality (5,16,17). 

Could these improved psychological components translate to better metabolic health? The 
small body of observational research suggests that eating for physical reasons, i.e., body-food 
congruence, may be associated with better blood glucose regulation. Conversely, it may be 
that emotional eating is associated with worse glycaemic control. Again, the direction of effect 
here remains to be determined. However, in the lone intervention – a small pilot study – on 
this topic, mindful eating was associated with a 0.83% decrease in HbA1c over 12-months in 
adults with T2D (14). 
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