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Abstract
Previous research shows diminished weight loss success in insulin-resistant (IR) women assigned
to a low-fat (LF) diet compared to those assigned to a low-carbohydrate (LC) diet. These
secondary analyses examined the relationship between insulin-resistance status and dietary
adherence to either a LF-diet or LC-diet among 81 free-living, overweight/obese women (age=
41.9±5.7 yrs; BMI= 32.6±3.6 kg/m2). This study found differential adherence by insulin-
resistance status only to a LF-diet, not a LC-diet. IR-participants were less likely to adhere and
lose weight on a LF-diet compared to insulin-sensitive (IS) participants assigned to the same diet.
There were no significant differences between IR and IS participants assigned to LC-diet in
relative adherence or weight loss. These results suggest insulin resistance status may affect dietary
adherence to weight loss diets, resulting in higher recidivism and diminished weight loss success
of IR-participants advised to follow LF-diets for weight loss.

INTRODUCTION
Clinical trials comparing a spectrum of low to high carbohydrate diets, demonstrate
clinically meaningful weight loss on any reduced calorie diet regardless of macronutrient
composition, provided there is adequate adherence to the dietary regimen[1]. These findings
suggest that determinants of dietary adherence among individuals need to be further
investigated in supporting successful weight loss.

The dominant framework to investigate the determinants of dietary adherence focuses on
psychosocial characteristics[2]. Physiological mechanisms that may affect adherence to a
specific diet remain under-investigated. A person’s ability to adhere and lose weight on a
diet might be influenced by the way in which a diet affects hunger and metabolism[3].

Research illustrates that insulin dynamics, such as insulin-resistance and high insulin
secretion, result in diminished weight loss success in women assigned to a low-fat (LF) diet
compared to those assigned to a low-carbohydrate (LC) diet[4]. These studies suggest that
insulin dynamics might be a physiological mechanism that influences dietary adherence.
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To date, no study has investigated whether insulin-resistance status differentially affects
dietary adherence to the prescribed macronutrient composition of a diet. This study
determines if adherence to a LF-diet versus LC-diet differs between insulin-resistant (IR)
and insulin-sensitive (IS) participants.

RESEARCH DESIGN AND METHODS
Data for this secondary analysis come from a 1-year randomized clinical trial (the A TO Z
study[5]), which compared the effectiveness of four diets, representing a spectrum of low to
high carbohydrate intake on weight loss. Generally healthy, non-diabetic women ages 25–50
years with a body mass index (BMI) of 27–40 kg/m2 were recruited. Because these analyses
examine the association of insulin-resistance status with adherence to either a LF-diet or LC-
diet, only participants assigned to the lowest fat (Ornish: dietary goal ≤10% of energy from
fat/day) and the lowest carbohydrate (Atkins: diet goal ≤50g carbohydrate/day) diets are
included in the analyses.

Blood samples were collected after a minimum 10-hour fast. Total plasma insulin in serum
was measured by radioimmunoassay. The entire study population (n=311) was divided into
tertiles based on baseline fasting insulin levels (<6.9, 6.9–10.6, and >10.6μIU/mL), which is
considered a useful surrogate for assessing relative insulin-resistance versus sensitivity[6].
The most IR (>10.6 μIU/mL) and the most IS-participants (≤ 6.9 μIU/mL) – hereafter
referred to simply as “IR” and “IS” – were included in the final analysis. Individuals with
intermediate levels of fasting insulin were excluded to minimize the misclassification
involved in dichotomizing the study population [7].

Body weight and height were measured at baseline and 12-months using a calibrated scale
and a standard wall-mounted stadiometer. BMI (kg/m2) was calculated. Dietary intake at
baseline and 12-months were obtained via telephone-administered, 3-day, unannounced, 24-
hour dietary recalls using Nutrition Data System for Research (v.4.05.33, 4.06.34 and
5.0.35). Dietary adherence was defined as relative adherence to assigned diet over 12-
months, focusing on change in percent of total energy from fat and carbohydrates relative to
baseline.

Statistical Analysis
A two-way analysis of variance (ANOVA) compared baseline demographics, body
composition, dietary variables, and mean weight change from baseline to 12-months across
groups. Analysis of Covariance (ANCOVA) using general linear modeling was conducted
for dietary adherence, controlling for diet group and insulin-resistance status. An insulin-
resistance status X diet group interaction was also included to assess whether macronutrient
intake and insulin-resistance status differed by diet group. Subsequently, post hoc Fisher’s
Least Significant Difference (LSD) tests examined pair-wise comparisons of adherence by
insulin-resistance status within each diet group. Data were analyzed with SAS(v.9.2)
statistical software package (SAS, Cary, NC) and type I error was setat α<.05.

RESULTS
Table 1 illustrates that at baseline, IR-participants had significantly greater weight, BMI and
fasting insulin levels compared to IS-participants. There were no significant differences
across groups in energy or macronutrient intake. At 12-months, weight, BMI, and body fat
percentage decreased across all groups. IR-women assigned to the LF-diet lost less weight
compared to the other groups. The insulin-resistance status X diet group interaction
illustrated significant differences in fat and carbohydrate intake by insulin-resistance status
in the LF-diet versus LC-diet group (F=2.94, P=0.08; F=3.99, P=0.049, respectively).
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Among participants assigned to the LF-diet, IR-participants made smaller 12-month changes
in fat and carbohydrate intake compared to IS-participants. By 12-months, IR-participants’
fat and carbohydrate intake were not significantly different from baseline (P=0.11; P=0.24,
respectively). Among participants assigned to the LC-diet, there were no significant
differences in fat and carbohydrate intake between IR and IS participants (P=0.94; P=0.64
respectively) (Figure 1). IR-women assigned to LC-diet significantly improved insulin levels
compared to other groups. Changes in insulin were associated with degree of weight loss
(r=.44, P<.0001).

CONCLUSION
These secondary analyses examined the relationship between insulin-resistance and dietary
adherence to either a LF-diet or LC-diet and found differential adherence by insulin-
resistance status only to a LF-diet, not a LC-diet. IR-participants were less likely to adhere
and lose weight on a LF-diet compared to IS-participants assigned to the same diet. There
were no significant differences between IR and IS participants assigned to LC-diet in
relative adherence or weight loss.

Dietary adherence to macronutrients is a strong predictor of weight loss success[1]. This
analysis suggests that variability in individual weight change observed across dietary
weight-loss trials[8, 9] might be partially attributable to physiological mechanisms, such as
insulin-resistance. Insulin-resistance may predispose individuals to be less successful in
adhering to a LF/higher-carbohydrate diet resulting in higher rates of recidivism and
decreased weight loss success.

The mechanisms responsible for the diminished weight loss success of IR-individuals
assigned to LF-diets remain relatively unexplored. LF-diets have been criticized for their
potential to substitute fat with unhealthy carbohydrates, such as simple sugars, which might
spike insulin levels, resulting in increased hunger[10]. Research also shows that after
consuming a LF/high-carbohydrate meal, a rapid absorption of glucose induces a sequence
of hormonal and metabolic changes that increases hunger and energy intake in obese
subjects[11]. One study showed that women with diabetes (a metabolic disorder
characterized by high blood glucose in the context of IR and insulin deficiency) experienced
adverse glycemic effects when assigned to a LF-diet[12]. These studies suggest that IR-
participants may feel less satiated and might experience stronger metabolically driven urges
after consuming a LF/higher-carbohydrate meal compared to IS-participants, which may
explain why this population may be less likely to adhere to the assigned diet over time.
Future research is needed to fully understand these physiological mechanisms and the effect
of macronutrient composition of diets on other metabolic outcomes.

The baseline finding that IR-participants had greater BMIs and weight is consistent with
research showing BMI, weight, and insulin-resistance are related. Previous studies report
improvements in insulin levels are associated with degree of weight loss[7], consistent with
our finding of significant improvements in insulin levels only among IR-participants, who
were more likely to lose weight when assigned to a LC-diet.

Overall, these findings suggest dietary recommendations that advise people to follow a LF/
high-carbohydrate diet for weight loss may actually undermine the success of IR-
individuals. Further investigation is needed to determine if caution should be exercised in
recommending a LF-diet for IR adults. It is possible that the growing population of IR adults
might be more successful adhering, losing weight, and improving insulin levels when
prescribed a LC-diet. Future studies are needed to investigate the potential factors, such as
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insulin-resistance, that impact dietary adherence and recidivism in order to develop more
individually tailored interventions for effective behavioral change.
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Figure 1.
12-Month Change in Diet by Insulin Resistance Status in Diet Groups
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