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Repeated measures of eating competence over a 12-month nutrition education program revealed  
rebound following early decline: Implications for interventions planned to enhance eating competence
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Eating competence (EC), an intra-individual 
approach to eating and food behaviors that 
entrains positive biopsychosocial outcomes,  
is measured with the Satter EC Inventory 
(ecSI).  Early studies show a decline in EC 
after short (< 4 mo) interventions, possibly 
resulting from increased awareness/discomfort 
with eating behavior.   A 26-lesson, Dietary 
Guidelines-based education intervention 
with lower-fat and moderate-fat versions was 
assessed at baseline (BL), 4 mo, and 12 mo 
in overweight/obese pre-menopausal women 
(n=101) with a set of biomedical measures 
that included the ecSI.  EC and biomedical 
findings did not differ between intervention 
groups or those completing 3 (n=40; 39.7 
± 6.2 y; BMI: 30.7 ± 4.2 kg/m2), or < 3 
assessments (n=61; 38.4 ± 6.5 y;  

BMI: 30.9 ± 4.3 kg/m2).  Replicating earlier 
studies, EC women had or tended toward 
lower BMI (P=0.095), waist circumference 
(P=0.04), uncontrolled (P=0.07) and emotional 
eating (P=0.09).  ecSI decreased from BL to  
4 mo (26.2 ± 1.0 to 24.9 ± 1.3) and rebounded 
at 12 mo (31.4 ±  1.0; P<0.001, compared to 
BL and 4 mo). This pattern persisted for those 
in the lower-fat group and when controlling for 
weight change.  ecSI remained the same at  
4 mo in the moderate-fat group; however, 
scores significantly increased by 12 mo 
(P<0.001, compared to BL and 4 mo).  
Findings support increased intervention 
dosage and serial measures to accurately 
portray intervention effect on EC status.  
Funded by USDA.
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a. Proportion of EC Subjects Over Time (n=40)

Nutrition Education Intervention
•	Based on Dietary Guidelines, tailored for extremes of dietary fat recommendations, i.e., 20% and 35% of Kcal.
•	Based on Social Cognitive Theory. 1

•	Delivered with a Problem-Based Learning approach.2 
•	Lessons were both information- and behavior-based.
•	No specific diet, instruction to follow Dietary Guidelines within specified Kcal range.
•	28 one-hour sessions delivered face-to-face over 12 mo by trained educator.
Physical Activity Intervention
•	Daily stretching and 5 aerobic sessions (2 supervised; 3 self-led).
•	Starting at 20 m and increasing to 60 – 90 m; 65 -85% Max HR.
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ecSI scores did not differ between BMI categories at 
Baseline and 4 mo, but tended to be lower for obese 
women at 12 mo even when controlling for self-selected 
dietary fat intake (P=0.06)). Not shown in this chart is 
a main effect of lower ecSI scores at Baseline for a 
moderate fat diet (23.3 ± 1.4 vs. 28.7 ± 1.3; P=0.006) or  
a significant interaction (P=0.027) at 4 mo between BMI 
and self-selected level of dietary fat.  Mean esCI score 
was lower for overweight women on the low-fat diet  
(19.3 ± 2.8 vs. 26.2 ± 2.3) and for obese women on the 
moderate-fat diet (23.1 ± 3.0 vs. 28.2 ± 2.2).

For both overweight and obese women, ecSI changes 
from Baseline to 4 mo were not significant; scores were 
significantly higher at 12 mo compared to Baseline 
(P=0.001, P=0.005 respectively). Scores were also 
significantly higher at 12 mo compared to 4 mo for 
overweight women (P=0.001).

•	In general, EC of overweight/obese women was low.
•	Nutrition education interventions based on the Dietary 
Guidelines can increase eating competence, but appear 
dosage-driven; higher doses lead to increase in EC.

•	In contrast to women who self-select a moderate-fat diet, 
the EC of women who self select a low-fat diet decreases 
with a usual education dose (i.e., < 16 weeks).

Low fat:  Repeated measures revealed ecSI 
scores tended to increase from Baseline to 
12 mo (P=0.05) and increased from 4 mo to 
12 mo (P=0.02).  After controlling for Baseline 
BMI, ecSI scores increased from 4 mo to 12 
mo (P=0.013) and tended to decrease from 
Baseline to 4 mo (P=0.098) and to increase 
from Baseline to 12 mo (P=0.056).  A similar 
pattern was noted when ecSI scores were 
compared controlling for change in weight.
Moderate fat:  Repeated measures revealed 
ecSI scores increased from Baseline to  
12 mo (P<0.001) and from 4 mo to 12 mo  
(P=0.001), even after controlling for Baseline 
BMI or for change in weight.  Baseline characteristics of subjects (n = 101) 1

Characteristic
Lower-fat 

Diet
(n = 50)

Moderate-fat 
Diet

(n = 51)

All Participants
(n = 101)

Completed 3 
ECSI

(n = 40)

Age (yr) 38.8 ±  0.8 39.0 ± 0.9 38.9 ± 0.6 39.7 ± 1.0

BMI (kg/m2) 31.0 ± 0.6 30.6 ± 0.6 30.8 ± 0.4 30.7 ± 0.7

Waist Circum. (cm) 99.7 ± 1.4 99.8 ± 1.5 99.7 ± 1.0 99.3 ± 1.4

Systolic Blood Pressure  
(mm Hg) 114.4 ± 1.4 115.2 ± 1.4 114.8 ± 1.0 115.0 ± 1.5

Diastolic Blood Pressure  
(mm Hg) 76.9 ± 1.1 78.0 ± 1.1 77.5 ± 0.8 77.7 ± 1.2

1 Baseline values after participants have been randomized to a treatment diet. Values are expressed as mean ± stan-
dard error or numbers (percentages). No significant differences were observed between those who completed the 
study and those who did not.
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Data analyzed with SPSS v21 (Armonk, NY) using GLM repeated measures and univariate analyses;  
independent t-tests for differences between EC and not EC, Pearson correlation coefficients.
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PHASE 1 PHASE 2bPHASE 2a

Allocated to moderate-fat group 
(n=51)

Intention-to-treat (n=51)
Completers (n=28)

Intention-to-treat (n=50)
Completers (n=32)

Withdrew from study (n=1)
Lost to follow up (n=22)
•	Moved away/measurements  

could not be obtained (n=1)
•	Did not respond to repeated  

contacts (n=17)

Withdrew from study (n=0)
Lost to follow up (n=18)
•	Moved away/measurements  

could not be obtained (n=1)
•	Did not respond to repeated  

contacts (n=17)

Allocated to lower-fat group 
(n=50)

Assessed for eligibility 
(n=616)

Excluded after phone screen  
(n=431)
Excluded after clinic visit 
(n=84)
•	 Ineligible (n=80)
•	Declined to participate (n=4)

Randomized (n=101)

Proportion of EC persons (i.e., ecSI ≥ 32) increased  
only slightly from Baseline to 4 mo (15% to 20%): 
increases were larger from 4 mo to 12 mo (20% to 53%).  

EC proportion at 12 mo was greater than for other studies 
of similar samples5, 6, 9 and similar to Lohse  
& Cunningham-Sabo.11

Chart with % EC change by fat level:  % EC  
(i.e., ecSI score ≥ 32) was significantly (P=0.01) 
greater for those self-selecting the low-fat diet 
(n=21) rather than moderate-fat plan (n=19)  
at Baseline. 
Differences in % EC between self-selected dietary 
fat levels were not significant at 4 mo or 12 mo.

The purpose of this investigation was to assess change in eating competence over time and its relationship with 
weight status and self-selected level of dietary fat.

Eating competence (EC) is an intra-individual approach to eating and food-related attitudes and behaviors that entrains 
positive bio-psychosocial outcomes.3  Being Eating Competent does not imply attention to portion sizes, specific foods 
or nutrients, but rather nutrition education that emphasizes eating enjoyment; internal regulation of intake and letting 
body weight be dictated by lifestyle and genetics; using skills to provide meals regularly; and eating a variety of foods 
for pleasure, rather than just to meet dietary guidelines.4 Competent eaters are more physically active,5 have higher diet 
quality6,7 and fewer cardiovascular risk factors.7,8  EC is measured with a validated 16-item Likert scale9 also validated for  
low-income audiences.10 

Inclusion Criteria
•	 BMI: 25 to 39.9 kg/m2

•	 age: 21 to 50 y 
•	 LDL-C  2.60 - 4.93 mmol/L
•	 female

Exclusion Criteria
•	 inability to comply with the  

study protocol
•	 triglycerides > 3.94 mmol/L
•	 use of lipid-lowering agents
•	 being or planning to be  

pregnant, lactating
•	 6 mo pre-study weight loss  

≥10% body wt
•	 vegetarian or dieting for  

weight-loss 
•	 stroke, diabetes, liver, kidney  

or autoimmune disease

b. Proportion of EC Subjects Over Time by  
     Diretary Fat Level

•	At Baseline, ecSI score (n=93) was inversely correlated with Diastolic BP (P=.034),  
Systolic BP (P=0.07), TFEQ Uncontrolled Eating and Emotional Eating  
Subscales (P<0.001).  

•	After 12 months, ecSI score (n=39) was inversely correlated with BMI  
(r= -0.37, P=0.019); waist circumference (r= -0.48, P=0.002); TFEQ  
Uncontrolled Eating (r=-0.40, P=0.015) and Emotional Eating (r= -0.48, 
P=0.003) scales. 

•	After 12 months, EC women had a smaller waist circumference (P=0.04) and 
tended toward a lower BMI and less uncontrolled and emotional eating  

d. ecSI Score Change Over Time

e. ecSI Score Change Over Time by Dietary Fat Level

c. ecSI Score Compared by BMI Category Over Time

Repeated measures revealed a significant 
increase in ecSI from Baseline to 12 mo  
and from 4 mo to 12 mo (P ≤0.001) even 
when controlling for Baseline BMI or for 
change in weight.

ecSI Score

ecSI Score

White

Other

Black

94

2 3
Race (%) 

White
Black
Other

Race (%)

10

13

10

42

24

Education level (%) 1

High school

Some college

Business/technical
degree
College graduate

Graduate degree
1 Total does not add to 100 because of missing responses

Education Level (%) 1

College graduate

Business/technical  
degree

Some college

High school

Graduate degree
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