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ABSTRACT
Background and purpose: Nutrition knowledge, attitudes, and eating self-regulation are important determinants of
overweight and obesity. Eating self-regulation is the link between eating intention and behavior. However, the extent
to which these factors influence overweight and obesity has not been thoroughly studied. The study examined
nutrition knowledge, attitudes, and eating self-regulation as predictors of overweight and obesity among adults in a
community setting.
Methods: A total of 313 adults participated in an online survey, which included the General Nutrition Knowledge
Questionnaire–Revised, the Nutrition Attitudes Questionnaire, and the Self-Regulation of Eating Behavior Ques-
tionnaire. Descriptive statistics, Kendall’s tau tests, and multivariate logistic regression procedures were
performed.
Conclusions: More than half of the participants were either overweight or obese (56.5%). The mean nutrition
knowledge score was 74.1%, and only 28.1% correctly identified the body mass index for obesity. Positive predictors
of overweight and obesity included poor eating self-regulation of giving up too easily on eating intentions (odds
ratio [OR] = 3.81), male gender (OR = 2.0), and age (OR = 1.03), whereas nutrition attitudes were a negative predictor
(OR = 0.74).
Implications for practice: The odds of overweight or obesity were nearly four times greater for those who gave up too
easily on their eating intentions. Nurse practitioners can play a critical role in establishing healthy dietary habits to
maintain weight control by promoting good eating self-regulation, despite the current obesogenic environment. After
assessing patient readiness and motivation, it is important to help patients make eating self-regulation as man-
ageable as possible to promote long-term weight management.
Keywords: Obesity; overweight; eating; self-regulation; weight loss; attitudes; knowledge.

Journal of the American Association of Nurse Practitioners 31 (2019) 502–510, © 2019 American Association of Nurse Practitioners

DOI# 10.1097/JXX.0000000000000169

The obesity epidemic is a serious health crisis. More
than two thirds of adults in the United States are either
overweight or obese (Hales, Carroll, Fryar, & Ogden, 2017).
This chronic disease is a root cause of other complica-
tions, such as type 2 diabetes, hypertension, myocardial
infarction, stroke, and osteoarthritis, as well as certain
cancers (Tsai, Remmert, Butryn, & Wadden, 2018). The
estimated total cost of obesity in the United States was
$342.2 billion in 2013, and it is a major contributing factor

in rising healthcare costs and medical insurance pre-
miums (Biener, Cawley, & Meyerhoefer, 2017).

Despite the high prevalence and cost of obesity, it is a
preventable and treatable disease with better health out-
comes upon weight loss. The Look AHEAD study (Action for
Health in Diabetes) involving 5,145 overweight and obese
adults with type 2 diabetes showed that a modest weight
loss of 5–10%was associatedwith significant improvements
in blood pressure, HbA1c, and HDL cholesterol (Wing et al.,
2011). Similarly, in the DiRECT study of 306 overweight and
obese patients diagnosed with type 2 diabetes within the
past 6 years, almosthalf of theprimary care-led intervention
group achieved remission of diabetes at 12 months with a
mean weight loss of 10 kg (Lean et al., 2018). Among those
patients who lost 15 kg or more at 12 months, the diabetes
remission rate was 86%, with HbA1c less than 6.5% and
cessation of all antidiabetic drugs.

Intensive behavioral interventions involving healthy
nutrition and modest exercise have shown to be highly
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effective in inducing short-term weight loss, but long-
term maintenance of such weight loss is more difficult
and challenging (Kahan, Wilson, & Sweeney, 2018; Tsai
et al., 2018). A landmark Diabetes Prevention Program
(DPP) randomized controlled trial of 3,234 overweight and
obese adults showed an average weight loss of 15 lbs at
6months with intensive lifestyle interventions involving a
low-calorie, low-fat diet and at least 150 min of moderate
physical activity per week (Knowler et al., 2002). However,
the weight loss was poorly sustained at an average of 9
lbs at 3–4 years and only about 4 lbs at 10 years (Diabetes
Prevention Program Research Group, 2004, 2009). The
low-fat diet used in the DPP study consisted of less than
25% fat, without any recommendations for protein or
carbohydrate. In contrast, another landmark randomized
controlled trial of 773 overweight adults who had initially
lost an average of 24 lbs over 2 months on a low-calorie
diet showed that people on a high-protein, low-glycemic-
index, low-carbohydrate diet eaten ad libitum without
caloric restriction continued to maintain their original
weight loss at 6months (Larsen et al., 2010). The causes of
obesity are multifactorial, including genetic makeup, in-
dividual behaviors, and psychosocial factors, as well as
the current obesogenic environment in the United States
(MacLean et al., 2015). Therefore, individual variability,
including the development of self-regulation, plays a
significant role over how one responds to obesity treat-
ment and sustained long-term weight loss (MacLean
et al., 2018).

Self-regulation refers to the psychological mechanism
that links an individual’s intention with behavior (Allan,
Johnston, & Campbell, 2011; Gellert, Ziegelmann, Lippke, &
Schwarzer, 2012). Among individuals with overweight or
obesity, eating self-regulation refers to the ability to
control eating behavior in line with their intention for
healthy eating and weight control, especially within an
obesogenic environment (de Vet & de Ridder, 2015).
According to the cyclical model of obesity and cognitive
function, obesity causes physiological changes that
negatively affect cognitive function (Hawkins et al., 2018).
These cognitive deficits contribute to poor self-
regulation, leading to unhealthy eating behavior and low
physical activity. In addition, the key attributes of eating
self-regulation have been identified as goal setting, self-
monitoring of dietary intake, self-regulation to resist
temptations, self-evaluation of dietary performance, and
autonomous motivation (Reed et al., 2016).

Previous studies have demonstrated the impact of
eating self-regulation on weight loss and its long-term
maintenance. An observational study of 1,601 women
aged 40–50 years in New Zealand showed that self-
regulation of eating behavior was positively associated
with healthy eating habits and lower body mass index
(BMI) (Leong, Madden, Gray, & Horwath, 2012). In this
study, self-regulation of eating was assessed with a scale

that asked about various reasons for eating, including
internal motivation, personal values and meaning asso-
ciatedwith eating, and self-judgment over consequences.
However, this study did not address the link between
eating intention and eating behavior. Another study, a
randomized controlled trial of 314 adults who had pre-
viously lost at least 10% of their body weight, showed that
those who received intensive face-to-face intervention to
enhance self-regulation were better able to maintain
their weight loss at 18 months compared with the control
group (Wing, Tate, Gorin, Raynor, & Fava, 2006). The self-
regulation examined in this study was focused on self-
monitoring of weight and ensuing changes in diet and
exercise, but self-regulation as a link between eating in-
tention and behavior was not fully addressed.

Self-regulation of eating usually occurs in the context
of the individual’s nutrition knowledge and attitudes.
Previous studies have shown that positive nutrition atti-
tudes foster healthy eating habits, which are further
influenced by nutrition knowledge (Rose, Williams,
Rengers, Kennel, & Gunther, 2018; Stroebele-Benschop,
Dieze, & Hilzendegen, 2018). For those patients who are
ready and motivated to lose weight, primary care pro-
viders can help them achieve weight loss through better
nutrition knowledge and attitudes, as well as their eating
self-regulation that links eating intention with behavior.
Therefore, patients’ nutrition knowledge, nutrition atti-
tudes, and eating self-regulation are important factors
that need to be considered in caring for those with
overweight and obesity. However, the extent to which
these factors influence overweight and obesity has not
been thoroughly studied.

Aims
The aim of this study was to examine nutrition knowledge,
nutrition attitudes, and eating self-regulation as pre-
dictors of overweight and obesity among adults in a
community setting.

Methods
Design and participants
This cross-sectional study was conducted from October
2017 to November 2017 using an online survey portal,
Qualtrics (Online Survey Services, Provo, UT). The eligi-
bility criteria included male or female adults aged 18
years or above who were literate in English.

Instruments
The survey questionnaire included section 4 of the Gen-
eral Nutrition Knowledge Questionnaire–Revised
(GNKQ–R), the Nutrition Attitudes Questionnaire, and the
Self-Regulation of Eating Behavior Questionnaire
(SREBQ). Demographic data, including age, gender, eth-
nicity, educational background, height, and weight, were
also collected. Body mass index was calculated as weight
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divided by height squared (kg/m2). A BMI of 25–29.9 kg/m2

is defined as overweight, and a BMI greater than or equal
to 30 kg/m2 is defined as obese (Jensen et al., 2014).

Section 4 of the GNKQ–R contains 20 multiple-choice
items that assess four topics related to nutrition knowl-
edge regarding diet, disease, weight management, and
BMI (Kliemann, Wardle, Johnson, & Croker, 2016). The first
topic, with eight items, covers the relationship between
diet and various diseases. The second topic, with four
items, asks about diet to maintain healthy weight. The
third topic, on weight management, includes six ques-
tions assessing knowledge about weight management,
such as monitoring weight/eating, reading food labels,
and taking nutritional supplements. The final topic con-
sists of two questions on BMIs of normal and obese
weight status. Each item carries one point for a correct
answer, and a higher summation score indicates better
nutrition knowledge.

The eight-item Nutrition Attitudes Questionnaire
consists of two subscales, Caring About Nutrition and
Nutrition Affects Health (Byrd-Bredbenner, O’Connell,
Shannon, & Eddy, 1984; Cannoosamy, Pem, Bhagwant, &
Jeewon, 2016). The Caring About Nutrition subscale covers
nutritional interest, whereas the Nutrition Affects Health
subscale asks questions about the importance of nutri-
tion to health. Response options on a five-point Likert
scale range from 1 (strongly disagree) to 5 (strongly
agree). Internal consistency reliabilities were reported as
Cronbach’s alphas of 0.67 and 0.53 for the Caring About
Nutrition and Nutrition Affects Health subscales, re-
spectively. In the current study, the Cronbach’s alphas for
the two subscales were 0.73 and 0.75, respectively.

The five-item SREBQ was developed to assess eating
self-regulatory capacity in maintaining eating intentions
(Kliemann, Beeken, Wardle, & Johnson, 2016). The items
assess ability to control eating behavior, ability to stick to
eating intentions, ability to monitor actual eating be-
havior, and ability to adjust when necessary to achieve
eating intentions. Each item was rated on a five-point
Likert scale, ranging fromone (never) to five (always), with
higher scores indicating better self-regulation. The
Cronbach’s alpha was previously reported as 0.75. In the
current study, the Cronbach’s alpha was 0.73.

Data collection procedures
This study was reviewed and approved by the university
institutional review board. A waiver of signed informed
consent was granted, sinceminimal risks were involved in
this survey study. Recruitment emails containing a hy-
perlink to the web-based survey were sent to first-year
students at the university and to personal contacts via
social media. Respondents who agreed to participate
were asked to click the link in the email directing them
to a study-specific, secure Qualtrics website. The survey
took approximately 10 minutes to complete.

Data analysis
Descriptive statistics were calculated using the means,
standard deviations, frequencies, and percentages to
summarize the sample characteristics and key variables
of the study. The dependent variable in this study was
overweight and obesity based on BMI categories, coded
as a dichotomous variable (BMI $ 25 kg/m2 = 1; BMI <
25 kg/m2 = 0). For each item in the SREBQ, the participant’s
response was recoded as a dichotomous variable, with
poor self-regulation responses of 1–2 recoded as “1” and
good self-regulation responses of 3–5 recorded as “0” to
allow calculation of odds ratio in multivariate logistic
regression modeling to predict overweight and obesity.
Instead of using the summation SREBQ score, individual
SREBQ items were used in statistical analysis to identify
the specific aspects of self-regulation that best predict
overweight and obesity.

Bivariate correlations by Kendall’s tau tests were
performed to examine the correlations between
overweight/obesity and other key variables, including
four nutrition knowledge topics, two nutrition attitudes
subscales, each item of the SREBQ, and demographic
variables. The variables that had statistically significant
correlations with overweight and obesity were entered
into a multivariate logistic regression model to examine
the predictors of overweight and obesity. The level of
significance was set at p < .05, and SPSS, version 24 (IBM
Corporation, Armonk, NY), was used for all data analyses.

Results
Sample characteristics
Of the 318 participants, 5 did not complete the survey, so
313 subjects were included in data analysis. More than
half of the participants had a BMI in the overweight or
obese range (n = 177; 56.5%), and about a quarter were
obese (n = 72; 23.0%; Table 1). The average age was 42
years. Most of the participants were female (75.7%), non-
Hispanic Caucasians (85.0%), and college graduates
(71.6%). Among males, 53 subjects out of 75 were over-
weight or obese (70.7%).

Nutrition knowledge, attitudes, and self-regulation of
eating behavior
The mean overall nutrition knowledge score was 74.1%
(Table 2). Among the various nutrition knowledge topics,
the subjects had the highest knowledge score on diet and
diseases, with amean score of 80.7%. Within this topic, the
subjects scored lowest on the item that asked about
eating less redmeat to reduce cancer (37.1%). On the topic
of diet and weight, the mean knowledge score was 77.4%,
with only 57.5% of subjects responding correctly to the
item about eating a high-protein diet to maintain a
healthy weight. On the topic of weight management, the
mean score was 74.5%, with only 23.5% responding cor-
rectly to the item about taking nutritional supplements to
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manage weight. The subjects’ knowledge of BMIs was very
poor, with only 50.2% and 28.1% correctly identifying the
BMIs for normal and obese weight, respectively.

The overall mean nutrition attitudes score was 4.18
(60.63) out of 5. The Caring About Nutrition subscalemean
score was 4.00 (60.80), while the Nutrition Affects Health
subscale mean score was 4.49 (60.77). Figure 1 shows a
comparison of poor self-regulation of eating behavior
between overweight/obese and non-overweight/obese
groups. A larger percentage of subjects who were over-
weight or obese responded as having poor self-regulation
in all five self-regulation items. Among these five items, the
self-regulatory statement “I often or always give up too
easily on my eating intentions” showed the largest differ-
ence between the two groups (44.6% vs. 15.4%).

Predictors of overweight and obesity
Table 3 shows the results of bivariate correlation between
overweight/obesity and other variables by Kendall’s tau
tests. Findings revealed that overweight/obesity had

significant positive correlations with age (r = 0.16, p = .001)
and male gender (r = 0.17, p = .003). In contrast, it had a
negative correlation with the Nutrition Affects Health
subscale of nutrition attitudes (r = 20.17, p = .01). Among
the SREBQ items, overweight and obesity had statistically
significant positive correlations with the items, including
“I often/always give up too easily on my eating inten-
tions” (r = 0.31, p < .001), “I am never/rarely good at
resisting tempting food” (r = 0.20, p = .001), and “I
often/always easily get distracted from the way I intend
to eat” (r = 0.21, p < .001). A multivariate logistic regression
procedure showed that self-regulation of “I often/always
give up too easily on my eating intentions” (odds ratio
[OR] = 3.81; 95% confidence interval [CI] [2.15, 6.74]; p <
.001), male gender (OR = 2.00; 95% CI [1.10, 3.62]; p = .023),
and age (OR = 1.03; 95%CI [1.01, 1.05]; p = .003) were positive
predictors of overweight/obesity (Table 4). In contrast,
the Nutrition Affects Health subscale of nutrition atti-
tudes was a negative predictor of overweight and obesity
(OR = 0.74; 95% CI [0.63, 0.87]; p < .001).

Table 1. Sample characteristics (N = 313)
Non-Overweight/Obese

Group (n = 136)
Overweight/Obese
Group (n = 177) Total (N = 313)

Age, mean (range), year 39 (18–69) 44 (19–76) 42 (18–76)

Gender

Male 22 (16.2) 53 (29.9) 75 (24.0)

Female 114 (84.4) 123 (69.5) 237 (75.7)

Ethnicity

Non-Hispanic Caucasian 112 (82.4) 154 (87.0) 266 (85.0)

African American 3 (2.2) 4 (2.3) 7 (2.2)

Hispanic 14 (10.3) 14 (7.9) 28 (8.9)

Asian/Pacific Islander 3 (2.2) 1 (0.6) 4 (1.3)

Other 4 (2.9) 4 (2.3) 8 (2.6)

Education

High school graduate or less 8 (5.9) 11 (6.2) 19 (6.1)

Some college 31 (22.8) 38 (21.5) 69 (22.0)

College graduate 96 (70.6) 128 (72.3) 224 (71.6)

Body mass index (BMI)a

Underweight 1 (0.7) NA 1 (0.3)

Normal weight (18.5–24.9 kg/m2) 135 (99.3) NA 135 (43.1)

Overweight (25.0–29.9 kg/m2) NA 105 (59.3) 105 (33.5)

Obese ($30 kg/m2) NA 72 (40.7) 72 (23.0)

Note: Values are expressed as n (%) unless otherwise indicated.

Percentages may not add up to 100% because of missing data or rounding.
aBody mass index (BMI) category per CDC Adult BMI calculator.
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Discussion
This study indicates that one of the strongest predictors
of overweight and obesity is poor eating self-regulation.
The odds of overweight and obesity were nearly four

times higher for those who often or always gave up too
easily on their eating intentions. Inability to follow eating
intentions and failure to achieve the long-term goal of
controlling eating behaviors appear to be critical de-
termining factors for being overweight or obese. As
expected, older agewas a positive predictor of overweight
and obesity. The odds ratio of 1.03 for age indicates a 3%
yearly increase in the odds of being overweight or obese,
which is equivalent to about a 30% increase per decade.
This is most likely due to behavioral and physiological
changes associated with aging, along with a decreasing
basal metabolic rate (Nooyens et al., 2009). It is in-
teresting that male gender doubles the odds of over-
weight and obesity in this population recruited through
social media. In contrast to these positive obesogenic
predictors, good nutrition attitudes as assessed by the
Nutrition Affects Health subscale were a negative pre-
dictor for overweight and obesity, which was not sur-
prising. The odds ratio of 0.74 indicates that the odds of
overweight and obesity are reduced by 26% for every one-
unit increase in the subscale score (e.g., from “somewhat
agree” to “strongly agree”).

Among these predictors of overweight and obesity,
poor eating self-regulation is a modifiable factor. The
current US environment, in which energy-dense and
palatable foods are inexpensive and easily available,
makes the general population particularly vulnerable to
weight gain. Nonetheless, such an obesogenic environ-
ment does not necessarily affect all individuals the same
way, and there is a significant individual variation in
weight gain. Some of the variations do arise from
unmodifiable genetics, but there is a component thatmay
be amenable to training, such as eating self-regulation.
Good eating self-regulation, practiced over time, can
become ingrained as healthy dietary habits that are
largely automatic and self-sustaining (Gardner, Lally, &
Wardle, 2012; Johnson, Pratt, & Wardle, 2012). In the cur-
rent study, we have found that poor self-regulation of
eating, that is, often or always giving up too easily on
eating intentions, strongly predicts overweight and obe-
sity. This result is consistent with the previous study from
New Zealand that associated high self-regulation of
eating behavior with lower BMI among middle-aged
women (Leong et al., 2012).

Nutrition attitudes appear to be another modifiable
predictor of overweight and obesity in the current study.
These findings are consistent with previous reports that
personal beliefs and attitudes toward nutrition and
health influence healthy eating behaviors (Cooke &
Papadaki, 2014; Dissen, Policastro, Quick, & Byrd-
Bredbenner, 2011). Interestingly, all threeNutrition Affects
Health subscale items in the current study cover general
information about eating and health: eating well prevents
certain diseases; foods they eat will keep them healthy;
and nutrition is important for their health. Asking these

Table 2. Correct nutrition knowledge scores
(N = 313)

%

Knowledge on diet and diseases

Eating less refined foods and prevention of
diabetes

94.9

Eating less trans fats and prevention of heart
disease

93.9

Low fiber intake and bowel disorders 91.7

Salt intake and high blood pressure 89.1

White bread and high blood sugar 83.7

Sugar intake and tooth decay 81.8

Eating animal fats and blood cholesterol 73.2

Eating red meat and cancer 37.1

Topic mean score 80.7

Knowledge on diet and weight

To maintain a healthy weight, cut out fat
completelya

96.8

Eating bread always causes weight gaina 88.5

Fiber can decrease the chances of gaining weight 66.5

To maintain a healthy weight, eat a high-protein
diet

57.5

Topic mean score 77.4

Knowledge on weight management

Monitoring eating 99.4

Reading food labels 97.8

Monitoring weight 93.6

Not eating while watching TV 87.8

Grazing throughout the daya 45.0

Taking nutritional supplementsa 23.5

Topic mean score 74.5

Knowledge on BMI categories

BMI for normal weight 50.2

BMI for obese weight 28.1

Topic mean score 39.1

Note: Mean overall nutrition knowledge score = 74.1%.

Note: BMI = body mass index.
a“Disagree” or “No” is the correct response.
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three simple questions may help assess patients’ basic
understanding of how nutrition affects their health. If a
patient has poor understanding, targeted education and
counseling may be a good starting point for improving
knowledge and attitudes toward nutrition and weight
management in the primary care setting (Dissen et al.,
2011).

Limitations
Therewere a few limitations to the current study. First, the
findings of eating self-regulation and nutrition attitudes
as predictors of overweight and obesity should not be
taken as a cause-and-effect relationship in this cross-
sectional study. Second, stability of weight status was not
measured in this study, but reported weights are as-
sumed to be the long-term results of eating self-
regulation. Third, the subjects recruited through social
media were mostly college graduates, female, and Cau-
casian. This may limit generalizability of the study find-
ings to other populations. Fourth, the data were collected
through a self-reported, web-based survey, which may
over- or underestimate actual weight status. Finally, ad-
ditional studies are needed to confirm the current study
findings and to establish cause-and-effect relationships
between eating self-regulation and overweight/obesity.

Implications for practice
The ongoing obesity epidemic is a major public health
problem in urgent need of practical solutions. Fortu-
nately, obesity is preventable and treatable. The US Pre-
ventive Services Task Force recommends that all adults
be screened for obesity in the primary care setting and
that intensive lifestyle counseling be offered to patients
with a BMI of 30 kg/m2 or higher (Moyer & US Preventive

Services Task Force, 2012). As frontline primary care pro-
viders, nurse practitioners are responsible for regularly
monitoring their patients’ BMI, as well as diagnosing and
treating the chronic disease of obesity to prevent future
complications. When it comes tomanaging obesity and its
effects on patients, there are several implications for
nurse practitioners in the primary care setting.

First, we need to possess a deeper understanding of
the chronic disease process of obesity, as well as the
current evidence for safe and effective management of
obesity, which is rapidly evolving. Obesity is not simply a
lifestyle problem, but rather is a complex, chronic disease
involving biological, behavioral, psychosocial, and envi-
ronmental factors (MacLean et al., 2015). Based on the
evidence supporting high-intensity counseling therapy
for weight loss, the Centers for Medicare and Medicaid
(CMS) have been reimbursing 14 sessions of face-to-face
intensive behavioral therapy delivered over 6 months in
the primary care setting (Centers for Medicare and Med-
icaid Services, 2011). To be eligible for reimbursement, the
therapy must be performed by qualified primary care
practitioners, including nurse practitioners and clinical
nurse specialists. The intensive counseling and behav-
ioral therapy sessions include weight loss goal setting,
dietary and physical activity improvements, identifying
and reducing barriers to lifestyle change, and self-
monitoring of progress.

Second, each patient with obesity needs to be
assessed for readiness and motivation for weight loss
before initiating individualized behavior therapy. Apply-
ing the 5-A framework (Ask, Advice, Assess, Assist, and
Arrange) in counseling and motivational interviewing is
also recommended as a useful approach (Acosta et al.,
2017; DiLillo & West, 2011). Personalized reasons for

Figure 1. Comparison of poor self-regulation of eating behavior (N = 313). Crosshatch bars represent adults with overweight/obesity,
and white bars represent adults without overweight/obesity.
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behavioral changes should be elicited, including eating
self-regulation (West et al., 2011; Wong & Cheng, 2013).
To foster patient engagement, it is important to use ap-
propriate language, such as “unhealthy weight” rather
than “obesity,” because the latter is associated with

stigmatization (Kahan et al., 2018). Thus, it is critical to be
respectful, nonjudgmental, and empathetic toward
patients (Vansteenkiste & Sheldon, 2006). Furthermore, it
is important to avoid setting unrealistic weight loss goals,
such as achieving a normal BMI. Instead, the focus should
be on clinical improvements in obesity-related con-
ditions, such as hypertension or diabetes (Tsai et al.,
2018). For example, a weight loss program led by primary
care providers targeting overweight and obese patients
with a recent diagnosis of type 2 diabetes showed sig-
nificant improvements in HbA1c or even a cure of di-
abetes with better quality of life (Lean et al., 2018).
Positive reinforcements of good effort and incremental
success can further motivate patients.

Third, most patients can achieve a moderate short-
term weight loss of 5–10%, but long-term weight loss
maintenance is difficult. It is imperative to counsel
patients about themetabolic predisposition for regaining
weight after the initial weight loss and to make eating
self-regulation as manageable as possible (Tsai et al.,
2018). For example, a randomized clinical trial showed
that high-protein, low-glycemic-index food eaten ad
libitum without any caloric restriction, i.e., eating until
satiety, was most effective in long-term weight loss
maintenance (Larsen et al., 2010). Low-glycemic-index
foods to be consumed include most vegetables, un-
sweetened dairy products, some fruits, and legumes
(Smethers & Rolls, 2018). Another randomized clinical
trial showed that consumption of less energy-dense
foods, that is, foods with fewer calories by volume or
weight, was also effective in maintaining long-term
weight loss (Lowe, Butryn, Thomas, & Coletta, 2014). For
safe weight loss, adequate intake of micronutrients and
minerals should also be considered (Castiglione et al.,
2018). Healthy eating strategies that incorporate man-
ageable eating self-regulation can turn into healthy eat-
ing habits over time.

Finally, assessing each patient’s basic understanding of
nutrition’s effects on health can prompt personalized edu-
cation and counseling to improve attitudes toward nutrition
and weight management. In addition, a multidisciplinary,
collaborative approach, including registered dietitians, re-
ferral to community programs, other lifestyle counselors,
pharmacotherapies, or surgery, may be a part of compre-
hensive obesity management (Acosta et al., 2017).

Conclusions
Nurse practitioners can play a critical role in establishing
healthy dietary habits to maintain weight control in the
current obesogenic environment. This study indicates
that poor eating self-regulation is one of the strongest
modifiable predictors of overweight and obesity. Based
on current clinical evidence and CMS’s reimbursement
policy, nurse practitioners should consider high-intensity

Table 4. Multivariate logistic regression in
predicting overweight and obesity (N = 313)

OR 95% CI p-Value

I often/always give up too
easily on my eating intentions

3.81 2.15–6.74 <.001

Male gender 2.00 1.10–3.62 .023

Age 1.03 1.01–1.05 .003

Attitudes: Nutrition Affects
Health

0.74 0.63–0.87 <.001

Note: CI = confidence interval; OR = odds ratio.

Table 3. Correlations with overweight/obesity
(N = 313)

Overweight/
Obesity

Age 0.16**

Male gender 0.17**

Knowledge on diet and disease 0.03

Knowledge on diet and weight 20.06

Knowledge on weight management 0.02

Knowledge on BMI 20.05

Attitudes: Caring About Nutrition 20.05

Attitudes: Nutrition Affects Health 20.17*

I often/always give up too easily onmy
eating intentions

0.31***

I am never/rarely good at resisting
tempting food

0.20**

I often/always easily get distracted
from the way I intend to eat

0.21***

If I am not eating in the way I intend to,
I never/rarely make changes

0.09

I often/always find it hard to
remember what I have eaten
throughout the day

0.05

Note: **p < .01 ***p < .001 by Kendall’s tau tests. Demographic variables of

ethnicity and educational backgrounds were also entered, but none of them

was significant.

Note: BMI = body mass index.
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weight loss counseling for patients who are ready and
motivated to lose weight. Furthermore, adopting prag-
matic strategies to make eating self-regulation as man-
ageable as possible may be beneficial for maintaining
long-term weight loss. Further studies are needed to
examine the effects of such strategies.

Authors’ contributions: All authors have participated
in the conceptualization, study design, data collection,
and drafting and revising of the manuscript and have
approved the content of this report. R. Balani, H. Her-
rington, E. Bryant, and C. Lucas worked together in con-
ceptualization, design of the study, and data collection,
drafted and revised the initial manuscript, and approved
the finalmanuscript as submitted. S. C. Kim supervised the
project and participated in conceptualization, study de-
sign, and data collection. She also performed statistical
analyses, drafted and revised the manuscript, and ap-
proved the final manuscript as submitted.

Competing interests: The authors report no conflicts of
interest.

References
Acosta, A., Streett, S., Kroh, M. D., Cheskin, L. J., Saunders, K. H., Kurian,

M., … Aronne, L. (2017). White paper AGA: POWER—practice guide on
obesity and weight management, education, and resources. Clin-
ical Gastroenterology and Hepatology, 15, 631–649.e610.

Allan, J. L., Johnston, M., & Campbell, N. (2011). Missed by an inch or a
mile? Predicting the size of intention-behaviour gap from meas-
ures of executive control. Psychology & Health, 26, 635–650.

Biener, A., Cawley, J., &Meyerhoefer, C. (2017). The high and rising costs
of obesity to the US health care system. Journal of General Internal
Medicine, 32(suppl 1), S6–S8.

Byrd-Bredbenner, C., O’Connell, L. H., Shannon, B., & Eddy, J. M. (1984).
A nutrition curriculum for health education: Its effect on students’
knowledge, attitude, and behavior. The Journal of School Health,
54, 385–388.

Cannoosamy, K., Pem, D., Bhagwant, S., & Jeewon, R. (2016). Is a nu-
trition education intervention associated with a higher intake of
fruit and vegetables and improved nutritional knowledge among
housewives in Mauritius? Nutrients, 8, 723.

Castiglione, D., Platania, A., Conti, A., Falla, M., D’Urso, M., & Marran-
zano, M. (2018). Dietary micronutrient and mineral intake in the
mediterranean healthy eating, ageing, and lifestyle (MEAL) study.
Antioxidants (Basel), 7, 79.

Centers for Medicare and Medicaid Services. (2011, November 29).
Decision memo for intensive behavioral therapy for obesity
(CAG–00423N). Retrieved from https://www.cms.gov/medicare-
coverage-database/details/nca-decision-memo.aspx?
&NcaName=Intensive+Behavioral+Therapy+for+Obesity
&bc=ACAAAAAAIAAA&NCAId=253.

Cooke, R., & Papadaki, A. (2014). Nutrition label use mediates the
positive relationship between nutrition knowledge and attitudes
towards healthy eating with dietary quality among university
students in the UK. Appetite, 83, 297–303.

de Vet, E., & de Ridder, D. (2015). Self-regulation of eating behaviour
amongadolescents.AppliedPsychology: HealthandWell-Being, 7, 1–3.

Diabetes Prevention Program Research Group. (2004). Achieving
weight and activity goals among Diabetes Prevention Program
lifestyle participants. Obesity Research, 12, 1426–1435.

Diabetes Prevention Program Research Group. (2009). 10-year
followup of diabetes incidence and weight loss in the
Diabetes Prevention Program Outcomes Study. Lancet, 374,
1677–1686.

DiLillo, V., & West, D. S. (2011). Motivational interviewing for weight
loss. Psychiatric Clinics of North America, 34, 861–869.

Dissen, A. R., Policastro, P., Quick, V., & Byrd-Bredbenner, C. (2011).
Interrelationships among nutrition knowledge, attitudes, behav-
iors and body satisfaction. Health Education, 111, 283–295.

Gardner, B., Lally, P., & Wardle, J. (2012). Making health habitual: The
psychology of “habit-formation” and general practice. British
Journal of General Practice, 62, 664–666.

Gellert, P., Ziegelmann, J. P., Lippke, S., & Schwarzer, R. (2012). Future
time perspective and health behaviors: Temporal framing of self-
regulatory processes in physical exercise and dietary behaviors.
Annals of Behavioral Medicine, 43, 208–218.

Hales, C. M., Carroll, M. D., Fryar, C. D., & Ogden, C. L. (2017). Prevalence
of obesity among adults and youth: United States, 2015–2016.NCHS
Data Brief, 1–8.

Hawkins, M. A. W., Colaizzi, J., Gunstad, J., Hughes, J. W., Mullins, L. L.,
Betts, N., … Lovallo, W. R. (2018). Cognitive and Self-Regulatory
Mechanisms of Obesity Study (COSMOS): Study protocol for a
randomized controlled weight loss trial examining change in
biomarkers, cognition, and self-regulation across two behavioral
treatments. Contemporary Clinical Trials, 66, 20–27.

Jensen, M. D., Ryan, D. H., Apovian, C. M., Ard, J. D., Comuzzie, A. G.,
Donato, K. A., … Yanovski, S. Z. (2014). 2013 AHA/ACC/TOS guideline
for the management of overweight and obesity in adults: A report
of the American College of Cardiology/American Heart Association
Task Force on Practice Guidelines and The Obesity Society. Cir-
culation, 129(25 suppl 2), S102–S138.

Johnson, F., Pratt, M., & Wardle, J. (2012). Dietary restraint and self-
regulation in eating behavior. International Journal of Obesity, 36,
665–674.

Kahan, S., Wilson, D. K., & Sweeney, A. M. (2018). The role of behavioral
medicine in the treatment of obesity in primary care. Medical
Clinics of North America, 102, 125–133.

Kliemann, N., Beeken, R. J., Wardle, J., & Johnson, F. (2016). De-
velopment and validation of the self-regulation of eating behav-
iour questionnaire for adults. International Journal of Behavioral
Nutrition and Physical Activity, 13, 87.

Kliemann, N., Wardle, J., Johnson, F., & Croker, H. (2016). Reliability and
validity of a revised version of the general nutrition knowledge
questionnaire. European Journal of Clinical Nutrition, 70, 1174–1180.

Knowler, W. C., Barrett-Connor, E., Fowler, S. E., Hamman, R. F., Lachin, J. M.,
Walker, E. A., … Diabetes Prevention Program Research Group. (2002).
Reduction in the incidence of type 2 diabetes with lifestyle in-
tervention or metformin. New England Journal of Medicine, 346,
393–403.

Larsen, T. M., Dalskov, S., van Baak, M., Jebb, S. A., Papadaki, A., Pfeiffer,
A. F. H., …Holst, C. (2010). Diets with high or low protein content and
glycemic index for weight-loss maintenance. New England Journal
of Medicine, 363, 2102–2113.

Lean, M. E., Leslie, W. S., Barnes, A. C., Brosnahan, N., Thom, G.,
McCombie, L., … Taylor, R. (2018). Primary care-led weight man-
agement for remission of type 2 diabetes (DiRECT): An open-label,
cluster-randomised trial. Lancet, 391, 541–551.

Leong, S. L., Madden, C., Gray, A., & Horwath, C. (2012). Self-determined,
autonomous regulation of eating behavior is related to lower body
mass index in a nationwide survey ofmiddle-aged women. Journal
of the Academy of Nutrition and Dietetics, 112, 1337–1346.

Lowe, M. R., Butryn, M. L., Thomas, J. G., & Coletta, M. (2014). Meal
replacements, reduced energy density eating, and weight loss
maintenance in primary care patients: A randomized controlled
trial. Obesity, 22, 94–100.

MacLean, P. S., Rothman, A. J., Nicastro, H. L., Czajkowski, S. M., Agurs-
Collins, T., Rice, E. L., … Loria, C. M. (2018). The accumulating data to
optimally predict obesity treatment (ADOPT) core measures pro-
ject: Rationale and approach. Obesity, 26(suppl 2), S6–S15.

MacLean, P. S., Wing, R. R., Davidson, T., Epstein, L., Goodpaster, B.,
Hall, K. D., … Ryan, D. (2015). NIH working group report: Innovative
research to improve maintenance of weight loss. Obesity, 23,
7–15.

Moyer, V. A., & US Preventive Services Task Force. (2012). Screening for
and management of obesity in adults: U.S. Preventive Services
Task Force recommendation statement. Annals of Internal Medi-
cine, 157, 373–378.

Journal of the American Association of Nurse Practitioners September 2019 · Volume 31 · Number 9 509

R. Balani et al.

© 2019 American Association of Nurse Practitioners. Unauthorized reproduction of this article is prohibited.



Nooyens, A. C. J., Visscher, T. L. S., Verschuren, W. M. M., Schuit, A. J.,
Boshuizen, H. C., vanMechelen, W., & Seidell, J. C. (2009). Age, period
and cohort effects on body weight and body mass index in adults:
The Doetinchem Cohort Study. Public Health Nutrition, 12, 862–870.

Reed, J. R., Yates, B. C., Houfek, J., Pullen, C. H., Briner, W., & Schmid, K. K.
(2016). Eating self-regulation in overweight and obese adults: A
concept analysis. Nursing Forum, 51, 105–116.

Rose, A. M., Williams, R. A., Rengers, B., Kennel, J. A., & Gunther, C. (2018).
Determining attitudinal and behavioral factors concerning milk
and dairy intake and their association with calcium intake in
college students. Nutrition Research and Practice, 12, 143–148.

Smethers, A. D., & Rolls, B. J. (2018). Dietary management of obesity:
Cornerstones of healthy eating patterns. Medical Clinics of North
America, 102, 107–124.

Stroebele-Benschop, N., Dieze, A., & Hilzendegen, C. (2018). Students’
adherence to dietary recommendations and their food con-
sumption habits. Nutrition and Health, 24, 75–81.

Tsai, A. G., Remmert, J. E., Butryn, M. L., &Wadden, T. A. (2018). Treatment of
obesity in primary care. Medical Clinics of North America, 102, 35–47.

Vansteenkiste, M., & Sheldon, K. M. (2006). There’s nothing more
practical than a good theory: Integratingmotivational interviewing
and self-determination theory. British Journal of Clinical Psy-
chology, 45, 63–82.

West, D. S., Gorin, A. A., Subak, L. L., Foster, G., Bragg, C., Hecht, J., …Wing,
R. R. (2011). A motivation-focused weight loss maintenance pro-
gram is an effective alternative to a skill-based approach. In-
ternational Journal of Obesity, 35, 259–269.

Wing, R. R., Lang, W., Wadden, T. A., Safford, M., Knowler, W. C., Bertoni,
A. G., … Wagenknecht, L. (2011). Benefits of modest weight loss in
improving cardiovascular risk factors in overweight and obese
individuals with type 2 diabetes. Diabetes Care, 34, 1481–1486.

Wing, R. R., Tate, D. F., Gorin, A. A., Raynor, H. A., & Fava, J. L. (2006). A
self-regulation program for maintenance of weight loss. New
England Journal of Medicine, 355, 1563–1571.

Wong, E. M., & Cheng, M. M. (2013). Effects of motivational interviewing
to promote weight loss in obese children. Journal of Clinical
Nursing, 22, 2519–2530.

Instructions for Earning CE Credit:
• Read the article.
• The test for this CE activity can be taken online at www.Nursing-
Center.com/CE/JAANP. Find the test under the article title.

• You will need to create a username and password and login to
your personal CE Planner account (It’s free!) before taking online
tests. Your planner will keep track of all your Lippincott Pro-
fessional Development online CE activities for you.

• There is only one correct answer for each question. A passing
score for this test is 13 correct answers. If you pass, you can print
your certificate of earned contact hours and access the answer
key. If you fail, you have the option of taking the test again at no
additional cost.

• For questions, contact Lippincott Professional Development: 1-
800-787-8985.

Registration Deadline: September 1, 2020.

Disclosure Statement:
The authors and planners have disclosed that they have no
financial relationships related to this article.

Provider Accreditation:
This activity is approved for 1.0 contact hour of continuing
education by the American Association of Nurse
Practitioners. Activity ID 19083815. This activity was planned
in accordance with AANP CE Standards and Policies. This
activity is also provider approved by the California Board of
Registered Nursing, Provider Number CEP 11749 for 1.0
contact hour. Lippincott Professional Development is also
an approved provider of continuing nursing education by
the District of Columbia Board of Nursing, Georgia Board of
Nursing, and Florida Board of Nursing, CE Broker #50-1223.

Payment:
• The registration fee for this test is $12.95.
• AANPmembers are eligible for a 50%discount. Visit themember-
benefit sectiononAANPwebsite (https://aanp.org/membership/
memberbenefits) to obtain thediscount code. Use the codewhen
asked for payment during checkout.

510 September 2019 · Volume 31 · Number 9 www.jaanp.com

Predictors of overweight and obesityResearch - Quantitative

© 2019 American Association of Nurse Practitioners. Unauthorized reproduction of this article is prohibited.


