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Abstract

Background: Health professionals play a key role in the prevention and treatment of excess weight and obesity,
but many have expressed a lack of confidence in their ability to manage obese patients with their delivery of
weight-management care remaining limited. The specific mechanism underlying inadequate practices in professional
weight management remains unclear. The primary purpose of this study was to examine a self-efficacy theory-based
model in understanding Registered Nurses’ (RNs) professional performance relating to weight management.

Methods: A self-report questionnaire was developed based upon the hypothesized model and administered to
a convenience sample of 588 RNs. Data were collected regarding socio-demographic variables, psychosocial variables
(attitudes towards obese people, professional role identity, teamwork beliefs, perceived skills, perceived barriers
and self-efficacy) and professional weight management practices. Structural equation modeling was conducted
to identify correlations between the above variables and to test the goodness of fit of the proposed model.

Results: The survey response rate was 71.4% (n = 420). The respondents reported a moderate level of weight
management practices. Self-efficacy directly and positively predicted the weight management practices of the
RNs (β = 0.36, p < 0.01), and fully or partially mediated the relationships between perceived skills, perceived barriers,
professional role identity and teamwork beliefs and weight management practices. The final model constructed in this
study demonstrated a good fit to the data [χ2 (14) =13.90, p = 0.46; GFI = 0.99; AGFI = 0.98; NNFI = 1.00; CFI = 1.00;
RMSEA = 0.00; AIC = 57.90], accounting for 38.4% and 43.2% of the variance in weight management practices and
self-efficacy, respectively.

Conclusions: Self-efficacy theory appears to be useful in understanding the weight management practices of
RNs. Interventions targeting the enhancement of self-efficacy may be effective in promoting RNs’ professional
performance in managing overweight and obese patients.
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Background
Health professionals play a key role in managing obesity
which is a global public health priority [1]. Although
most health professionals hold favorable attitudes con-
cerning their role in the prevention and treatment of
obesity, many have expressed a lack of confidence in
their ability to manage obese patients, and their actual
professional weight management practices fall below the
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reproduction in any medium, provided the or
recommendations set out in the evidence-based guide-
lines of several countries, for example, health profes-
sionals should use every opportunity to help patients
with changes to their lifestyles (dietary advice and exer-
cise) [2-4]. This is evident from studies of patients [5-7],
physicians [8-12] and nurses [13,14]. Patient surveys
have suggested that less than a half of obese patients
were advised by their physicians to lose weight [5-7]
with a minority of physicians reporting confidence in
helping obese patients lose weight [8], half performing
waist measurement [12], and less than half always pro-
viding specific guidance on diet, physical activity or
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weight control for their adult patients [11]. These find-
ings are consistent with those for nurses with few rou-
tinely using the body mass index (BMI) to make clinical
judgments of weight status or obesity [13,14]. Moreover,
longitudinal studies suggest that professional weight
management practices among health professionals have
declined. Data from the US Behavioral Risk Factor Sur-
veillance System indicated that, despite the 1998 Na-
tional Institutes of Health guidelines and increases in
morbid obesity, the proportion of obese people who re-
ported being counseled by a health professional declined
from 42.3% in 1994 to 40.3% in 2000 [5]. Given the in-
creasing prevalence of overweight and obese people
globally, it is important to understand the variables
which influence health professionals’ weight manage-
ment practices.

Variables related to professional weight management
practices among health professionals
A small number of studies have examined the factors asso-
ciated with health professionals’ engagement with weight
management within their work. Variables examined in-
clude: socio-demographic characteristics, such as gender
[9], age [9,15], BMI [16,17], specialties [9,15] and previous
training [15,18], and psychosocial characteristics, such as
negative attitudes towards obese patients [18,19], perceived
barriers [20], perceived skills [21] and self-efficacy [22,23].
However, little theory-based research has been directed to-
wards exploring the interrelationships among the above
factors and professional weight management practices of
health professionals. For instance, we are aware of only
two studies that have employed social cognitive theories to
predict nurses’ behaviors related to obesity management
[22,23]. Hoppe et al. [22] drew upon an integrated frame-
work derived from self-regulation and planned behavior
theories to examine the UK practice nurses' frequency of
raising the issue of weight loss with their patients. This
early study revealed that self-efficacy was the strongest pre-
dictor of nurses’ raising weight loss issues with overweight
patients, and perceived barriers to raising the issue were
negatively related to self-efficacy. Collectively, the ex-
plained variance in the behavior (raising weight loss issue
with all overweight patients) was 46%. Boyer [23] drew
upon a modified version of the Health Belief Model to
S
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Figure 1 Hypothesized model of the relationships among the study v
examine the nurses’ implementation of weight manage-
ment approaches and advice strategies. This study also
found that self-efficacy related to obesity treatment was
positively associated with the consistent performance of
weight management care and provision of weight manage-
ment advice. His proposed model only accounted for 11%
of the variance in self-efficacy determination.
Although the two studies provide valuable information

regarding nurses’ professional weight management prac-
tices, further research is needed for the following rea-
sons: (1) it is unclear whether Hoppe et al.’s findings
continue to reflect UK nurses’ attitudes and practices,
especially since the launch of the 2006 UK clinical guide-
line on weight management to improve the care provided
by health professionals to adults and children with obesity
[4], and the 2008 national education program to help
people maintain a healthy weight [24]; (2) Boyer’s research
did not examine several important psychosocial variables
which may account for the small portion of variance in
the professional weight management behaviors explained
by the proposed model; (3) neither study examined the
influence of the group’s contextual factors on nursing
practice, such as teamwork beliefs, which might be an
important predictor of nurses’ professional practice
since a multidisciplinary team approach to weight
management is recommended [4].

Conceptual framework
In light of the limitations of the previous studies we hy-
pothesized that a new theoretical perspective incorporat-
ing self-efficacy, attitudes towards obese people, perceived
barriers, perceived skills, professional role identity and
teamwork beliefs may provide a fuller understanding of
the professional weight management practices of health
professionals. The conceptual model underpinning this
study draws upon Bandura’s Self-Efficacy Theory [25] and
previous empirical findings which hypothesize a direct
pathway from distal psychosocial factors to professional
weight management practices and an indirect pathway via
self-efficacy (Figure 1).
According to Bandura’s [25] theory, self-efficacy (SE),

defined as belief in one’s capabilities to organize and
execute the courses of action required to manage pro-
spective situations, is the most central and pervasive
elf-efficacy
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influence on the choices that people make and the
amount of effort that they apply to a particular task. In
this study, self-efficacy referred to a nurse’s confidence
to perform professional weight management behaviors
for overweight and obese patients. Self-efficacy has been
consistently identified as a critical predictor of clinical
performance, such as the administration of opioids for
pain relief [26], providing diabetes care [27], counseling
performance [28] and obesity management [22,23]. A
systematic review of 78 studies which investigated health
professionals’ behaviors from a social cognition perspec-
tive found that beliefs about capabilities was one of the
most frequent predictors of health professionals’ behav-
iors [29]. Thus, we hypothesized that self-efficacy would
directly and positively predict professional weight man-
agement practices.
There is also considerable evidence that self-efficacy is

a mediator in the context of work performance including
professional nursing practices [27,30]. For example, a
study of a random sample of 500 North American
nurses, which examined the relationship between struc-
tural empowerment, nursing leadership and self-efficacy
and its effect on nursing practice, found that self-efficacy
partially mediated the relationship between structural
empowerment and professional practice behaviors [30].
Similarly, studies of nurses’ providing diabetes care and
reducing catheter occlusion have shown that nurses’ self-
efficacy is related to knowledge and relevant clinical be-
havior [27], which suggests a possible mediation effect of
self-efficacy on the relationship between knowledge and
behavior. Although no such correlation has been de-
scribed in studies of professional weight management,
this study hypothesized that self-efficacy would play a
mediating role in predicting or explaining professional
weight management practices.
The construct of perceived skills (PS) was defined in

this study as a nurse’s perception of skills needed to treat
overweight and obese patients. Our assumption was that
health professionals who perceived themselves to have
adequate skills would have reasonable confidence in
their ability to perform clinical activities and were more
likely to use these with their patients. Links between
perceived skills, self-efficacy and professional behaviors
have been established [23] and have been supported by
intervention studies showing that skill-based training or
education can improve health professionals’ self-efficacy
and facilitate their clinical performance [31]. Thus, we
hypothesized that nurses’ perceived skills related to
weight management would not only directly and posi-
tively influence their professional weight management
behaviors, but would also indirectly influence the target
behavior through self-efficacy.
In this study perceived barriers (PB) referred to a

nurse’s belief about the material and psychological costs
of practicing weight management care. Some studies
have shown that health professionals’ perceived barriers
can impede professional weight management practices.
Shay et al. [20] found that primary care providers were
unlikely to raise weight or weight control strategies with
their patients once they perceived barriers to actions,
such as too little time, not enough training and lack of
financial incentive. Similarly, a sample of 620 primary
care physicians reported that they would spend more
time on weight management issues if their time was re-
imbursed [8]. A negative association between perceived
barriers and self-efficacy was also found for practice
nurses’ counseling for weight loss [22]. Therefore, we hy-
pothesized that nurses’ perceived barriers to obesity
management would have a direct and negative effect on
their weight management practices, as well as an indir-
ect effect through self-efficacy.
The construct of attitudes towards obese people

(ATOP) was defined as nurses’ perceptions of personal
characteristics of obese individuals, including positive
(e.g., industrious, pleasant and graceful) and negative
components (e.g., lazy, unpleasant and awkward). Nega-
tive weight-based attitudes towards obese patients have
been reported among physicians, nurses, psychologists, di-
eticians, and medical students [19,32]. It is not known
how these negative attitudes (e.g. weight-based stigma,
prejudice, and discrimination) among health professionals
affect their confidence and behaviors in providing treat-
ment to overweight and obese patients. However, some
studies have indicated that obese patients are reluctant to
seek medical care, and may be more likely to delay im-
portant preventative healthcare because of their experi-
ences of weight-related discrimination in healthcare
settings [33]. This study assumed that attitudes towards
obese patients would be directly associated with profes-
sional weight management practices and indirectly associ-
ated when mediated by self-efficacy.
Teamwork beliefs (TWB) and professional role identity

(PRI) were introduced for the first time in this study as
the context of weight management practices. The former
was defined as a nurse’s beliefs about working collabora-
tively with colleagues to deliver weight management care,
and the latter as a nurse’s perceptions of role pressure to
perform or not to perform weight management care. Al-
though the relationships between TWB and PRI and
weight management care have not been previously evalu-
ated, a few studies have suggested the influence of role
identity and teamwork on other healthcare behaviors,
such as administration of opioids for pain relief [26] and
provision of professional labor support to parturient
women [34]. We therefore hypothesized that positive
teamwork beliefs and professional role identity would be
directly associated with more frequent professional weight
management practices and higher levels of self-efficacy.
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Throughout this study, the term weight management
practices (WMP) encompasses the recommended clin-
ical practice activities of assessment, advice, support,
and referral specific to obese and overweight adults set
out in the UK and Chinese clinical guidelines [4,35,36].
For example, BMI should be used to classify overweight
or obese adults.
Methods
Aims
Overall, this study aimed to test a proposed model of
the interrelationships among six psychosocial factors
and weight management practices of RNs using a path
analysis based on structural equation modeling. We hy-
pothesized that: (1) perceived skills, perceived barriers,
attitudes towards obese people, professional role identity
and teamwork beliefs would directly influence weight
management practices; and (2) self-efficacy would be the
central factor, directly influencing weight management
practices and mediating the relationships between distal
psychosocial factors and weight management practices.
Study design and participants
A convenience sample of 588 British RNs attending
courses at a large London university were surveyed using
a self-completion questionnaire. Of the 420 (71.4%) nurses
who responded, 21 provided unusable questionnaires due
to the lack of key information, resulting in a total of 399
valid responses. Since the survey was anonymous it was
not possible to compare the demographic profiles of re-
spondents and non-respondents.
Ethical approval for the study was obtained from the

university research ethics committee. All respondents
gave informed consent prior to their inclusion in the
study and did not receive any financial compensation for
their participation.
Table 1 Psychometric analyses of the scales used in the prese

Scales Conceptual factors Item numbers
on factor

% varian
explaine

Attitudes Towards
Obese Persons

Attitudes towards
obese people (ATOP)

20 -

Attitudes Towards
Weight Management

Self-efficacy (SE) 8 30.5

Professional role
identity (PRI)

4 13.1

Teamwork beliefs (TWB) 5 8.4

Perceived Barriers Perceived barriers (PB) 8 44.4

Perceived Skills Perceived skills (PS) 7 50.9

Weight Management
Practices

Weight management
practices (WMP)

8 52.6

aAll the scores were computed by summing all items except for ATOP scores.
Measures
A questionnaire was developed to measure potential fac-
tors underpinning weight management practices based
upon a review of the literature. Subsequently, a pilot
study with 14 RNs with expertise in obesity management
confirmed that the questionnaire items were unambigu-
ous and appropriate and that the questionnaire could be
completed within 30 minutes. The final questionnaire
comprised five scales to examine six psychosocial factors
(attitudes towards obese people, professional role iden-
tity, teamwork beliefs, perceived skills, perceived bar-
riers, self-efficacy) and weight management practices.
Socio-demographic data were also collected (e.g., age,
gender, ethnicity and clinical specialties).
Table 1 provides a summary of the scales included to-

gether with their psychometric properties. Psychometric
analyses were conducted for each scale used in this
study. First, an item analysis was computed to determine
the critical ratio (CR). The items having statistically sig-
nificant CR values (t > 1.96, P < 0.05) were retained in the
scale. Second, exploratory factor analysis using principle
components analysis was conducted to assess the under-
lying structure of each scale. The number of factors se-
lected was based on the scree test and a minimum
eigenvalue of 1.00. A factor loading of at least 0.40 was se-
lected as the criterion for determining which items con-
tributed to a given factor. Internal consistency (Cronbach’s
α) was calculated for the whole instrument and its poten-
tial factors. Finally, test–retest reliability over a two week
period was tested by calculating the intra-class correlation
coefficient (ICC) for each Likert scale by using study data
from 34 targeted respondents. In summary, our psycho-
metric testing indicated that the study scales had accept-
able internal consistency, interpretable and adequate
factor structure and good stability over two weeks, and
were therefore considered reliable and valid measures
of the variables in the study.
nt study

ce
d

Factor
loadings

Alpha in the
testing sample

ICC Scoringa

(M ± SD)
Actual
range

Possible
range

- 0.81 0.87 68.08 ± 16.27 23-116 0-120

0.46-0.80 0.82 0.80 33.82 ± 6.93 14-48 8-48

0.64-0.80 0.80 0.60 19.79 ± 3.42 4-24 4-24

0.59-0.78 0.73 0.69 25.97 ± 3.52 11-30 5-30

0.52-0.78 0.81 0.78 34.97 ± 6.72 8-48 8-48

0.52-0.82 0.83 0.83 13.76 ± 3.44 7-21 7-21

0.58-0.85 0.86 0.77 22.21 ± 7.94 8-40 8-40
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Attitudes towards obese persons (ATOP)
This scale was derived from Allison et al.’s [37] 20 item,
6-point Likert scale (−3 = strongly disagree, 3 = strongly
agree) to measure attitudes toward obese people. As rec-
ommended [37], items indicative of negative attitudes to-
wards obese people were multiplied by −1 and then 60
was added to the sum of the responses to all items. Thus,
a total score may range from 0 to 120. Higher scores indi-
cate more positive attitudes. In this study, the Cronbach’s
α was 0.81 close to that reported by Allison et al.

Attitudes towards weight management (ATWM)
The ATWM scale is a 25-item 6-point Likert scale (1 =
strongly disagree, 6 = strongly agree). Most items were
adapted from the Improving the Nutrition and the Care
of the Overweight Patient Survey questionnaire [38] and
others were added by the authors. After item analysis
and factor analysis, 17 items were retained, reflecting a
logical three-factor structure: self-efficacy (SE), profes-
sional role identity (PRI) and teamwork beliefs (TWB) in
delivering weight management care. The SE sub-scale
comprised eight items relating to nurses’ perceptions of
their confidence or capability to deliver professional
weight management practices (e.g. ‘I can determine pa-
tients’ BMI and assess whether they are overweight or
obese’). The PRI sub-scale comprised by four items which
explored nurses’ perceptions of “themselves” in relation to
their professional role in managing obese and overweight
people (e.g. ‘Nurses should take more responsibility for
health promotion’). The five-item TWB sub-scale focused
on team values and measured the belief that the team in-
volving GPs, dietitians and nurses can perform effectively
(e.g. ‘Specially trained nurses are valuable in providing
weight reduction diets for patients’). The values of Cron-
bach’s α for the whole scale were 0.85 and for three sub-
scales 0.82, 0.80 and 0.73, respectively.

Perceived barriers (PB)
This nine-item scale rated on a 6-point Likert scale (1 =
strongly disagree, 6 = strongly agree) was developed for
this study based on our literature review [16,17] to
measure commonly reported barriers to weight manage-
ment practice (e.g., lack of time, lack of compensation
and complex patients). Factor analysis revealed eight
items loading on a single factor, and the items were
summed to determine the PB score. The Cronbach’s α
for the scale was 0.81.

Perceived skills (PS)
This was developed for the study to measure seven skills
recommended for the prevention and treatment of over-
weight or obesity patients (e.g. weight assessment skills,
counseling skills and referral skills ) [4,35], with item re-
sponses ranging from 1 = low level to 3 = high level.
Factor analysis indicated a single factor, and the items
were summed to produce the PS score. The Cronbach’s
α for the scale was 0.83.

Weight management practices (WMP)
WMP was measured using a 8-item Likert scale devel-
oped for the study drawing on Brown et al.’s [13] ques-
tionnaire and behavioral goals for the management of
obesity and overweight identified in recent UK and
Chinese guidelines [4,35,36] including the identification
and provision of brief interventions and also the referral
to other services (e.g., BMI/waist circumference assess-
ment, counseling for diet/exercise and emotional sup-
port). The respondents indicated the percentage of their
patients who received each of eight clinical activities,
using a 5-point scale (1 = 0%, 5 ≥ 75%). The factor ana-
lysis revealed a single factor accounting for 52.6% of the
variance. The scores of all items were summed to pro-
duce the WMP score, which measured the frequency
with which patients received each clinical activity deliv-
ered by nurses. The Cronbach’s α for the scale was 0.86.

Statistical analyses
Data were analyzed using SPSS V.17.0 and LISREL 8.7.
Scale scores were used as indicators for each construct
in the proposed model.
Missing values, normality and outliers were checked

prior to analysis. Of the 399 questionnaires, 43 cases
(10.8%) had missing values. Given that data were missing
at random, missing data were estimated using all other
variables in the dataset as predictors for the Expectation
Maximization algorithm, which has been proven more
robust than mean substitution and regression imput-
ation [39]. All the study variables were normally distrib-
uted with Skewness and Kurtosis below 1.96, therefore,
parameter estimations for the path model were gener-
ated via maximum likelihood estimation.
Pearson’s correlations were used to explore the rela-

tionships between the study variables, which provided
insight into how the various variables may affect one an-
other and helped to identify an initial model. For each
estimated model, we controlled for the influence of
demographics by treating these variables as covariates.
Path analysis was conducted to test the fit of the model.
Of those models which showed sufficient compatibility,
the model with the lowest Akaike information criterion
(AIC) value was adopted as the final model.
Two analyses were tested for mediation. Generally, the

causal steps approach is recommended, in which a series
of requirements must be met to suggest that a mediation
effect has occurred: (1) the initial predictor is associated
with the outcome and the proposed mediator, (2) the
mediator is associated with the endpoint of interest
outcome; and finally, (3) the initial predictor loses (or



Zhu et al. International Journal of Behavioral Nutrition and Physical Activity 2013, 10:131 Page 6 of 11
http://www.ijbnpa.org/content/10/1/131
substantially diminishes) its effect on the endpoint
once the mediator is added as a second predictor in
the structural equation model. The Sobel test was then
used to evaluate the significance of mediation effect
which examined the null hypothesis of no difference
between the total effect and the direct effect. An effect
is partially mediated when the indirect effect is smaller
and of the same sign as the total effect.
Results
Socio-demographic characteristics
The characteristics of the nurse sample are summarized
in Table 2. Few demographic variables were statistically
significantly related to the study variables (not shown).
The nurses with previous training or working in com-
munity reported higher WMP scores than those without
previous training (27.05 vs. 21.24, p < 0.01) or worked in
hospital (26.40 vs. 21.51, p < 0.01). These two demo-
graphic variables were added to the model as covariates
to test if the relationships among study variables were
independent of demographic factors.
Table 2 Sample characteristics

Characteristicsa n (%)

Gender

Female 354 (88.7)

Ethnicity

White 220 (56.4)

Asian and mixed Asian 69 (17.7)

Black and mixed Black 101 (25.9)

Education level

Diploma of higher education or less 148 (40.0)

Bachelor degree 163 (44.1)

Master or higher 59 (15.9)

Specialties

Surgery 73 (20.2)

Medical 160 (44.2)

Others 129 (35.6)

Work place

Hospital 320 (88.6)

Community 41 (11.4)

Previous training in weight management (yes) 64 (16.0)

n (M ± SD)

Age 399 (36.25 ± 8.85)

Years in practice 399 (10.12 ± 7.93)

BMI 399 (24.97 ± 4.78)
aTotal numbers may not add to 399 because not all respondents completed
all items.
Beliefs, attitudes and practices related to weight
management
Table 1 lists study conceptual variables, the mean, stand-
ard deviation and the range for scale scores. The mean
ATOP score of 68.08, slightly higher than the mid-point,
suggested neutral attitudes towards obese people. The
mean scores of ATWM factors were 33.82 (SD = 6.93) for
SE, 19.79 (SD = 3.42) for PRI and 25.97 (SD = 3.52) for
TWB, respectively, indicating a moderate level of self-
efficacy, and strong role identity and teamwork beliefs
with respect to weight management. A high mean score
(M = 34.97, SD = 6.72) for the PB scale indicated high
levels of perceived barriers to weight management. Overall
the nurses rated their skills (M = 13.76, SD = 3.44) and
weight management practices (M = 22.21, SD = 7.94) as
moderate.

Bivariate analysis
Table 3 shows the Pearson correlation coefficient matrix
of the measured variables in the model. Most variables
were significantly correlated with each other. As expected,
SE was positively associated with PRI (r = 0.45, p < 0.01),
TWB (r = 0.30, p < 0.01), and PS (r = 0.57, p < 0.01), but
negatively associated with PB (r = −0.12, p < 0.05). WMP
was positively associated with PRI (r = 0.28, p < 0.01),
TWB (r = 0.11, p < 0.05), PS (r = 0.52, p < 0.01) and SE
(r = 0.56, p < 0.01). However, a significant association
was not found between ATOP and SE or WMP, nor
between PB and WMP (r = −0.08, p > 0.05).

Path analyses
Drawing on the hypothesized model and significant corre-
lations from the bivariate analysis, the following variables
were used to construct an initial model: PRI, TWB, PB,
PS, SE and WMP (Figure 2). This model revealed a good
fit to the data: Chi-square χ2 (12) =11.81 (p = 0.46), GFI =
0.99, AGFI = 0.98, NNFI = 1.00, CFI = 1.00, RMSEA =
0.00, AIC = 59.81. In the initial model, two direct paths
Table 3 Pearson correlation coefficients matrix of study
variables (n = 399)

ATOP PRI TWB PB PS SE WMP

Attitudes towards
obese people (ATOP)

1

Professional role
identity (PRI)

-.06 1

Teamwork attitudes (TWB) -.15** .45** 1

Perceived barriers (PB) -.12* -.01 .20** 1

Perceived skills (PS) .03 .29** .13** -.12* 1

Self-efficacy (SE) -.01 .45** .30** -.12* .57** 1

Weight management
practices (WMP)

.03 .28** .11* -.08 .52** .56** 1

p* < 0.05; p** < 0.01.
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0.45***
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Figure 2 The initial model of the relationships among the study variables. Note: Arrows represent links, with significant paths shown as
solid lines and non-significant paths shown as broken lines. PS: perceived skills; PB: perceived barriers; TWB: teamwork beliefs; PRI: professional role
identity; SE: self-efficacy; WMP: weight management practices. p* < 0.05; p** < 0.01; p*** < 0.001.
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from PRI to WMP (β = 0.06, p > 0.05) and from TWB to
WMP (β = 0.05, p > 0.05) became non-significant, indicat-
ing a fully mediating effect of SE. A partially mediating ef-
fect of SE on the relationship between PS and WMP was
observed and further confirmed by the Sobel test (z = 5.85,
p < 0.01). Examination of our initial model indicated that
adjustment could be made to improve the match between
the data and the model. We eliminated two non-
significant paths respectively to find the most parsimoni-
ous model. All significant paths were entered into a final
model to examine the relative importance of the direct
and indirect effects on nurses’ behaviors related to weight
management care. Table 4 summarizes the estimated
models’ goodness of fit indices.
The final model with significant pathways and correla-

tions are illustrated in Figure 3. Sufficient model com-
patibility was indicated with the following values:
Chi-square χ2 (14) =13.90 (p = 0.46), GFI = 0.99, AGFI =
0.98, NNFI = 1.00, CFI = 1.00, RMSEA = 0.00. The AIC
value was the lowest in the current model (57.90), indi-
cating the best fit of all the models tested. The final
model accounted for 38.4% of the variance in weight
management practices and 43.2% of the variance in self-
efficacy related to managing excess weight and obesity.
Table 4 Goodness of fit indices for the models tested

Model χ2/df p

Initial model (model 1) 11.81/12 0.

Model 2: remove path from TWB to WMP 13.27/13 0.

Final model (model 3): remove path from PRI to WMP 13.90/14 0.

Accepted reference value <2.0 ≥0

TWB: teamwork beliefs; PRI: professional role identity; WMP: weight management p
As expected, SE was closely associated with WMP (β =
0.36, p < 0.01), and mediated distal psychosocial factors
to WMP: three direct paths from PB, TWB and PRI to
WMP were all non-significant, suggesting full medi-
ation of SE; the standardized beta of the direct path
from PS to WMP was 0.28 (p < 0.01) and the z-value
provided by the Sobel test was 6.31 (p < 0.01), suggest-
ing partial mediation of SE. However, the data were
somewhat inconsistent and no significant direct relation-
ship between distal psychosocial factors and WMP was
found, except for that between PS and WMP (β = 0.28,
p < 0.01). Additionally, there was a positive correlation
between PS and TWB and PRI, and two covariates
(previous training and working in community) contrib-
uted significantly to the model.

Discussion
This study prospectively examined nurses’ weight manage-
ment practices using self-efficacy theory as a construct
framework. The structural equation model constructed in
this study largely confirmed our conceptual framework, and
extended our understanding of the mechanism through
which psychosocial factors affect professional nursing behav-
iors related to weight management.
GFI AGFI NNFI CFI RMSEA AIC

46 0.99 0.98 1.00 1.00 .00 59.81

43 0.99 0.98 1.00 1.00 .00 59.27

46 0.99 0.98 1.00 1.00 .00 57.90

.05 ≥0.95 ≥0.90 ≥0.95 ≥0.95 ≤0.05 —

ractices.



PRI

TWB

PS

WMP
(R2=0.38)

0.36***

0.28***

0.47***

-0.094*

0.25***

0.15**

Working in community

Previous training

0.12** 0.09*

0.45***

0.13**
PB

0.29***
SE

(R2=0.43)

Figure 3 The final model of the relationships among the study variables. Note: PS: perceived skills; PB: perceived barriers; TWB: teamwork
beliefs; PRI: professional role identity; SE: self-efficacy; WMP: weight management practices. p* < 0.05; p** < 0.01; p*** < 0.001.
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Self-efficacy
As anticipated, self-efficacy was a key factor that directly
and positively influenced the weight management prac-
tices of the sample RNs. This finding echoes Bandura’s
[25] proposition that motivation and performance are
determined by how successful people believe they can
be, and offers further support to the previous findings of
a positive and strong link between health professionals’
performance and their domain-specific self-efficacy
[9,22,23]. In addition, the data supported the mediating
role of self-efficacy between perceived skills, perceived
barriers, teamwork beliefs, professional role identity and
weight management practices. This result is similar to
those of other studies which found that self-efficacy was
a mediator in other healthcare behaviors [27,30] and fur-
ther highlights self-efficacy as the central psychosocial
factor underpinning weight management practices in
healthcare settings. Interestingly, we observed relatively
high levels of self-efficacy among our sample of nurses
compared to samples of previous studies [8,13]. It is pos-
sible that health policies and initiatives in the UK de-
signed to improve health professionals’ knowledge and
skills related to weight management, such as the Healthy
Weight, Healthy Lives program [24], have also improved
the nurses’ confidence although this is speculative. The
specific reasons for this need further study.

Perceived skills, training and work place
Perceived skills directly and positively influenced self-
efficacy and the weight management practice of the
nurses, indicating that those nurses with higher levels of
skills were more likely to be confident in their ability to
care for overweight and obese patients and more fre-
quently performed weight management than those with
lower levels of skills. Our results are consistent with pre-
vious studies documenting these relationships between
skills, self-efficacy and professional behaviors [23,31,40],
and to some extent reflect Bandura’s [41] viewpoint that
people's beliefs about their efficacy can be effectively devel-
oped through mastery experiences, skills and knowledge.
Working in the community positively associated with

weight management practices in this study. This may re-
flect that the UK has a well-developed system of primary
care nursing within which the issue of obesity has been
increasingly prioritized over the last two decades [2,4],
with nurses as part of primary care teams assessing pa-
tient risk and expected to deliver weight and other life-
style related advice. Thus, nurses working in the community
are very likely to provide weight-management interventions
for adults, to a greater extent than nurses working in hospi-
tals. This inference still needs to be confirmed in further
study.
Also previous training positively predicted weight

management practice, which is consistent with a survey
of primary care clinicians which found that obesity train-
ing during medical school education or residency was
strongly related to higher rates of providing diet or exer-
cise counseling to obese patients [18]. These findings
suggest that additional training to enhance current prac-
titioners’ weight management skills may facilitate the de-
livery of obesity-related care. However, less than a fifth
of the respondents reported that they had received rele-
vant training, which suggests a need for increased educa-
tional opportunities, such as postgraduate education or
training for current practitioners to enhance their cap-
abilities related to obesity prevention and treatment, and
obesity-related teaching in undergraduate and graduate
curricula for future practitioners.
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Professional role identity and teamwork beliefs
It is widely held that collaboration and teamwork impact
upon healthcare behaviors (especially complex behaviors)
and patient outcomes, and weight management is no ex-
ception. The study findings suggest a direct and positive
influence of professional role identity/teamwork beliefs on
self-efficacy but failed to identify a direct effect on weight
management practices. That is to say, the nurses who saw
weight management care as part of their role and valued
teamwork in weight management practices were more
likely to report higher levels of self-efficacy, which might
in turn promote their behaviors related to weight manage-
ment care. Indirect support for our findings are provided
by Godin et al. [29] who found that health professionals’
role identity was indirectly associated with medical behav-
iors via intention and Lee et al. [42] who reported a posi-
tive correlation in a sample of 1996 Korean nurses
between nursing performance and collective efficacy
(reflecting individuals’ perceptions of the team’s cap-
abilities, one dimension of the attitudes toward teamwork).
This is a novel finding and may open a new avenue for

possible improvement in weight management care. For
example, to deliver better weight management practices,
nurses should recognize the importance of teamwork
and multidisciplinary working in their management of
obesity. Additionally healthcare organizations should
measure nurses’ teamwork beliefs and address the devel-
opment of multidisciplinary working within future training
programs.
In addition, a significant association was identified be-

tween perceived skills and professional role identity and
teamwork beliefs, suggesting that higher levels of skills
may enhance nurses’ role identity and help develop posi-
tive views of teamwork and vice versa. These potential
correlations need to be further tested in the future stud-
ies. Finally, our nurse sample overall agreed that nurses
were appropriate health personnel to contribute to
weight management care and should take responsibility
for providing support and care to patients who are
obese. They further believed that multidisciplinary co-
operation between GPs, physicians, specialized dieticians
and clinical psychologists with the involvement of family
members could lead to the better health management of
obese people.

Perceived barriers
Perceived barriers had a significant but weak effect on
self-efficacy in this study, which is consistent with previ-
ous studies reporting that perceived barriers to obesity
management of patients are associated with lower levels
of motivation and perceived ability to manage over-
weight and obesity in adults [20]. However, unlike some
earlier studies, this study did not find a direct association be-
tween perceived barriers and weight management practices.
Perhaps, this discrepancy is due to the differences in the
study samples. As a whole, our sample reported frequent
barriers to weight management in their practice settings
which may have masked or weakened more significant asso-
ciations between perceived barriers, self-efficacy and weight
management practices. Additional training to enhance
weight management skills and access to clear clinical
practice guidelines to facilitate the delivery of obesity-
related care, as well as additional incentives to deliver
weight management care, may be an effective strategy
for influencing nursing weight management practices
in view of the effect of PB on WMP via SE.

Attitudes towards obese people
Previous studies have reported that health professionals
hold similar negative attitudes as the general public to-
wards obese people [19,32], which may hinder the devel-
opment of trusting relationships between patients and
health professionals and in turn compromise the effect-
iveness of health promotion interventions [43]. However,
we did not find that the nurses’ attitudes towards obese
patients had a significant effect on their self-efficacy and
weight management practices. This finding contrasts
with a study which reported that clinicians who did not
agree that obesity was a disease were less likely to
counsel obese patients in a positive context [18], but is
consistent with an integrative review of 15 studies be-
tween 1990 and 2007 [19] which concluded that, al-
though health staff hold negative attitudes towards
obese people, the impact of these attitudes on the deliv-
ery of care or treatment decisions is relatively small. In
addition, we were encouraged by the finding that our
RN sample held neutral to positive attitudes towards
obese people; a finding which confirms those of an earl-
ier study of nurses in England [13].

Strengths and limitations
The current study is unique in two respects. First, to our
knowledge, it is the first study of the structural interrela-
tionship between six psychosocial factors (self-efficacy,
attitudes towards obese people, perceived barriers, per-
ceived skills, professional role identity and teamwork be-
liefs) and behaviors relating to obesity management;
professional role identity and teamwork beliefs have not
been previously evaluated in relation to weight manage-
ment practices. The statistically significant paths and the
well-fitting model provide empirical support for the
study hypotheses and offer a direction for future re-
search. Second, no previous studies have analyzed weight
management behavior through the application of struc-
tural equation modeling. This is an important develop-
ment because the construction of a structural equation
model with high validity using model compatibility as an
index enables the estimation of a main explanatory
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variable from among candidate factors and a calculation
of the total effect of the impact of this variable on
outcome.
Although this study contributes to the knowledge of

nurses’ self-efficacy and professional practice in weight man-
agement, several limitations may limit the generalizability of
our findings. First, our sample was selected from one univer-
sity nursing school in London. Although the sample RNs
represented different practice areas and clinical settings
across London, generalization of the findings to other popu-
lation of nurses should be cautious. Second, much unex-
plained variance remains so that ongoing effort is needed to
identify additional variables that might increase the explana-
tory power of the model. Additionally, the use of a self-
administered questionnaire presents the possibility of re-
sponse bias. Further, although the scales used had moderate
to good reliability and construct validity, more research is
needed to establish the validity and reliability of instruments
that measure nurses’ attitudes, beliefs and practices concern-
ing weight management, including those that collect obser-
vations of nurses’ clinical practice activities. Finally, the
established structural equation model was based on cross-
sectional data which limits the ability to draw causal infer-
ences about the relationships between the study variables.
For instance, engagement in the target behaviors may influ-
ence the psychosocial variables; for example, the delivery of
weight management care may influence feelings of self-
efficacy, vice versa. Thus, the findings should be interpreted
in terms of statistical prediction only, although our results
indicate the proposed model is a plausible representation of
the relationship between the constructs. Future research
should examine the causal relationships by using experi-
mental or longitudinal methodologies.

Conclusions
To our knowledge this is the first study to use path ana-
lysis to systematically examine the structural relation-
ships between various relevant psychosocial factors and
weight management practice. The results suggest that
self-efficacy theory is a useful framework for understand-
ing the clinical weight management practices of RNs.
Self-efficacy was the most proximate determinant of
weight management practices and played a mediating
role in the relationship between other psychosocial fac-
tors and the target behavior. Of the studied variables,
perceived skills were most strongly correlated with self-
efficacy and weight management practices in this study;
this was followed by professional role identity. The study
results suggest priorities for training, education and advo-
cacy efforts to improve the professional weight manage-
ment practices of nurses. Further research is warranted
employing different cognitive conceptions (e.g., collective
efficacy, intentions to undertake weight management) and
using more objective measures of the variables of
interest. Finally, the reported frequency of clinical
weight management practices was relatively low indi-
cating the need to increase RNs’ awareness of their role
in this important area of practice. The study should
help inform the development of tailored interventions
to improve nurses’ self-efficacy and facilitate their profes-
sional practices related to weight and obesity management.
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