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Abstract
AIM
To examine the extent to which the theory of planned behavior (TPB) predicts academic clinicians’ intent to treat pediatric obesity.
METHODS
A multi-disciplinary panel iteratively devised a Likert scale survey based on the constructs of the TPB applied to a set of pediatric obesity themes. A cross-sectional electronic survey was then administered to academic clinicians at tertiary care centers across Canada from January to April 2012. Descriptive statistics were used to summarize demographic and item agreement data. A hierarchical linear regression analysis controlling for demographic variables was conducted to examine the extent to which the TPB subscales predicted intent to treat pediatric obesity. 
RESULTS
A total of 198 physicians, surgeons, and allied health professionals across Canada (British Columbia, Alberta, Manitoba, Saskatchewan, Nova Scotia, Ontario and Quebec) completed the survey. On step 1, demographic factors accounted for 7.4% of the variance in intent scores. Together in step 2, demographic variables and TPB subscales predicted 56.9% of the variance in a measure of the intent to treat pediatric obesity. Perceived behavioral control, that is, confidence in one’s ability to manage pediatric obesity, and subjective norms, congruent with one’s context of practice, were the most significant predictors of the intent to treat pediatric obesity. Attitudes and barriers did not predict the intent to treat pediatric obesity in this context.  
CONCLUSION
Enhancing self-confidence in the ability to treat pediatric obesity and the existence of supportive treatment environ​ments are important to increase clinicians’ intent to treat pediatric obesity. 
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Core tip: Clinicians play an integral role in diagnosing and managing childhood obesity. This study examined how the theory of planned behavior (TPB) predicted academic clinicians’ intent to treat pediatric obesity. Demographic variables and TPB subscales predicted 56.9% of the variance in intent scores amongst health professionals to treat pediatric obesity. One’s practice context (subjective norms) and confidence in one’s ability to manage pediatric obesity (perceived behavioral control) were the most significant predictors of intent. Attitudes and barriers did not predict intent. The TPB can be applied to strengthen clinical training programs targeted towards management of obesity in children.

INTRODUCTION

Pediatric obesity is considered to be one of the greatest public health threats of the twenty-first century. In the last three decades, obesity amongst infants and young children has reached epidemic proportions[1]. It is estimated that the total of 42 million children under the age of five who were overweight or obese as of 2013 will evolve into a magnitude of 70 million by 2025 if current trends persist[2]. Presently, upper-middle income countries experience the highest prevalence of overweight children, yet rates are rising in all countries, with the highest rate of growth in lower-middle income nations[1].

The metabolic and physiological changes that ac​company an increased body mass index are diverse and complex. Children who are classified as overweight and obese are not only at an increased risk of remaining overweight or obese as they progress into adulthood, but also face a range of medical sequelae including hyperlipidemia, hypertension, glucose intolerance, coronary heart disease, and psychosocial disorders[3,4]. Obese children are more likely to experience an impaired quality of life, bearing not only a significant social and psychological burden, but also an increased risk of premature mortality[5,6].

The obesity phenomenon is multifactorial and com​plex in its etiology and course. Governmental policies, community and family environments, and lifestyle all play a significant role in shaping the body mass index of infants and children. Particularly important actors in not only the management, but also the prevention of pediatric obesity, are healthcare professionals. They can identify children at high risk for becoming overweight or obese, engage children and their families in appropriate and vital interventions, as well as contribute to public health prevention efforts[7]. In spite of the recent expansion in the availability of pediatric weight management programs and physicians’ ability to connect patients with available community resources such as dieticians and physical activity counselling, the overall management of obesity by health care professionals is still sub-optimal[8,9]. A large percentage of overweight and obese children remain clinically undiagnosed, suggesting that the window for early interventions is being missed and behavioral obesity-related risk factors are not being adequately screened for[10-13].

Many clinicians feel they do not have the qualifications to treat obese patients and report a lack of adequate training to provide weight management counseling[14]. Self-reported competence regarding obesity treatment has been consistently reported as poor[15-17]. Experience with failure in managing patients’ weight in the past is likely discouraging current clinicians from actively participating in obesity management[17-19]. Given strong support amongst physicians for better counseling tools to guide patients toward lifestyle modification, there is a need for supplementary education and training in pediatric weight management to improve patient care[14,19].

The decision of clinicians to engage in pediatric obesity management is influenced by a multitude of psychological factors, many of which are encapsulated within major theories of behavior. The theory of planned behavior (TPB) is one such model used extensively to predict human intent and behavior[20]. It posits that attitudes, perceived behavior control, and subjective norms result in the formation of behavioral intentions that, in turn, serve as proximal causes of behavior. Attitudes are defined as expectations about an intervention’s benefits and effectiveness. Perceived behavior control refers to personal beliefs about one’s own abilities, whereas subjective norms are considered to be the views of others with regard to a certain behavior and one’s moti​vations to act in synchrony with these views[20-22]. An individual’s estimation of the costs of an action (“barriers”) can additionally be utilized as a fourth subscale to strengthen the predictive ability of the TPB model[22]. Intent, defined as a proxy of an individual’s readiness to engage in a particular behavior, has been identified as the strongest correlate of actual behavior, and according to the TPB, is a cumulative function of four subscales: (1) attitudes; (2) subjective norms; (3) perceived behavioral control; and (4) barriers[23]. The TPB has been recognized as an appropriate model for predicting the behavior of healthcare professionals[23-26].

There is a compelling case for the treatment of pediatric obesity and strong evidence identifying intent as a proximal predicator of behavior. Understanding which dimensions within the TPB best predict the intent to treat would better inform strategies that would mobilize clinicians to engage in active pediatric obesity management. Such strategies may include educational programs and campaigns shifting clinical culture within academic institutions. Though past literature has exa​mined the reported attitudes and competency levels of physicians towards obesity treatment[15,18,27], to our knowledge, there has been no evidence addressing what factors play a significant role in influencing clinicians’ intent to treat obesity within the pediatric population. There has been a call for research exploring the extent to which physician attitudes and health system factors are associated with clinical practice patterns of obesity care, as this information is important to catalyze effective health professional obesity diagnosis and management, and ultimately enhance health outcomes for children with obesity[18,28].

The objective of this study was to determine the extent to which the TPB subscales (attitudes, subjective norms, perceived behavioral control, and barriers) predict variation in academic clinicians’ intent to treat pediatric obesity. We hypothesized that all four aforementioned subscales significantly predict the intent of clinicians to treat pediatric obesity. This knowledge will be valuable in informing the design of more effective and innovative strategies to improve the care of infants and children with obesity. 

MATERIALS AND METHODS

Setting and participants

This study was conducted at academic tertiary care centers affiliated with medical schools across Western Canada (British Columbia, Alberta, Manitoba, Sask​atchewan), Eastern Canada (Nova Scotia), Ontario, and Quebec. We recruited health professionals affiliated with academic institutions as they are the ones involved in the training of the next generation of clinicians who will be treating pediatric patients. 

Liaisons with the academic heads of pediatrics, family medicine, and pediatric general surgery at 16 academic hospitals across the nation were established. Academic heads who agreed to participate in the survey then circulated the electronic survey link to all health professionals via email using their department mailing list. The survey was administered according to the Dillman method over a 4-mo period from January to April 2012[28]. 

Study design
An electronic survey for this study was devised according to a framework specific to the creation of a TPB questionnaire[29]. Themes that influence clinical decision-making with respect to obesity were identified in our previous qualitative study, in which 24 physicians from across Canada were interviewed[30]. A multi-disciplinary panel consisting of a psychologist, pediatric endocrinologist, pediatric surgeon, and clinical epidemiologist iteratively then devised a Likert scale survey based on the constructs of the TPB applied to the identified pediatric obesity themes until consensus was reached. The final survey consisted of 38 items assessing the TPB constructs in relation to the management and treatment of pediatric obesity, and is available upon request. Intent and the 4 TPB constructs (attitudes, subjective norms, perceived behavioral control, and barriers) were assessed with 5-point Likert scale questions, where 1 was defined as strong disagreement and 5 indicated strong agreement. For example, when measuring intent, participants were presented with the starting phrase, “I would be willing to”: And then asked to individually rate 9 items on the 5-point Likert scale. Data on participants’ sex, age, birth, native language, education, practice setting, years of professional experience, and years of experience treating pediatric obesity were also collected. Basic psychometric properties of the survey are summarized in Table 1. All survey responses were anonymous; identifying information and IP addresses were not collected (Table 2).

This cross-sectional survey, administered as a sub-section of a larger questionnaire under the “ACT NOW” study, explored attitudes of clinicians towards obesity treatment through behavioral questions using a conjoint-based methodology[31]. The entire questionnaire required approximately 30 min for completion, with the TPB questions located near the start of the survey and representing about one quarter of the entire question set. The study received ethics approval from the Ha​milton Integrated Research Ethics Board (11-167). Informed consent was obtained prior to the start of the survey. Data were collected in a confidential password-protected database without personal identifiers. 

Statistical analysis

Statistical analysis was conducted using SPSS v.20.0. Descriptive statistics were used to summarize demo​graphic and item agreement data. Pearson corr​elations were computed to determine the magnitude of the associations between the TPB variables. Hierarchical linear regression analysis was conducted to examine the extent to which the TPB subscales predicted the intent to manage pediatric obesity. To control for demographic variables, and to examine the relationship between demographic variables and the intent to treat pediatric obesity, we entered years of experience, birth country, and sex in step one of the hierarchical linear regression equation. The four TPB subscales were entered in step two. Participants who did not complete the entire survey were excluded from the analysis. P-values of less than 0.05 were considered significant. The statistical methods of this study were reviewed by Dr. David Streiner from University of Toronto.

RESULTS

Of 341 participants who opened the survey, 291 consented to participate, and 198 completed the entire survey and were included in the analysis. This sample consisted of 149 physicians, 38 surgeons, and 11 allied health professionals (e.g., nurse practitioners, dieticians, etc.). Demographic characteristics of this sample are summarized in Table 3. A greater proportion of respondents were female (63%), worked as physicians (75%), and were employed in a teaching hospital setting (83%). 

Survey results

The results of the survey regarding levels of agreement for each of the TPB subscales are illustrated in Table 2. There was strong agreement on benefits of obesity management and treatment. Over 75% of respondents either agreed or strongly agreed that obesity manage​ment would result in children being less likely to develop all listed co-morbidities (diabetes, cardiovascular disease, high blood pressure, musculoskeletal problems, elevated LDL levels, and mental health problems). Agreement with subjective norms items was likewise high. The surveyed health professionals would be most notably encouraged to treat pediatric obesity if meta-analyses showed that treatment was successful (89%) and patients requested treatment (83%). A total of 72% reported an inclination to treat if they encountered colleagues who found treatment to be successful. A lack of patient adherence and family engagement were reported as the biggest barriers by 74% and 62% of respondents. Agreement on perceived behavioral control was low. A total of 62% respondents reported that they did not have the skills to provide psychosocial treatment, 73% did not know how to treat obesity with medication, and 48% reported not having skills to deal with families who did not support treatment. From an overall management perspective, 74% were willing to assess obesity in children, 73% were willing to assess obesity in adolescents, and 92% were willing to refer a pediatric patient for obesity treatment. 

Predictors of intent
The correlations between demographic variables and TPB subscales are presented in Table 4. Length of experience was directly related to greater perceived behavioral control, fewer barriers, and a higher intent to treat pediatric obesity. The results of the full hierarchical linear regression analysis are summarized in Table 5. In step one of the equation, sex, birth country and years of experience treating pediatric obesity accounted for only 7.4% of the variance in intent scores [F (3,194) = 6.29, P < 0.001, adjusted R2 = 0.074]. In step two, perceived behavioral control and subjective norms made significant independent contributions to the prediction of intent to treat pediatric obesity scores (Table 5). Although an increase in barriers was correlated with lower intent scores (Table 4), attitudes and barriers did not contribute independently to the prediction of intention to treat (Table 5). Sex, birth country, and years of experience treating pediatric obesity did not contribute independently to the prediction of intent to treat pediatric obesity scores in step 2 of the equation (Table 5). Together in step 2, the demographics of sex, birth country, and years of experience and TPB scores accounted for 56.9% of the variance in intent scores [F (7,190) = 38.09, P < 0.001, adjusted R2 = 0.569]. The inclusion of a variable distinguishing surgeons (n = 38) vs a group (n = 160) including physicians (n = 149) and allied health professionals (n = 11) did not contribute significantly to the prediction of the intent to treat pediatric obesity at either steps 1 or 2 of the regression equation. 

DISCUSSION 

The World Health Organization has identified childhood obesity as a public heath priority and has called for a collaborative strategy towards tackling the epidemic[32,33]. Pediatric obesity is a multifactorial phenomenon, affected by genetics, family environments, diet and physical activity levels. By engaging in the diagnosis, active management, and prevention of pediatric obesity, clinicians can explore a wide range of treatment interventions with children and their families and subsequently alter the trajectory of a child’s health[34]. 

This study used the TPB framework to investigate the extent to which attitudes, subjective norms, perceived behavioral control, and barriers predicted Canadian academic tertiary care clinicians’ intention to treat pediatric obesity. Coupled with demographic variables, the TPB subscales accounted for 56.9% of the variance in intent scores, a sizeable value strengthening the validity of this model in the context of pediatric obesity treatment[35]. The study strongly supports the TPB accounting for a significant amount of variance in clinician intentions and is consistent with a previous systematic review, affirming the appropriateness of the TPB in predicting healthcare professional behavior[23]. The strongest predictors of intent were subjective norms and perceived behavioral control. This suggests that, if one’s practice context (i.e., patient and family perspective, experience of colleagues, practice guidelines, and the evidence base) supports specific obesity interventions, and a personal belief in a clinician’s own self-efficacy exists, a clinician is more likely to im​plement or refer a patient for treatment. 

The relationship between perceived behavioral control and the intent to manage pediatric obesity was stronger than for any other TPB subscale. Over half of respondents reported lacking skills to provide psychosocial treatment and to manage obesity with medication. This finding is consistent with previous literature highlighting the self-perceived lack of proficiency in childhood obesity management, and reinforces the need for increasing training[36]. Strengthened training programs for future healthcare professionals and enhanced continuing educ​ational programs for existing professionals will augment their beliefs in their own abilities to implement obesity treatment, as suggested by the guidelines on how to promote evidence-based medicine[37].

In addition to one’s perceived confidence in their clini​cal abilities, subjective norms was likewise a significant predictor of the intent to treat pediatric obesity, with 72% of clinicians encouraged to manage or treat pediatric obesity if colleagues found treatment successful. This was supported by previous research affirming that subjective norms were strong predictors for physicians’ use of clinical and organizational guidelines[38-40]. Using different methods, our larger conjoint-based study likewise identified that social factors exerted a strong influence on obesity treatment decisions[30]. We recommend that healthcare institutions support the management of pediatric obesity to enhance uptake of practice guidelines and promote active management. This may include having local prominent clinical leaders mobilize their colleagues to engage in action. Physicians depend on their peers not only for knowledge exchange, but also for informal consultation to help guide their practice and develop clinical standards[37]. Knowledge sharing amongst peers within institutions will thus have the potential to accelerate the adoption of clinical best practices and to promote increased treatment behavior in clinicians. The Knowledge-to-Action Cycle recognizes the importance of professional networks and suggests that opinion leaders and change agents be involved in the transfer of information to elicit change in the individual decision-making process[36]. If the views of even a few colleagues become more proactive towards management, it is suggested by our data that surrounding clinicians will be influenced to act in a similar fashion. 

Although attitude scores were high, with the majority of respondents agreeing that management of obesity likely results in reduced health consequences, the ab​sence of a relationship between attitudes and the intent to treat pediatric obesity suggests that simply disseminating information regarding the effectiveness of evidence-based weight management strategies will not adequately influence the clinicians’ intent to treat. Fostering skills that enhance perceived behavioral con​trol and creating an enabling environment for obesity management is needed. Continuing professional education that focuses on knowledge translation is not likely to result in a sustained shift in the management of obesity, a finding echoed in past studies stating that the problem with childhood obesity treatment lies not in the elaboration of guidelines but rather in the lack of support systems for primary care practitioners to implement them, including inadequate training and resources[16]. 

Our regression model concluded that although years of experience was correlated with perceived behavioral control, demographic variables overall did not account significantly for variance in clinicians’ intention to treat childhood obesity. This result is supported by the literature, which demonstrates that attitudes exert a stronger influence on service preferences than demo​graphic characteristics[41,42]. This finding suggests that the diverse backgrounds of health professionals are not likely to present a major barrier to transforming the attitudes and actions of future clinicians treating pediatric obesity. Additionally, 60% of respondents reported having 0 to 5 years of experience treating pediatric obesity, suggesting that our findings reflect the intent characteristics of the newer generation of clinicians in academic centers who will go on to serve the pediatric population in the forthcoming years. 

This study was not without limitations. The survey administered relied on clinicians’ self-reports, which are prone to social desirability biases which might inflate the relationship between TPB subscales and intent to treat pediatric obesity[43,44]. The Likert format on which the TPB scale was based has additional limitations (e.g., ordinal measurement, halo effects, and end aversion biases). Our sample was unbalanced amongst subspecialties, which may have led to a response bias in our results not reflecting all subspecialty populations. Since this study focused on clinicians within academic tertiary centers, the results may not be fully representative of health professionals’ behaviors in community settings. The length of the survey, when coupled with the simultaneously administered discrete choice experiment, may have influenced the completion rate, however our sample size was adequate to power the analysis. Although participants who did not complete the entire survey were excluded from the analysis, given the in​herent randomness amongst these participants, we do not believe this significantly affected our sample. 

There were also several strengths to this study. The validity of the scale is reflected in the consistency of the study findings with our predictions and hypotheses. Another major strength of the study was its multiple stakeholder involvement. The heterogeneity of the sample makes our study findings generalizable to assorted health professionals and relevant to addressing pediatric obesity management across the spectrum of health professionals in light of the broad validity and applicability of the TPB[25]. Although our sample contained an unequal proportion of subspecialties from various geographic regions, the diversity of our sample reflected the composition of the health teams responsible for pediatric care (physicians, surgeons, and allied health professions) and allowed for a broad understanding of academic clinicians’ needs and preferences. 

In conclusion, the TPB has been recognized as a validated model for predicting the behavior of healthcare professionals; however it had yet to be applied to the clinical management of pediatric obesity[23,24]. This study demonstrates that the TPB can be valuable in under​standing the factors that predict clinicians’ treatment of the child with obesity. Academic clinicians’ intention to treat childhood obesity is, to a large extent, influenced by their personal beliefs regarding their own ability to implement treatment and their practice context, which includes the views of patient and families, practice guidelines, evidence, and the experience of colleagues.

A knowledge and skill translation framework should be developed to improve childhood obesity treatment by increasing clinician self-efficacy and collegial support. Initiatives aimed at fostering clinical skill development and support for health professionals treating pediatric obesity may result in improved diagnosis, management and health outcomes of children with obesity. The TPB should be further investigated to affirm the relationship between subscale modifications and treatment be​haviors of clinicians.
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Background

Pediatric obesity is of significant public health concern globally. There is an urgent need for interventional strategies to curtail the significant physical, psychological, and social burden impacting children who are overweight and obese and their families alike. Around the world, clinicians hold the very integral role of diagnosing and managing pediatric obesity. The actual intent of clinicians to treat obesity amongst children, however, is a complex phenomenon. 

Research frontiers

Though past literature has examined the reported attitudes and competency levels of physicians towards obesity treatment, there has been no evidence addressing what factors play a significant role in influencing clinicians’ intent to treat obesity within the pediatric population. There has been a call for research exploring the extent to which physician attitudes and health system factors are associated with clinical practice patterns of obesity care.

Innovations and breakthroughs

Perceived behavioral control and subjective norms made significant independent contributions to the prediction of intent to treat pediatric obesity, while attitudes and barriers did not contribute independently to the prediction of intention to treat. Together, the demographics of sex, birth country, and years of experience and TPB scores accounted for 56.9% of the variance in intent scores. 

Applications

Enhancing clinicians’ skillsets to treat pediatric obesity and improving support from colleagues appear to be important to increasing a clinician’s intent to treat pediatric obesity. Therefore, base training and continuing educational programs for health professionals should consider integrating improved instruction of practical treatment skills, and health center institutions should foster a clinical environment supportive of the management of pediatric obesity. 

Terminology

The theory of planned behavior is a model used extensively to predict intent and, in turn, behavior. It is a cumulative function of four subscales: (1) attitudes toward the behavior; (2) subjective norms; (3) perceived behavioral control; and (4) barriers. Attitudes are defined as expectations about an intervention’s benefits and effectiveness, subjective norms are considered to be the views of one’s surroundings with regards to a certain behavior and one’s motivations to act in synchrony with these views, perceived behavior control refers to personal beliefs about one’s own abilities, and barriers are an individual’s estimation of the costs of an action. Intent itself is defined as a proxy of an individual’s readiness to engage in a particular behavior.

Peer-review

This paper is well-written and provides valuable findings regarding this field. 

REFERENCES

1
World Health Organization. Global status report on noncom​municable diseases 2010. Switzerland: Geneva, 2010. Available from: URL: http://www.who.int/nmh/publications/ncd_report2010/en/

2
World Health Organization. Commission on ending childhood obesity. Facts and figures on childhood obesity. Switzerland: Geneva, 2015. Available from: URL: http://www.who.int/end-childhood-obesity/facts/en/

3
de Onis M, Blössner M, Borghi E. Global prevalence and trends of overweight and obesity among preschool children. Am J Clin Nutr 2010; 92: 1257-1264 [PMID: 20861173 DOI: 10.3945/ajcn.2010.29786]

4
Dietz WH. Health consequences of obesity in youth: childhood predictors of adult disease. Pediatrics 1998; 101: 518-525 [PMID: 12224658 DOI: 10.1007/s12098-011-0489-7]

5
Pinhas-Hamiel O, Singer S, Pilpel N, Fradkin A, Modan D, Reichman B. Health-related quality of life among children and adolescents: associations with obesity. Int J Obes (Lond) 2006; 30: 267-272 [PMID: 16231035 DOI: 10.1038/sj.ijo.0803107]

6
Reilly JJ, Kelly J. Long-term impact of overweight and obesity in childhood and adolescence on morbidity and premature mortality in adulthood: systematic review. Int J Obes (Lond) 2011; 35: 891-898 [PMID: 20975725 DOI: 10.1038/ijo.2010.222]

7
Plourde G. Managing pediatric obesity: barriers and potential solutions. Can Fam Physician 2012; 58: 503-505, e239-e241 [PMID: 22734167]

8
Dietz WH, Baur LA, Hall K, Puhl RM, Taveras EM, Uauy R, Kopelman P. Management of obesity: improvement of health-care training and systems for prevention and care. Lancet 2015; 385: 2521-2533 [PMID: 25703112 DOI: 10.1016/S0140-6736(14)61748-7]

9
Skelton JA, Martin S, Irby MB. Satisfaction and attrition in paediatric weight management. Clin Obes 2016; 6: 143-153 [PMID: 27008068]

10
Riley MR, Bass NM, Rosenthal P, Merriman RB. Underdiagnosis of pediatric obesity and underscreening for fatty liver disease and metabolic syndrome by pediatricians and pediatric subspecialists. J Pediatr 2005; 147: 839-842 [PMID: 16356443 DOI: 10.1016/j.jpeds.2005.07.020]

11
Benson L, Baer HJ, Kaelber DC. Trends in the diagnosis of overweight and obesity in children and adolescents: 1999-2007. Pediatrics 2009; 123: e153-e158 [PMID: 19117837 DOI: 10.1542/peds.2008-1408]

12
Rausch JC, Perito ER, Hametz P. Obesity prevention, screening, and treatment: practices of pediatric providers since the 2007 expert committee recommendations. Clin Pediatr (Phila) 2011; 50: 434-441 [PMID: 21525090 DOI: 10.1177/0009922810394833]

13
O‘Brien SH, Holubkov R, Reis EC. Identification, evaluation, and management of obesity in an academic primary care center. Pediatrics 2004; 114: e154-e159 [PMID: 15286251 DOI: 10.1542/peds.114.2.e154]

14
Bleich SN, Bennett WL, Gudzune KA, Cooper LA. National survey of US primary care physicians‘ perspectives about causes of obesity and solutions to improve care. BMJ Open 2012; 2 [PMID: 23257776 DOI: 10.1136/bmjopen-2012-001871]

15
Mazur A, Matusik P, Revert K, Nyankovskyy S, Socha P, Binkowska-Bury M, Grzegorczyk J, Caroli M, Hassink S, Telega G, Malecka-Tendera E. Childhood obesity: knowledge, attitudes, and practices of European pediatric care providers. Pediatrics 2013; 132: e100-e108 [PMID: 23753085 DOI: 10.1542/peds.2012-3239]

16
Wake M, Campbell MW, Turner M, Price A, Sabin MA, Davis E, Baur LA. How training affects Australian paediatricians’ management of obesity. Arch Dis Child 2013; 98: 3-8 [PMID: 22798694 DOI: 10.1136/adc.2011.212563.145]

17
Jay M, Kalet A, Ark T, McMacken M, Messito MJ, Richter R, Schlair S, Sherman S, Zabar S, Gillespie C. Physicians’ attitudes about obesity and their associations with competency and specialty: a cross-sectional study. BMC Health Serv Res 2009; 9: 106 [PMID: 19552823 DOI: 10.1186/1472-6963-9-106]

18
Jelalian E, Boergers J, Alday CS, Frank R. Survey of physician attitudes and practices related to pediatric obesity. Clin Pediatr (Phila) 2003; 42: 235-245 [PMID: 12739922]

19
Perrin EM, Flower KB, Garrett J, Ammerman AS. Preventing and treating obesity: pediatricians’ self-efficacy, barriers, resources, and advocacy. Ambul Pediatr 2005; 5: 150-156 [PMID: 15913408 DOI: 10.1367/A04-104R.1]

20
Ajzen I. Action control: From cognition to behavior. In: Kuhl J, Beckmann J, editors. Berlin, Heidelberg: Springer Berlin Heidelberg, 1985

21
Ajzen I, Madden TJ. Prediction of goal-directed behavior: Attitudes, intentions, and perceived behavioral control. J Exp Soc Psychol 1986; 22: 453-474 [DOI: 10.1016/0022-1031(86)90045-4]

22
Ajzen I. The theory of planned behavior. Organ Behav Hum Decis Process 1991; 50: 179-211 [DOI: 10.1016/0749-5978(91)90020-T]

23
Godin G, Bélanger-Gravel A, Eccles M, Grimshaw J. Healthcare professionals’ intentions and behaviours: a systematic review of studies based on social cognitive theories. Implement Sci 2008; 3: 36 [PMID: 18631386 DOI: 10.1186/1748-5908-3-36]

24
Armitage CJ, Conner M. Efficacy of the Theory of Planned Behaviour: a meta-analytic review. Br J Soc Psychol 2001; 40: 471-499 [PMID: 11795063 DOI: 10.1348/014466601164939]

25
White KM, Jimmieson NL, Obst PL, Graves N, Barnett A, Cockshaw W, Gee P, Haneman L, Page K, Campbell M, Martin E, Paterson D. Using a theory of planned behaviour framework to explore hand hygiene beliefs at the ‘5 critical moments’ among Australian hospital-based nurses. BMC Health Serv Res 2015; 15: 59 [PMID: 25888894 DOI: 10.1186/s12913-015-0718-2]

26
Tai BW, Hata M, Wu S, Frausto S, Law AV. Prediction of pharmacist intention to provide medication disposal education using the theory of planned behaviour. J Eval Clin Pract 2016; 22: 653-661 [PMID: 26804456 DOI: 10.1111/jep.12511]

27
Kristeller JL, Hoerr RA. Physician attitudes toward managing obesity: differences among six specialty groups. Prev Med 1997; 26: 542-549 [PMID: 9245677 DOI: 10.1006/pmed.1997.0171]

28
Dillman D. Mail and telephone surveys. Pullman, Washington: John Wiley and Sons, Inc., 1978 [DOI: 10.1016/0149-7189(79)90105-8]

29
Ajzen I. Constructing a theory of planned behavior questionnaire. Biofeedback and selfregulation. Available from: URL: http://www.people.umass.edu/aizen/tpb.html

30
Bailey K, Pemberton J, Frankfurter C. Understanding academic clinicians’ varying attitudes toward the treatment of childhood obesity in Canada: a descriptive qualitative approach. J Pediatr Surg 2013; 48: 1012-1019 [PMID: 23701775 DOI: 10.1016/j.jpedsurg.2013.02.019]

31
Bailey K, Cunningham C, Pemberton J, Rimas H, Morrison KM. Understanding Academic Clinicians’ Decision Making for the Treatment of Childhood Obesity. Child Obes 2015; 11: 696-706 [PMID: 26580274 DOI: 10.1089/chi.2015.0031]

32
World Health Organization. Ending childhood obesity. Switzerland: Geneva, 2016. Available from: URL: http://apps.who.int/iris/bitstream/10665/204176/1/9789241510066_eng.pdf?ua=1

33
Loureiro ML, Nayga RM. Obesity, weight loss, and physician’s advice. Soc Sci Med 2006; 62: 2458-2468 [PMID: 16376006 DOI: 10.1016/j.socscimed.2005.11.011]

34
Fowler-Brown A, Kahwati LC. Prevention and treatment of overweight in children and adolescents. Am Fam Physician 2004; 69: 2591-2598 [PMID: 15202693]

35
Sutton S. Predicting and explaining intentions and behavior: How well are we doing? J Appl Soc Psychol 1998; 28: 1317-1338 [DOI: 10.1111/j.1559-1816.1998.tb01679.x]

36
Limbert C, Lamb R. Doctors’ use of clinical guidelines: Two applications of the theory of planned behaviour. Psychol Health Med 2002; 7: 301-310 [DOI: 10.1080/13548500220139377]

37
Pinto SL, Lipowski E, Segal R, Kimberlin C, Algina J. Physicians’ intent to comply with the American Medical Association’s guidelines on gifts from the pharmaceutical industry. J Med Ethics 2007; 33: 313-319 [PMID: 17526679 DOI: 10.1136/jme.2005.015529]

38
Barr JK, Steinberg MK. A physician role typology: colleague and client dependence in an HMO. Soc Sci Med 1985; 20: 253-261 [PMID: 3975691 DOI: 10.1016/0277-9536(85)90239-4]

39
Story MT, Neumark-Stzainer DR, Sherwood NE, Holt K, Sofka D, Trowbridge FL, Barlow SE. Management of child and adolescent obesity: attitudes, barriers, skills, and training needs among health care professionals. Pediatrics 2002; 110: 210-214 [PMID: 12093997 DOI: 10.1542/peds.110.1.S1.210]

40
Straus SE, Richardson WS, Glasziou P, Haynes RB. Evidence-based medicine: How to practice and teach EBM. 3rd edition. Edinburgh, Scotland: Churchill Livingstone, 2010

41
Cunningham CE, Henderson J, Niccols A, Dobbins M, Sword W, Chen Y, Mielko S, Milligan K, Lipman E, Thabane L, Schmidt L. Preferences for evidence-based practice dissemination in addiction agencies serving women: a discrete-choice conjoint experiment. Addiction 2012; 107: 1512-1524 [PMID: 22296280 DOI: 10.1111/j.1360-0443.2012.03832.x]

42
Conner M, Warren R, Close S, Sparks P. Alcohol consumption and the theory of planned behavior: An examination of the cognitive mediation of past behaviorid. J Appl Soc Psychol 1999; 29: 1676-704 [DOI: 10.1111/j.1559-1816.1999.tb02046.x]

43
Côté F, Gagnon J, Houme PK, Abdeljelil AB, Gagnon MP. Using the theory of planned behaviour to predict nurses’ intention to integrate research evidence into clinical decision-making. J Adv Nurs 2012; 68: 2289-2298 [PMID: 22229522]

44
Holtgraves T. Social desirability and self-reports: testing models of socially desirable responding. Pers Soc Psychol Bull 2004; 30: 161-172 [PMID: 15030631 DOI: 10.1177/0146167203259930]

FOOTNOTES

Supported by the Hamilton Health Sciences New Investigator Award, No. NIF-N10-240; the McMaster Surgical Associates Innovation Grant; the Jack Laidlaw Chair in Patient-Centered Health Care; and the McMaster Children’s Hospital Foundation.
Institutional review board statement: The study was reviewed and approved by the Hamilton Integrated Research Ethics Board. 
Informed consent statement: All study participants provided informed consent prior to the start of any study procedures.
Conflict-of-interest statement: No potential conflicts of interest. 
Open-Access: This article is an open-access article which was selected by an in-house editor and fully peer-reviewed by external reviewers. It is distributed in accordance with the Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which permits others to distribute, remix, adapt, build upon this work non-commercially, and license their derivative works on different terms, provided the original work is properly cited and the use is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/
Manuscript source: Invited manuscript

Peer-review started: May 23, 2016

First decision: July 4, 2016

Article in press: October 27, 2016
P- Reviewer: Mostafa BE, Sergi CM, Wang R, Watanabe T    S- Editor: Gong XM    L- Editor: A    E- Editor: Lu YJ





Table 1  Psychometric properties of the theory of planned behavior subscales


Subscales


�
No. of items


�
Cronbach’s 


�
�
Attitudes


�
  6


�
0.93


�
�
Subjective norms


�
  6


�
0.76


�
�
Perceived behavioral control


�
10


�
0.87


�
�
Barriers


�
  7


�
0.60


�
�
Intent


�
  9


�
0.85


�
�






Table 2  Agreement level for subscale items (n = 198)


�
Percentage (%)


�
�
�
Strongly disagree


�
Disagree


�
Neither agree or disagree


�
Agree 


�
Strongly agree


�
�
Attitudes/benefits


�
�
�
�
�
�
�
When obesity is managed or treated, children and adolescents will be less likely to develop:


�
�
�
�
�
�
�
   Diabetes


�
  1.5


�
  0.5


�
  2.0


�
39.4


�
56.6


�
�
   Cardiovascular disease


�
  1.5


�
  0.0


�
  4.0


�
43.4


�
51.0


�
�
   High blood pressure


�
  1.5


�
  0.5


�
  3.0


�
44.9


�
50.0


�
�
   Musculoskeletal problems


�
  1.5


�
  1.5


�
  3.5


�
49.5


�
43.9


�
�
   Elevated LDL cholesterol levels


�
  2.0


�
  1.5


�
  9.1


�
52.0


�
35.4


�
�
   Mental health problems


�
  1.5


�
  3.5


�
15.7


�
54.0


�
25.3


�
�
Subjective norms 


�
�
�
�
�
�
�
What would encourage you to manage or treat pediatric obesity?


�
�
�
�
�
�
�
   Patients requesting treatment


�
  0.0


�
  4.5


�
12.1


�
38.4


�
44.9


�
�
   Parents requesting that a child or adolescent be treated


�
  0.0


�
  5.6


�
21.2


�
49.5


�
23.7


�
�
   Clinical practice guidelines


�
  0.0


�
  3.5


�
15.2


�
58.1


�
23.2


�
�
   Colleagues who found treatment was successful


�
  0.0


�
  3.5


�
24.7


�
55.6


�
16.2


�
�
   Policies in your organization


�
  0.5


�
10.1


�
36.4


�
42.4


�
10.6


�
�
   Meta-analyses showing treatment was successful


�
  0.0


�
  2.5


�
  8.1


�
52.5


�
36.9


�
�
Self-efficacy/barriers 


�
�
�
�
�
�
�
What would make it difficult for you to manage or treat pediatric obesity?


�
�
�
�
�
�
�
   Families do not support pediatric obesity treatment


�
  2.0


�
16.7


�
19.7


�
40.4


�
21.2


�
�
   Patients do not adhere to pediatric obesity treatments


�
  0.0


�
  7.6


�
18.2


�
53.5


�
20.7


�
�
   I don't have enough expertise in the treatment of pediatric obesity


�
  5.6


�
18.7


�
22.7


�
37.4


�
15.7


�
�
   It would be hard to find the time


�
  5.6


�
23.2


�
29.8


�
27.8


�
13.6


�
�
   I don't have access to consultation regarding the treatment of pediatric obesity


�
  8.6


�
32.8


�
22.7


�
30.8


�
 5.1


�
�
   Difficulty billing for pediatric obesity treatment


�
  9.1


�
36.4


�
36.9


�
14.1


�
  3.5


�
�
   My colleagues would not support pediatric obesity treatment


�
15.2


�
42.4


�
27.3


�
13.1


�
  2.0


�
�
Perceived behavioral control


�
�
�
�
�
�
�
With respect to pediatric obesity, I have the skills to:


�
�
�
�
�
�
�
   Conduct an assessment


�
  4.5


�
16.2


�
15.2


�
47.0


�
17.2


�
�
   Estimate the risks associated with pediatric obesity


�
  4.5


�
18.2


�
19.7


�
48.0


�
  9.6


�
�
   Counsel patients and families regarding treatment options


�
  6.1


�
22.2


�
19.7


�
43.4


�
  8.6


�
�
   Deal with children and adolescents who do not adhere to treatment


�
10.1


�
36.4


�
18.7


�
29.3


�
  5.6


�
�
   Deal with families who do not support treatment


�
12.1


�
35.4


�
21.7


�
27.8


�
  3.0


�
�
   Provide psychosocial treatment


�
17.7


�
44.4


�
19.2


�
16.2


�
  2.5


�
�
   Provide long term treatment follow-up


�
16.2


�
24.2


�
18.7


�
35.4


�
  5.6


�
�
   Evaluate the usefulness of different approaches to treatment


�
  7.6


�
26.3


�
22.7


�
38.9


�
  4.5


�
�
   Treat or manage obesity with medication


�
25.3


�
48.0


�
12.6


�
12.1


�
  2.0 


�
�
   Provide surgical treatment


�
66.7


�
22.2


�
  4.0


�
  4.0


�
  3.0


�
�
Intent 


�
�
�
�
�
�
�
I would be willing to:


�
�
�
�
�
�
�
   Refer a pediatric patient for obesity treatment


�
  2.5


�
  2.0


�
  3.0


�
41.9


�
50.5


�
�
   Assess obesity in children


�
  7.1


�
10.6


�
  8.1


�
50.5


�
23.7


�
�
   Assess obesity in adolescents


�
  6.1


�
  9.6


�
11.1


�
48.5


�
24.7


�
�
   Counsel families regarding obesity treatment options


�
  7.1


�
11.6


�
13.6


�
52.5


�
15.2


�
�
   Accept referrals of children and adolescents who have difficulty with obesity


�
23.2


�
25.3


�
14.1


�
25.3


�
12.1


�
�
   Provide psychosocial treatments for obesity in adolescents


�
19.7


�
37.4


�
15.2


�
22.7


�
  5.1


�
�
   Provide psychosocial treatments for obesity in children


�
22.2


�
35.4


�
16.2


�
22.7


�
  3.5


�
�
   Treat obesity with medication


�
19.2


�
38.9


�
18.2


�
21.7


�
  2.0


�
�
   Provide surgical treatments for obesity


�
56.1


�
23.2


�
  9.1


�
  9.1


�
  2.5


�
�
The order of questions within subscales was randomized in each survey. LDL: Low-density lipoprotein.








Table 3  Demographic and practice characteristics of participants (n = 198)


Variable


�
  n (%)


�
�
Sample Size


�
198 (100)


�
�
Gender


�
�
�
  Male


�
  73 (37)


�
�
  Female


�
125 (63)


�
�
Age


�
�
�
  26-35


�
  38 (19)


�
�
  36-55


�
127 (64)


�
�
  ≥ 56


�
  33 (17)


�
�
Years of experience treating pediatric obesity


�
�
�
  0-5


�
119 (60)


�
�
  6-15


�
  48 (24)


�
�
  ≥ 16


�
  31 (16)


�
�
Birth country


�
�
�
  Canada


�
131 (66)


�
�
  Other country


�
  67 (34)


�
�
First language


�
�
�
  English 


�
158 (80)


�
�
  French


�
  23 (12)


�
�
  Other


�
  17 (9)


�
�
Educational background


�
  


�
�
  Allied health


�
  11 (6)


�
�
  Physician


�
149 (75)


�
�
  Surgeon


�
  38 (19)


�
�
Setting


�
�
�
  Walk-in/individual practice/community hospital


�
  14 (7)


�
�
  Group practice


�
  19 (10)


�
�
  University teaching hospital


�
165 (83)


�
�
Professional experience


�
�
�
  0-5 yr


�
  43 (22)


�
�
  6-15 yr


�
  81 (41)


�
�
  ≥ 16 yr


�
  74 (37)


�
�
Province


�
�
�
  West


�
  52 (26)


�
�
  Ontario


�
  98 (50)


�
�
  Quebec


�
  19 (10)


�
�
  East


�
  29 (15)


�
�






Table 4  Pearson inter-correlation matrix between intent to treat pediatric obesity and demographic variables/theory of planned behavior subscales


Variable


�
Item mean


�
SD


�
Correlation coefficients


�
�
�
�
�
1


�
2


�
3


�
4


�
5


�
6


�
7


�
�
Sex


�
-


�
-


�
�
�
�
�
�
�
�
�
Birth country


�
-


�
-


�
-0.1


�
�
�
�
�
�
�
�
Experience


�
2.6


�
1.7


�
-0.05


�
-0.05


�
�
�
�
�
�
�
Attitudes


�
4.3


�
0.7


�
-0.02


�
0.01


�
-0.05


�
�
�
�
�
�
Subjective norms


�
4


�
0.5


�
0.23b


�
-0.14


�
0.02


�
0.27c


�
�
�
�
�
Perceived behavioral control


�
2.8


�
0.7


�
-0.04


�
-0.01


�
0.36c


�
0.02


�
0.08


�
�
�
�
Barriers


�
3.2


�
0.6


�
0.08


�
-0.1


�
-0.19b


�
0.02


�
0


�
-0.29c


�
�
�
Intent


�
3.1


�
0.8


�
0.11


�
-0.12


�
0.26c


�
0.07


�
0.27c


�
0.72c


�
-0.27c


�
�
Item mean is based on the average scores per question within each subscale (each question was anchored on a scale of 1 to 5). aP < 0.05, bP < 0.01, cP < 0.001. 1 = Less than 1 year, 2 = 1 to 5 years, 3 = 6 to 10 years, 4 = 11 to 15 years, 5 = 16 to 20 years, 6 = 21 to 25 years, 7 = More than 25 years. SD: Standard deviation.








Table 5  Step two of the hierarchical linear regression analysis for demographic factors and theory of planned behavior subscales on intent to treat (n = 198)


Independent variable


�
B


�
SE


�



�
P value


�
�
Sex


�
1.3


�
0.69


�
0.09


�
0.061


�
�
Birth country


�
-1.23


�
0.69


�
-0.09


�
0.077


�
�
Years of experience treating pediatric obesity


�
-0.04


�
0.21


�
-0.01


�
0.86


�
�
Attitudes


�
0.02


�
0.09


�
0.01


�
0.83


�
�
Subjective norms


�
0.38


�
0.11


�
0.17


�
0.001


�
�
Perceived behavioral control


�
0.65


�
0.05


�
0.69


�
< 0.001


�
�
Barriers


�
-0.15


�
0.09


�
-0.08


�
0.097


�
�
The P-value is based on the unstandardized regression coefficient. B: Unstandardized regression coefficient; : Standardized regression coefficient. SE: Standard error.
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