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Abstract

Background: Socioeconomically disadvantaged adults are both more likely to be obese and have lower levels of
health literacy. Our trial evaluates the implementation and effectiveness of primary care nurses acting as prevention
navigators to support obese patients with low health literacy to lose weight.

Methods/Design: A pragmatic cluster randomised trial will be conducted. Twenty practices in socioeconomically
deprived areas, 10 each in Sydney and Adelaide, will be recruited and randomised to intervention and control
groups. Twenty to 40 eligible obese patients aged 40–70 years with a BMI ≥ 30 kg/m2 and with low health
literacy will be enrolled per practice. The intervention is based on the ‘5As’ of the chronic disease model approach
– Assess, Advise, Agree, Assist and Arrange – and the recommendations of the 2013 Clinical practice guidelines for
the management of overweight and obesity in adults, adolescents and children in Australia. In the intervention
practices, patients will be invited to attend a health check with the prevention navigator who will assess the
patient’s risk and provide brief advice, assistance with goal setting and referral navigation. Provider training and
educational meetings will be held. The providers’ attitudes to obesity, confidence in treating obesity and preventive
care they provide to obese people with low health literacy will be evaluated through questionnaires and interviews.
Patients’ self-assessment of lifestyle risk factors, perception of preventive care received in general practice,
health-related quality of life, and health literacy will be assessed in telephone interviews. Patients’ anthropometric
measures will be recorded and their health service usage will be determined via linkage to the Australian
government-held medical and pharmaceutical data.

Discussion: Our trial will provide evidence for the effectiveness of practice nurses as prevention navigators to
support better weight management for obese patients with low health literacy.

Trial registration: This trial is registered with the Australian New Zealand Clinical Trials Registry
(ACTRN12614001021662). Date registered 24/09/2014.
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Background
In Australia, obesity is one of the most significant prob-
lems facing the healthcare system, with 63% of the popu-
lation classified as overweight/obese (body mass index
[BMI] 25 kg/m2 or more) [1]. Obesity is more prevalent
among disadvantaged socioeconomic groups than the
rest of the population [2].
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Obesity is common (27%) among patients presenting in
Australian general practice [3]. The ‘5As’ model (Assess, Ad-
vise, Agree, Assist and Arrange) provides a framework for
preventive care in primary care [4-6]. Providing interventions
across the 5As has been advocated in weight management
[7-10] and has been shown to increase patient motivation to
change their diet behavior [11]. The Australian National
Health and Medical Research Council’s Clinical practice
guidelines for the management of overweight and obesity in
adults, adolescents and children in Australia (the Guidelines)
make recommendations for obesity management in clinical
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practice across each of the 5As [2]. However, there is
evidence that general practitioners (GPs) do not adequately
implement these recommendations: a pilot study assessing
preventive care for primary care patients with low health
literacy found only 15 and 7% of patients in the age group
40–69 years with BMI and waist circumference recorded, re-
spectively [12]. Another study has found low rates of lifestyle
advice and referral [13]. These gaps in performance have
been attributed to a variety of patient, provider, practice and
system factors [14,15].
Health literacy is the capacity to obtain, process, and

understand basic health information and services needed
to make appropriate health decisions [16]. People with
low health literacy are more likely to suffer higher
chronic disease morbidity and mortality [17,18] and less
likely to receive preventive care [19]. Over 20% of the
Australian population has very low health literacy and
this is more prevalent among those from disadvantaged
socioeconomic backgrounds [20].
Nurses have potential to help adult patients improve

health behaviours [21] and to deliver interventions for
obesity management in general practice [22]. The feasibil-
ity of practice nurses (PNs) in obesity prevention and
management has been demonstrated in Australian general
practice [23,24]. The objective of our trial is to evaluate
the implementation and effectiveness of using PNs in the
role of ‘prevention navigators’ to support obese patients
with low health literacy to better manage their weight.

Hypotheses
Primary hypotheses

1. PNs acting as prevention navigators in intervention
practices will demonstrate greater improvement in
their self-reported behaviour and confidence in
assessing obese patients with low health literacy and
providing advice and referral to them for weight loss
compared with PNs in the control group.

2. Recruited patients (obese patients with low health
literacy) attending intervention practices will be, at six
months, more likely to report having (i) received
assessment, advice and referral for weight loss and (ii)
attended/used community-based weight loss lifestyle
modification programs to which they have been referred
to compared with patients in control practices.

3. Recruited patients attending intervention practices
will be, at 12 months, more likely to have improved
their health literacy related to weight loss than
patients in control practices.

Secondary hypotheses

1. Recruited patients attending intervention practices
will be, at 12 months, more likely to have (i)
increased intake of dietary portions of fruit and
vegetables per day and minutes of moderate and/or
vigorous intensity physical activity per week, (ii)
reduced consumption of high fat food and hours of
sedentary activity per day, and (iii) moderated
alcohol consumption compared with patients
attending control practices.

2. Recruited patients attending intervention practices
will be, at 12 months, more likely to (i) have reduced
their baseline weight by 5% or maintained it and (ii)
report improvements in their health-related quality of
life compared with patients attending control
practices.

3. The total cost of health service use of patients in the
intervention and control practices will not be
different.

4. GPs in intervention practices will demonstrate greater
improvement in their self-reported behaviour and
confidence in assessing obese patients with low health
literacy and providing advice and referral to them for
weight loss compared with GPs in the control group.

Methods/Design
Research design
A pragmatic cluster-randomised controlled trial will be
conducted with randomisation of practices to interven-
tion and control groups. Randomisation will be in per-
mutated blocks and will occur across the two cities. Due
to the nature of the intervention, participating GPs and
PNs will not be blinded to the intervention.

Timeline
The intervention will be delivered over a period of
6 months.

Trial participants
General practices
The South Western Sydney and Central Adelaide and
Hills Medicare Locals will assist the research team to
identify eligible practices. The eligibility criteria include
practices being situated in low socioeconomic areas,
having electronic medical records that can be audited
and with at least one consenting GP and PN each.
Practices will be emailed or faxed a synopsis of the trial
protocol and invited to participate. Non-responding
practices will be contacted by telephone. Once a practice
has indicated a willingness to participate, the research
team will visit the practice and explain the trial to the
interested GPs and PNs. Twenty practices will be re-
cruited, 10 each in Sydney and Adelaide.

Patients
The patient eligibility assessment and recruitment will
be conducted over a 4 week period. During this period,



Table 1 Health literacy screening questionnaire

A. How often do you have someone help
you read health information materials?

1. Never

2. Occasionally

3. Sometimes

4. Often

5. Always

B. How often do you have problems learning
about your medical condition because of
difficulty understanding health information
materials?

1. Never

2. Occasionally

3. Sometimes

4. Often

5. Always

C. How confident are you filling in medical
forms by yourself?

1. Extremely

2. Quite a bit

3. Somewhat

4. A little bit

5. Not at all

D. In which language do you prefer to read English
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posters will be displayed in the waiting room informing
patients of practice participation in the trial. The patient
eligibility assessment will be carried out in 2 steps:

1. Software, specifically developed for this trial, will
be installed on the reception computer(s). The
software will identify which patients scheduled to
visit in each session are potentially eligible to
participate. The eligibility criteria include: aged
40–70 years, at least one practice attendance in the
previous 12 months, and the GP the patient usually
attends being a trial participant. The software will
exclude patients who have the following: heart
disease, stroke, insulin-treated diabetes, and
chronic renal impairment (eGFR < 60 mls/minute/
1.73 m2). Patients having current treatment with a
weight loss medication (orlistat or phentermine) and
previous or planned bariatric surgery in the next
12 months will also be excluded.
your health care information?
Other
For each eligible patient the software will print an
enrollment form, which includes four parts: (i) a
health literacy screening questionnaire, (ii) an
eligibility-determining data form, (iii) a patient consent
form, and (iv) a pre-filled clinical data form. The
receptionist will hand out the enrollment form
together with the patient information sheet and
ask the patient to complete the first part (health
literacy screening questionnaire) in the waiting
room. Patients who have insufficient proficiency
in the English language but can complete the
screening questionnaire in a language for which a
translated questionnaire and patient information
sheet are available, will receive the forms translated
into their own language.
The screening questionnaire will contain a slightly
modified version of the three questions developed by
Chew et al. (Table 1) [25]. These have been used in
our own pilot study [12] and in other studies with
disadvantaged populations [26,27]. A fourth question
will assess patients’ language preference for reading
medical or health care instructions [28]. To encourage
inviting all potentially eligible patients in the screening
survey, the reception staff will receive a $200 gift
voucher.

2. GPs will score the completed health literacy screening
questionnaire, fill in the eligibility-determining data
form, and assess the overall patient eligibility. The
patient will be considered eligible if the combined
score of the three health literacy questions is >10 [27]
or the score of the question “How confident are you
filling in medical forms by yourself?” is ≥3 [25] and the
patient has a BMI ≥30 kg/m2, is willing to return for a
health check (only in intervention practices), and does
not have any of the exclusion criteria.
Intervention description
The intervention has two parts: a clinical intervention
and a practice-level intervention.
Clinical intervention: This will be delivered over a 6-

month period by GPs and PNs acting as prevention nav-
igators. As recommended by the Guidelines, other
guidelines and other research, the clinical intervention
is based on the 5As framework [2,4,5,7], comprising: (i)
Assessment of health literacy, obesity, dietary habits,
physical activity levels and readiness to change (ii) Ad-
vice on risk of being overweight and lifestyle changes
(iii) Agreement on realistic weight loss, diet and phys-
ical activity goals (iv) Assisting by referral to services
and/or programs and (v) Arranging follow-up telephone
calls and visits to review progress. Steps i-iv will be
delivered at a health check visit about 2 weeks after the
health literacy screening and enrollment of patients in
the trial (Figure 1).
Practice-level intervention: This is focused on en-

gaging the practice in implementing the clinical ap-
proach stated above with obese patients with low health
literacy. In this regard two interactive face-to-face meet-
ings will be held at individual practices. At the first
meeting, reports which are based on a baseline clinical
record audit will be discussed. The Chief Investigators
will use the clinical audit data as a prompt to discuss
strategies for improvements in primary cardiovascular
disease (CVD) risk factor assessment and management
specifically for obese patients based on the Guidelines.
At another meeting, results from the health literacy
screening will be discussed to raise the awareness of the



Figure 1 Patient involvement.
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health professionals of the prevalence of low health lit-
eracy amongst their patients and the need to pay spe-
cial attention to these patients.
There will be a 3-hour interactive group training of

GPs and PNs in providing weight management to obese
patients with low health literacy. This session will in-
clude case scenario discussion and role plays. At this
training, the intervention group will be provided with a
copy of the Guidelines.
The other major component of the practice-level inter-

vention is to develop the role of the PNs as prevention nav-
igators. The principal role of a prevention navigator is to
work with patients to set goals, provide information and
support to choose appropriate referral options (including
group programs and telephone coaching), overcome bar-
riers to attendance at this referral and arrange follow up.
This is a new potential role for PNs in Australian general
practice although there have been some previous examples
of the use of community navigators in screening and pre-
vention [29-31].
We will train PNs in their role as prevention navigators

and in the conduct of the health check visit. Training will
focus on communication with patients with low health lit-
eracy and facilitating goal setting, referral navigation and
arranging follow up visits.
Educational meetings will also be held for GPs in the

control group. However, the educational messages deliv-
ered will not be in the same context of obesity manage-
ment as for the intervention group. For example, at the
clinical audit result discussion, emphasis will be on CVD
risk factor recording and management. The control group
will also be provided with a copy of the Guidelines.
Ethics
Ethics approval has been granted by the UNSW Australia
Human Research Ethics Advisory Panel and the University
of Adelaide Human Research Ethics Committee. All par-
ticipants will give written informed consent.

Data collection
Evaluation of general practitioners and practice nurses
Data will be collected at baseline and 12 months to com-
pare intervention and control groups through surveys
and interviews and will afford linkage with patient-level
data. PNs will be additionally interviewed about preven-
tion navigation at 12 months only.

a. GP and PN Surveys: A validated self-completed
questionnaire [32] which was modified for our
previous research [12] has been further adapted
for this trial. The questions relate to the assessment
and management of CVD risk factors and GP and PN
confidence in managing obese patients with low health
literacy. We have included questions to assess GP and
PN attitudes, beliefs and practices regarding obesity
management [33] and their knowledge about obesity
assessment.

b. GP and PN Qualitative Interviews: GPs and PNs will
be invited to participate in qualitative interviews. The
interviews will assess their provision of preventive
care to obese patients with low health literacy
including the perceived facilitators and barriers and
educational needs for effective management of obesity.
In addition, we will explore how patient ethnicity
affects their weight management.
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Additional questions will explore the role of PNs in
helping patients navigate community-based lifestyle re-
ferral services for weight loss and the perceived facilita-
tors and challenges in doing so. Barriers that patients
face in accessing referral services will also be discussed.

Evaluation of patients
All patients will be surveyed at baseline, 6 and 12 months.
In the intervention group, a subsample of Arabic and
English-speaking patients will also be interviewed at base-
line and 12 months. Data on anthropometric measures
will be collected at baseline and 12 months.

a. Patient Surveys: A questionnaire will be
administered by telephone in English or in the
language in which patients completed the health
literacy screening questionnaire. The survey used at
baseline and 12 months includes the following five
sections:

i. Assessment of lifestyle-related risk factors and

management by primary healthcare providers and
patient’s stage of change.

ii. The 12-item short form – the SF-12® Health
Survey – with a 4-week recall to measure eight
health-related quality of life domains: physical
functioning; role-physical; bodily pain; general
health; vitality; social functioning; role-emotional;
and mental health [34].

iii. Health Literacy Questionnaire to assess patients’
general health literacy needs and challenges. This
questionnaire covers nine conceptually distinct
areas of health literacy that capture a wide range
of the lived experiences of people attempting to
engage in understanding, accessing and using
health information and health services [35]. The
domains are: feeling understood and supported by
healthcare providers; having sufficient
information to manage my health; actively
managing my health; social support for health;
appraisal of health information; ability to actively
engage with healthcare providers; navigating the
healthcare system; ability to find good quality
health information; and understanding health
information well enough to know what to do.

iv. Impact of Weight on Quality of Life-Lite
(IWQOL-Lite) [36], a validated, 31-item, self-report
tool, to measure obesity-specific quality of life. In
addition to a total score, there are scores on five
domains: physical function; self-esteem; sexual life;
public distress; and work.

v. Demographic questions such as age, sex, and
country of birth.
At 6 months, patients will be administered a
shortened version of the survey covering only
assessment and management of lifestyle-related
risk factors and stage of change.
b. Patient Interviews: A subsample of Arabic and English-
speaking patients, in the intervention group, will be
qualitatively interviewed over telephone. The aim for
this interview is to explore ethnicity-related factors
which influence health literacy for weight management.

c. Anthropometric Measures: At baseline, at the time
of patient enrollment, GPs will check patient weight
and height and calculate BMI. This information will
be recorded on the enrollment form. At 12 months,
the research team will send invitation letters to
patients to attend their practice for final data
collection. After two weeks, reminders will be sent
to patients who have not responded to the initial
invitation. At this visit, data will be collected on
weight, BMI and current use of medicines which
could impact body weight.

Besides the data collected through surveys, interviews
and anthropometry, we will also collect data from clin-
ical records, health literacy screening and health checks.

a. Clinical Record Audits

Audits of clinical records will be conducted at the
baseline and 12 months in all practices. Electronic
records of patients, aged 40–70 years, under the care of
participating GPs will be audited for CVD risk factors
with a tool that allows unidentifiable data extraction
[37]. The CVD risk factors include: weight, height, BMI,
waist circumference, smoking status, alcohol
consumption, blood pressure, lipids and 5-year absolute
CV event risk. All GPs will be sent reports based on the
clinical record audit results. The reports for the interven-
tion and control groups will, however, cover different as-
pects of the clinical audit results.

b. Health Literacy Screening
Health literacy screening will take place in all the
participating practices. Patients, 40–70 years old, will
be screened over a 4-week period using a questionnaire,
as described earlier. The self-administered questionnaire
is scored on a 5-point 1–5 scale [27]. Scores for the three
screening questions will be dichotomised into adequate
(3–10) or low health literacy (>10) [27]. Patients whose
score of the question ‘How confident are you filling in
medical forms by yourself?’ is ≥3, will also be categorised
as having low health literacy [25].
The screening will identify patients who have low
health literacy and who will be potentially eligible
for recruitment.

c. Health Checks
Health checks will take place in intervention
practices only. At the health check visit, prevention
navigators will collect data on risk assessment which
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will include weight, BMI, waist circumference,
dietary habits and physical activity. Patients will be
assessed for readiness to change their weight and
barriers to changing diet and physical activity will be
determined. Weight, diet and physical activity goals
will be set and recorded. The assessment data will
help the prevention navigators to tailor their advice
to the patients’ need and to help patients decide
about their referral to community-based lifestyle
modification programs/services. Data on goal setting
will be used to determine patient’s progress against
the goals at follow-up visits.
Outcomes
The proposed primary outcome measures are:

1. PNs’ self-reported behaviour and confidence in asses-
sing obese patients with low health literacy and provid-
ing advice and referral to community-based lifestyle
modification programs for weight loss.

2. Patients’ report, in past six months, of receiving
assessment, advice and referral for weight loss and
attending/using community-based weight loss lifestyle
modification programs referred to.

3. Patient health literacy related to weight loss.

The proposed secondary outcome measures are:

1. Patient self-reported (i) intake of dietary portions of
fruit and vegetables per day, (ii) use of high fat food
per day, (iii) hours of sedentary activity per day, (iv)
consumption of alcohol, and (v) minutes of moderate
and/or vigorous intensity physical activity per week.

2. Measured weight.
3. Health-related quality of life.
4. The total cost of health service use.
e 2 Estimates of sample size for primary and secondary o
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Design eff
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0.035 2.02
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al/attendance
cal activity

0.011 1.32

health literacy 0.014 1.41

diet score 0.001 1.03

physical activity 0.018 1.52

BMI 0.038 2.10
Sample size and data analysis
Estimates for sample size based on intra-cluster correl-
ation coefficients for clustering, prevalence, variance and
effect sizes from our previous research are in Table 2.
Sample size estimates are based on a two-sided test of
significance at α = 0.05. β = 0.8 and 20% loss to follow up
and effect sizes and standard deviations based on our
previous research [38,39].
We will examine change in the outcomes between

intervention and control practices, after adjusting for
baseline differences. We will analyse patient variables for
within and between practice differences using multilevel
linear and logistic regression techniques that adjust for
clustering by practice and multiple imputation to adjust
for missing values. Analyses will be on an intention to
treat basis.

Project management
The trial will be led by a project management committee
which comprises the investigators, the project coordin-
ator and field researchers and meets bimonthly. In each
city a working group manages the field operations in
collaboration with their own Medicare Local.

Trial status
The trial is registered with the Australian Clinical Trials
Registry ACTRN12614001021662.
The trial is underway with baseline data collection

completed and the intervention commenced.

Discussion
The BMWGP trial aims to evaluate the implementation
and effectiveness of PNs acting as prevention navigators
supporting obese patients with low health literacy to
better manage their weight. This has the potential to
address both the infrequency of referral for obese patients
utcomes

ect (30
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Effect size/different
proportions

Sample size estimate
for each group

25% 170

25% 140

25% 115

25% 80

0.4 140

0.4 115

0.4 150

0.5 135
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in Australian primary care and the barriers to preventive
care experienced by patients with low health literacy
through an intervention at both the clinical and practice
levels. It also has significant implications for the role of
PNs and other health professionals in preventive care in
general practice and will inform current discussion of
how this role needs to develop in the future [40,41].

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
NF participated in review of the protocol, preparing the manuscript, incorporating
editing suggestions from co-authors into the manuscript and giving the paper its
final shape, coordinating the trial and will be involved in data acquisition, analysis
and interpretation of the trial. CS was involved in the research design
development, contributed to the development of tools, commented on
drafts of the paper and plans to do some analyses. NS contributed to the
conception and study design. He provided comments on drafts of the
paper and will be involved in data acquisition, analysis and interpretation of
the study. NEH contributed and helped draft the patient survey and health
professional and patient qualitative interviews. She commented on the paper
draft. MH leads the study, developed the study design, co-wrote the protocol
and the ethics application, approved the CTR registration, edited and approved
the manuscript. All authors read and approved the final manuscript.

Acknowledgements
We would like to acknowledge Dr Elizabeth Denny-Wilson, Prof Siaw Teng
Liaw, Dr Jane Lloyd and Dr Rachel Laws for their input into the study design.
We would also like to thank Dr Oshana Hermiz and Dr Kathryn Powell for
their continuing field work for the study implementation.
This work was supported by a peer reviewed grant from the Australian
Primary Health Care Research Institute (APHCRI) which is supported by a
grant from the Australian Government Department of Health and Ageing.
APHCRI was not involved in the study design or implementation or in the
preparation of this manuscript.

Author details
1Centre for Obesity Management and Prevention Research Excellence in
Primary Health Care, UNSW Australia, Sydney, Australia. 2Centre for Primary
Health Care and Equity, UNSW Australia, Sydney, Australia. 3Discipline of
General Practice, University of Adelaide, Adelaide, Australia.

Received: 16 December 2014 Accepted: 26 January 2015

References
1. Australian Bureau of Statistics. Australian health survey: first results, 2011–12.

Canberra: Australian Government; 2012.
2. National Health and Medical Research Council. Clinical practice guidelines

for the management of overweight and obesity in adults, adolescents and
children in Australia. Melbourne: National Health and Medical Research
Council; 2013.

3. Britt H, Miller GC, Henderson J, Harrison C, Bayram C, Charles J, et al.
General practice activity in Australia 2012–13. Sydney: Sydney University
Press; 2013.

4. Fiore M, Bailey W, Cohen S, Dorfman S, Goldstein M, Gritz E, et al. Clinical
practice guideline. Treating tobacco use and dependence. Rockville, MD:
U.S. Department of Health and Human Services, Public Health Service; 2000.

5. Glasgow RE, Eakin EG, Fisher EB, Bacak SJ, Brownson RC. Physician advice
and support for physical activity: results from a national survey. Am J Prev
Med. 2001;21:189–96.

6. Goldstein MG, Whitlock EP, DePue J. Multiple behavioral risk factor
interventions in primary care: summary of research evidence. Am J Prev
Med. 2004;27:61–79.

7. Serdula M, Khan L, Dietz WH. Weight loss counselling revisited. JAMA.
2003;289:1747–50.

8. Estabrooks PA, Glasgow RE, Dzewaltowski DA. Physical activity promotion
through primary care. JAMA. 2003;289:2913–6.
9. Whitlock EP, Orleans CT, Pender N, Allan J. Evaluating primary care
behavioral counseling interventions: An evidence-based approach.
Am J Prev Med. 2002;22:267–84.

10. Huang N. Motivating patients to move. Aust Fam Physician. 2005;34:413–7.
11. Jay M, Gillespie C, Schlair S, Sherman S, Kalet A. Physicians' use of the 5As in

counseling obese patients: Is the quality of counseling associated with
patients' motivation and intention to lose weight? BMC Health Serv Res.
2010;10:159.

12. Faruqi N, Lloyd J, Ahmad R, Yeong L-L, Harris M. Feasibility of an intervention
to enhance preventive care for people with low health literacy in primary
health care. Aust J Prim: Health; 2014.

13. Harris M, Lloyd J. The role of Australian primary health care in the
prevention of chronic disease. In: Australian National Preventive Health
Agency. Canberra: Australian Government; 2012.

14. Harris MF, Fanaian M, Jayasinghe U, Passey MM, Lyle D, McKenzie S, et al.
What predicts patient reported GP management of SNAPW behaviours?
Aust J Prim Health. 2011;18:23–8.

15. Passey ME, Laws RA, Jayasinghe UW, Fanaian M, McKenzie S, Powell-Davies
G, et al. Predictors of primary care referrals to a vascular disease prevention
lifestyle program among participants in a cluster randomised trial. BMC
Health Serv Res. 2012;12:234.

16. Nielsen-Bohlman L, Panzer AM, Kindig DA. Health literacy: A prescription to
end confusion. In: Institute of Medicine of the National Academies, editor.
Washington: National Academies Press; 2004.

17. Sudore RL, Yaffe K, Satterfield S, Harris TB, Mehta KM, Simonsick EM, et al.
Limited literacy and mortality in the elderly: The health, aging, and body
composition study. J Gen Intern Med. 2006;21:806–12.

18. Bostock S, Steptoe A. Association between low functional health literacy
and mortality in older adults: Longitudinal cohort study. BMJ.
2012;344:e1602.

19. Scott TL, Gazmararian JA, Williams MV, Baker DW. Health literacy and
preventive health care use among Medicare enrollees in a managed care
organization. Med Care. 2002;40:395–404.

20. Australian Bureau of Statistics. Health literacy. Canberra: Australian
Government; 2006 Contract No.: 4233

21. Holtrop JS, Dosh SA, Torres T, Arnold AK, Baumann J, White LL, et al. Nurse
consultation support to primary care practices to increase delivery of health
behavior services. Appl Nurs Res. 2009;22:243–9.

22. McQuigg M, Brown J, Broom J, Laws RA, Reckless JPD, Noble PA, et al.
Empowering primary care to tackle the obesity epidemic: The
Counterweight programme. Eur J Clin Nutr. 2005;59:S93–S101.

23. Denney-Wilson E, Robinson A, Laws R, Harris M. Child obesity prevention in
primary care: the Healthy 4 Life pilot study. Obes Res Clin Pract. 2011;5:18.

24. Karnon J, Afzali H, Gray J, Holton C, Banham D, Beilby J. A risk adjusted
cost‐effectiveness analysis of alternative models of nurse involvement in
obesity management in primary care. Obesity. 2013;21:472–9.

25. Chew LD, Griffin JM, Partin MR, Noorbaloochi S, Grill JP, Snyder A, et al.
Validation of screening questions for limited health literacy in a large VA
outpatient population. J Gen Intern Med. 2008;23:561–6.

26. Brega AG, Ang A, Vega W, Jiang L, Beals J, Mitchell CM, et al. Mechanisms
underlying the relationship between health literacy and glycemic control in
American Indians and Alaska Natives. Patient Educ Couns.
2012;88:61–8.

27. Peterson PN, Shetterly SM, Clarke CL, Bekelman DB, Chan PS, Allen LA, et al.
Health literacy and outcomes among patients with heart failure. JAMA.
2011;305:1695–701.

28. DeWalt DA, Callahan LF, Hawk VH, Broucksou KA, Hink A, Rudd R, Brach C.
Health literacy universal precautions toolkit. North Carolina Network
Consortium, The Cecil G. Sheps Center for Health Services Research,
The University of North Carolina at Chapel Hill under Contract No.
HHSA290200710014. AHRQ Publication No. 10-0046-EF. Rockville, MD.
Agency for Healthcare Research and Quality; April 2010.

29. Henderson S, Kendall E. ‘Community navigators’: Making a difference by
promoting health in culturally and linguistically diverse (CALD) communities
in Logan, Queensland. Aust J Prim Health. 2011;17:347–54.

30. Jandorf L, Gutierrez Y, Lopez J, Christie J, Itzkowitz S. Use of a patient
navigator to increase colorectal cancer screening in an urban
neighborhood health clinic. J Urban Health. 2005;82:216–24.

31. Shlay JC, Barber B, Mickiewicz T, Maravi M, Drisko J, Estacio R, et al.
Reducing cardiovascular disease risk using patient navigators, Denver,
Colorado, 2007–2009. Prev Chronic Dis. 2011;8:A143.



Faruqi et al. BMC Obesity  (2015) 2:5 Page 8 of 8
32. Yeazel AW, Lindstrom Bremer KM, Center BA. A validated tool for gaining
insight into clinicians' preventive medicine behaviors and beliefs:
The preventive medicine attitudes and activities questionnaire (PMAAQ).
Prev Med. 2006;43:86–91.

33. Kristeller J, Hoerr R. Physician attitudes toward managing obesity:
Differences among six specialty groups. Prev Med. 1997;26:542–9.

34. Ware J, Kosinski M, Keller S. A 12-item short-form health survey: Construction of
scales and preliminary tests of reliability and validity. Med Care. 1996;34:220–33.

35. Osborne R, Batterham R, Elsworth G, Hawkins M, Buchbinder R. The
grounded psychometric development and initial validation of the Health
Literacy Questionnaire. BMC Public Health. 2013;13:658.

36. Kolotkin R, Crosby R, Kosloski K, Williams G. Development of a brief measure
to assess quality of life in obesity. Obes Res. 2001;9:102–11.

37. Pen Computer Systems [http://pencs.com.au]
38. Harris MF, Lloyd J, Litt J, Van Driel M, Mazza D, Russell G, et al. Preventive

evidence into practice (PEP) study: Implementation of guidelines to prevent
primary vascular disease in general practice protocol for a cluster
randomised controlled trial. Implement Sci. 2013;8:8.

39. Harris MF, Fanaian M, Jayasinghe UW, Passey M, McKenzie S, Powell Davies
G, et al. A cluster randomised controlled trial of vascular risk factor
management in general practice. Med J Aust. 2012;197:387–93.

40. Robinson A, Denney‐Wilson E, Laws R, Harris M. Child obesity prevention in
primary health care: investigating practice nurse roles, attitudes and current
practices. J Paediatr Child Health. 2013;49:E294–9.

41. Keleher K, Joyce CM, Parker R, Piterman L. Practice nurses in Australia:
current issues and future directions. Med J Aust. 2007;187:108–10.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

http://pencs.com.au/

	Abstract
	Background
	Methods/Design
	Discussion
	Trial registration

	Background
	Hypotheses
	Primary hypotheses

	Secondary hypotheses

	Methods/Design
	Research design
	Timeline
	Trial participants
	General practices
	Patients

	Intervention description
	Ethics
	Data collection
	Evaluation of general practitioners and practice nurses
	Evaluation of patients

	Outcomes
	Sample size and data analysis
	Project management
	Trial status

	Discussion
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References

