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Summary box

What is already known about this 
subject?

►► There is increasing demand for 
gastroenterology medical specialist 
services with growing pressure on health 
service resources.

►► Dietitians are well placed to work in 
extended scope of practice models of 
care to help address wait-list pressures in 
gastroenterology services, with reported 
high patient satisfaction levels, improved 
symptoms and quality of life for eligible 
patients.

What are the new findings?
►► Patients seen in a dietitian-first 
gastroenterology clinic who present 
with altered bowel motions, abdominal 
pain, constipation, diarrhoea, dyspepsia/
heartburn/reflux, nausea or abdominal 
bloating and no alarm symptoms have 
low re-referral rates up to 24 months 
postdischarge similar to results seen in the 
traditional medical specialist-first model 
of care.

►► Patients seen in the dietitian-first 
gastroenterology clinic have lower health 
service usage compared with patients 
seen in the traditional model of care.

Abstract
Background  The dietitian-first gastroenterology 
clinic (DFGC) is an expanded scope of practice 
initiative implemented in response to increased 
gastroenterology specialist demand. This study 
examined re-referral rates to gastroenterology 
and overall health service usage up to 24 months 
post management in DFGC compared with 
a traditional, gastroenterology specialist-first 
model.
Methods  Patients discharged from DFGC in 
the first year were matched with those seen 
in the traditional model. Demographic, clinical 
and process-related service characteristics were 
compared, and logistic regression analysis 
was undertaken to model re-presentation and 
model of care (MoC) as the variable of interest 
considering covariates in univariate analyses. 
Analyses were performed at 12, 18 and 24 
months post discharge.
Results  The DFGC (122 patients) and traditional-
model (62 patients) cohorts had similar baseline 
demographic characteristics. Wait-times (68.6 vs 
272.9 days; p<0.001), treatment-times (89.4 vs 
259.9 days; p<0.001) and usage of other services 
(1.4 vs 2.1 specialities; p=0.01) were lower in 
DFGC. Re-referral rates were low in both DFGC 
and traditional models at 12 months (0.82% vs 
1.61%), 18 months (2.46% vs 6.45%) and 24 
months (4.91% vs 8.06%), respectively, with no 
significant difference between the models at any 
time point.
Conclusion  Most patients do not re-present for 
similar conditions within 2 years when managed 
in the DFGC or traditional medical model. 
Patients managed in DFGC have lower overall 
health service usage compared with patients 
managed in the traditional model. These findings 
support the safety and effectiveness of a DFGC 

model as one strategy to manage specialist 
gastroenterology service demands.

Introduction
High demand for medical specialist 
services has led to patients waiting longer 
than clinically recommended in many 
countries.1 2 In Australia, the Health 
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Summary box

How might it impact on clinical practice in the 
foreseeable future?

►► These findings add to evidence that supports 
implementation of a dietitian-first gastroenterology 
clinic model as one strategy to help manage specialist 
gastroenterology service demands with demonstrated 
positive short-term and longer-term outcomes. 
This encourages continued discussion regarding 
incorporation of extended scope of practice roles within 
gastroenterology and other specialties to help improve 
the patient experience by providing better access and 
timely care for eligible patients.

Practitioner Expanded Scope of Practice programme 
was implemented to help reduce the number of 
patients waiting longer than clinically recommended, 
thereby improving patients’ health journey and 
outcomes.3 This initiative extended the scope of allied 
health professionals beyond traditional limits.3 4 These 
models of care (MoC) have been associated with reduc-
tions in medical specialist outpatient clinic waitlists 
and wait-times and have shown high levels of patient 
satisfaction while still providing safe and effective care 
for patients.4–6 In dietetics, extending scope of prac-
tice to include dysphagia screening, coeliac disease 
management, dietitian-first gastroenterology clinics 
(DFGC), postpyloric and gastrostomy tube placement 
has resulted in timely access to care for patients with 
potential cost savings.7–13

In our health service, the DFGC was implemented in 
June 2016 as one strategy to help reduce gastroenter-
ology waitlists. This has reduced wait-times, so more 
patients are seen within clinically recommended time-
frames.11 Furthermore, we have demonstrated positive 
short-term health outcomes of symptom severity reduc-
tion and improved quality of life.14 In this pathway, a 
consultant gastroenterologist screens referrals with 
patients aged between 18 and 50 years, presenting 
with altered bowel motions, abdominal pain, constipa-
tion, diarrhoea, dyspepsia/heartburn/reflux, nausea or 
abdominal bloating considered for triage to the DFGC.11 
Patients are excluded if referral letter notes concerning 
(category 1) features as indicated in the Queensland 
Gastroenterology Clinical Prioritisation Criteria 2016.15 
These features include weight loss (≥5% of body 
weight in previous 6 months), iron deficiency in men 
and postmenopausal women, unexplained iron defi-
ciency in premenopausal women, abnormal imaging, 
persistent abdominal pain, abdominal mass, gastrointes-
tinal bleeding, nocturnal diarrhoea, persistent vomiting, 
dysphagia, history of polyps and/or personal or family 
history of Barrett's oesophagus, gastrointestinal cancers 
or inflammatory bowel disease, positive immunochem-
ical faecal occult blood test and positive calprotectin.15 
In the DFGC, dietitians working under the clinical 

governance of a gastroenterologist perform tasks that 
would typically be completed by a medical professional 
in traditional models. Trained dietitians screen for under-
lying pathology by assessing history of presenting illness, 
medical, family or social history, exclude red flags and 
have credentialing to order and interpret stool and blood 
tests. Where dietitian assessment identifies concerning 
features not indicated on the general practitioner (GP) 
referral, patients are expedited for a gastroenterology 
consultant review.11 Many low risk gastroenterology 
patients seen in the DFGC can be primarily managed by 
the dietitian before transfer of care back to their GP with 
satisfactory resolution of symptoms. Under the tradi-
tional model, gastroenterologists performed these tasks 
with few patients receiving dietetic input due to resource 
limitations. Figure  1 compares DFGC and traditional 
model pathways, including the flow of patients.

Comprehensive evaluations of new MoC must 
consider the long-term impact on health services and 
patient journey, including overall health service usage. 
Protracted wait-times for medical specialist care, dissat-
isfaction with health outcomes or decline in health 
condition after discharge from care may result in high 
resource utilisation and overall negative impact on 
patient physical and emotional well-being.16 Patient 
wait-times for the DFGC are lower than the traditional 
model, allowing earlier assessment and implementa-
tion of management strategies. However, it is unknown 
whether re-referral rates and number of gastroenter-
ology and non-gastroenterology specialist appointments 
differ between patients seen in the DFGC and traditional 
MoC. Providing these objective measures of perfor-
mance for new MoC is critical to ensure that patient 
care is timely and effective, safe and appropriate while 
supporting sustainability of healthcare systems.

The primary aim of this study was to determine the 
re-referral rates to gastroenterology specialist outpa-
tient services or presentations to emergency depart-
ments with similar complaints for patients who had 
been managed and discharged from the DFGC when 
compared with similar patients managed in the tradi-
tional, gastroenterologist-first MoC. The second aim 
was to examine the overall healthcare resource usage 
of patients managed in each model by determining 
patient activity within gastroenterology and other 
public specialist medical services.

Methods
Study design
This was a single-centre retrospective comparison 
audit in a tertiary gastroenterology service in Queens-
land, Australia.

Participants and setting
All patients discharged from the DFGC in the initial 
12 months of operation (22 June 2016–21 June 2017) 
were criteria matched with those seen under the 
previous traditional medical-first model from 22 June 
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Figure 1  Flow diagram comparing traditional gastroenterology medical pathway and DFGC pathways. This illustration also shows the flow of 
patients before (traditional model) and after implementation of the DFGC. DFGC, dietitian-first gastroenterology clinic.

2014 21 June 2016. Matching was based on the DFGC 
selection criteria described, including age, presenting 
condition, clinical categorisation and absence of 
concerning features.15

Data collection
Electronic medical records were reviewed to extract 
original referrals for included patients. New referrals 
to all state-wide public gastroenterology specialist 
services with electronic medical records were iden-
tified, as were gastroenterology related presenta-
tions to emergency departments within 24 months 
of discharge from either MoC. To be classified as a 
re-referral, new referrals outlined the same condition 
as the original or included a statement of re-referral 
to access gastroenterology specialist services. Data on 
re-referrals were extracted in duplicate by two clini-
cians with findings compared and any inconsistencies 
decided through discussion. Information on patient 
service usage including number of appointments 
within gastroenterology services and patient activity 
with other medical specialities up to 2 years postdis-
charge was captured. The referral date, discharge 
date, reason for referral, triage category, patient 
wait-time (referral to first appointment), treatment-
time (first appointment to discharge) and length of 
episode of care (referral to discharge) associated with 
the first referral were recorded, along with demo-
graphic information including age, gender, smoking 
status and presence of other comorbidities including 
anxiety and depression.

Data analysis
Prior to analysis, a data entry accuracy check of 
10% against source data was conducted by a second 

investigator. Histograms were used to check data 
normality, and level of significance was set at p<0.05. 
Stata (V.15.1, Stata, College Station, Texas, USA) was 
used to examine differences in distributions of gender, 
referral reason and smoking status (Pearson’s χ² and 
Fisher’s exact tests), mean age, weight and body mass 
index (paired t-tests), median wait-times, treatment-
times and length of episode of care (Mann-Whitney U 
tests). Logistic regression analysis was undertaken to 
model re-referral with MoC as the variable of interest 
and considered the covariates noted above in univar-
iate analyses. Analyses were performed at 12, 18 and 
24 months after discharge from each MoC.

Results
A total of 122 patients were discharged from the 
DFGC in the study period. Fourteen (11.4%) patients 
had been expedited for gastroenterology review after 
concerning features were identified by the dietitian 
during initial assessment. In the traditional MoC, 
62 patients were seen and discharged in the 2 years 
preceding establishment of the DFGC (figure  1). 
Patients were similar in each MoC, with the only 
significant difference being a lower percentage of 
patients in DFGC having diarrhoea or constipation as 
referral reason (table 1). Patients were predominantly 
female with a substantial proportion reporting anxiety 
or depression.

Patients seen in the DFGC have significantly shorter 
wait-times (68.6 vs 272.9 days, p<0.001), treatment 
times (89.4 vs 259.9 days, p<0.001) and total episode 
of care lengths (177.5 days vs 532.5 days, p<0.001) 
compared with those in the traditional MoC. The 
average number of appointments required by patients 
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Table 1  Participant demographics for DFGC and traditional MoC, reported as means±SD (range) unless otherwise specified

DFGC
(n=122)

Traditional medical model
(n=62)

P value

Age, years 30.9±7.7 (18–49) 31.7±9.2 (18–50) 0.52
Women, n (%) 89 (73.0) 49 (79.0) 0.37
Men, n (%) 33 (27.0) 13 (21.0)
 � Smoking status  �   �
 � Current smokers, n (%) 31 (23.2) 17 (27.4) 0.97
 � Ex-smokers, n (%) 22 (18.0) 6 (9.7)
 � Non-smokers, n (%) 69 (56.6) 38 (61.3)
 � Missing data, n (%) 0 (0) 1 (1.6)
Weight, kg 79.0±21.4 (42–205) 81.3.0±21.7 (45–165) 0.5
BMI, kg/m2 27.4±7.0 (17–70) 29.3±7.3 (18–54) 0.12
 � Underweight,<18.5, n (%) 3 (2.5) 1 (1.6)
 � Healthy weight, 18.5–24.99, n (%) 47 (38.5) 9 (14.5)
 � Overweight 25–29.99, n (%) 38 (31.1) 21 (33.9)
 � Obese, >30, n (%) 33 (27.0) 16 (14.8)
 � Missing data n (%) 1 (0.8) 15 (13.9)
Referral reason based on GP letter,* n (%)  �   �
 � Abdominal pain 62 (50.8) 35 (56.5) 0.35
 � Altered bowel habit 8 (6.6) 2 (3.2) 0.53
 � Constipation 19 (15.6) 20 (32.3) 0.01
 � Diarrhoea 44 (36.1) 29 (46.8) 0.03
 � Dyspepsia/Heartburn/Reflux 21 (17.2) 5 (8.1) 0.13
 � Nausea 11 (9.0) 9 (14.5) 0.54
 � Bloating 31 (25.4) 15 (24.2) 0.71
Anxiety/Depression, n (%)  �   �
 � Nil reported/Nil diagnosis 64 (52.5) 42 (67.7) 0.12
 � Medically diagnosed 45 (36.9) 18 (29.0)
 � Self-reported 13 (10.7) 2 (3.2)

*Some patients had more than one presenting complaint; hence referral reasons total is greater than >100%.
BMI, body mass index; DFGC, dietitian-first gastroenterology clinic; MoC, model of care.

Table 2  Number of patients re-referred for similar complaints in the DFGC vs the traditional MoC, within 12, 18 and 24 months after 
discharge

Re-referral period
DFGC
(n=122)

Traditional model
(n=62)

OR
(DFGC/TM) 95% CI P value

Re-referrals at 12 months
n (%)

1 (0.82) 1 (1.61) 0.51 0.03 to 8.33 0.64

Re-referrals at 18 months
n (%)

3 (2.46) 4 (6.45) 0.37 0.07 to 1.68 0.20

Re-referrals at 24 months
n (%)

6 (4.91) 5 (8.06) 0.55 0.16 to 1.19 0.33

DFGC, dietitian-first gastroenterology clinic; MoC, model of care.

did not differ between the two MoC (DFGC 2.4±SD 
1.34, range 1–9 vs traditional model 2.4±SD 1.34, 
range 1–7; p=0.99). Health service usage was lower 
for patients seen in the DFGC, who were under the 
care of fewer additional medical specialities within our 
health service in comparison to those in the traditional 
MoC (1.37±SD 1.78, range 0–8 vs 2.1±SD 2.08, 
range 0–9; p=0.01).

Ten new gastroenterology referrals were received 
for patients previously managed in the DFGC within 

24 months of their discharge. Of these, six referrals 
were for the same conditions previously managed, 
with an average re-referral time of 533±SD 133 days 
(range 346–691). In the traditional MoC, there were 
nine new referrals with five deemed to be re-referrals. 
The average re-referral time was 496±SD 149 days 
(range 333–719). Representation rates for both MoC 
were low, with no statistically significant differences 
between these at either 12, 18 or 24 months post-
discharge (table  2). The reasons for re-referral were 
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similar in the DFGC and traditional MoC. Each had 
two patients re-referred for abdominal pain and one 
for recurrent diarrhoea. The DFGC had three patients 
re-referred for gastroesophageal reflux disease (GERD) 
or epigastric pain, while the traditional model had two 
such re-referrals.

At the time of audit, 9 of the 11 patients re-referred 
after care in either MoC had been reassessed by a 
gastroenterology consultant and had endoscopic or 
imaging investigations. The remainder failed to attend 
appointments and were discharged from the service. 
Of note, initial management strategies did not change 
after further assessment and investigations.

Discussion
In gastroenterology, models of care that use expanded 
scope of practice for non-medical practitioners show 
promise in providing high quality and safe care 
while reducing wait-time and waitlists for eligible 
patients.11 12 Comprehensive evaluations should also 
consider whether health improvements are sustained 
over a longer period. One method to assess this is 
examination of the rate of patient re-referral with 
similar complaints.17 The research presented here adds 
evidence for the long-term benefit of extended scope 
of practice roles in allied health on the patient journey 
and healthcare resources.

In this study, we found that re-referrals of patients 
discharged from the DFGC were very low, with less 
than 5% of patients re-referred with similar complaints 
within 24 months. This was lower although not statis-
tically different from the traditional model where 
the re-referral rate was approximately 8%. The main 
reason for re-referral was deterioration or unsatisfac-
tory further symptom improvement after discharge. 
Concerning features had not been overlooked in 
either MoC, with no missed or alternate diagnoses 
identified when records were reviewed. Management 
strategies recommended to re-presenting patients were 
not substantially different from guidance provided in 
initial assessments. These findings support the safety 
and effectiveness of dietitian-first gastroenterology 
MoC with re-referrals comparable to those in a tradi-
tional medical first MoC for selected patients.

Many patients meeting the criteria for the DFGC 
have functional gastrointestinal disorders (FGIDs). In 
patients unlikely to have life-threatening pathology, 
diagnostic tests do not reassure and can lead to 
further healthcare-seeking behaviour in search for an 
organic cause for symptoms.18 These patients have 
higher number of hospitalisations, surgical proce-
dures, primary care visits and prescriptions compared 
with patients without FGIDs.18 19 Many patients with 
FGIDs have regular visits to medical specialists for 
both gastrointestinal and non-gastrointestinal symp-
toms with repeat consultation often leading to greater 
number or overuse of investigations.18 Our findings 
were consistent with this, with some patients under the 

care of up to nine other medical specialities. However, 
it was notable that patients managed in the DFGC had 
significantly less referrals and appointments with other 
medical specialists compared with patients managed in 
the traditional MoC.

To develop strategies for effective patient manage-
ment, an understanding of the factors associated with 
high overall health service usage is required. These 
include healthcare factors (eg, suboptimal health and 
social care), patient-related factors (eg, social and 
family environment, treatment adherence) and disease-
related factors (eg, comorbidities, natural progression 
of medical conditions).20 Re-referrals for conditions 
managed previously may reflect on the effectiveness of 
patient management and has implications on cost effi-
ciency. High re-referral rates also have negative impacts 
on waitlists implying prolonged periods of continued 
unmet needs for patients. A significant proportion of 
patients seen under either MoC reported a medical 
or self-diagnosis of anxiety or depression. The FGIDs 
are a result of complex interactions between biolog-
ical, psychological and social factors and can only be 
treated satisfactorily when all these factors are consid-
ered and addressed. Formal psychological screening 
and management addressing psychological variables is 
therefore imperative as it impacts both health related 
quality of life and healthcare use and thus medical and 
societal cost.21

This study indicates that dietitians working in an 
expanded scope of practice with clinical guidance from 
a consultant gastroenterologist can provide an early 
and clear diagnosis in this selected cohort of patients. 
Explanations regarding the chronic and often recur-
rent nature of conditions, with management options 
focused on the reduction of bothersome symptoms and 
the prevention of dietary and other lifestyle triggers 
are of benefit to patients. It is important to provide 
patients with an early diagnosis using clear language 
along with associated management strategies to help 
reduce the amount of low yield testing and re-referrals 
to medical care with ongoing symptoms,22 and this has 
been a key focus for the DFGC MoC.

Interpretation of findings should consider study 
strengths, limitations and generalisability to other 
settings. The implementation of the DFGC in our 
service resulted in a change of practice; thus, MoC 
could not be compared concurrently and we cannot 
discount possible influence of outside confounders 
related to cohorts being derived from different periods 
of time. Retrospective studies may have significant 
biases related to selection of controls. We have miti-
gated this risk by including all patients seen in given 
time periods who met DFGC eligibility criteria. Our 
criteria matching provided cohorts with similar base-
line characteristics, suggesting this process provided a 
valid comparator. Retrospective studies often require 
larger samples sizes to detect rare outcomes which may 
have limited our ability to detect significant difference 
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in re-referral rates between MoC. New referrals to all 
public gastroenterology services with integrated elec-
tronic medical records state-wide were included, as 
were emergency department presentations for similar 
complaints to the patient’s original referral. However, 
information from health services without electronic 
medical records, and from private providers could not 
be accessed. Integration of health records across public 
health services, primary care and the private sector 
may allow this to be addressed in future studies.

This model, where eligible patients are screened and 
redirected by the consultant gastroenterologist from 
waitlists to the DFGC for management by a trained 
dietitian, has resulted in high patient satisfaction, posi-
tive short-term patient health outcomes and positive 
process related outcomes which allow gastroenterolo-
gists to see more complex and urgent cases.11 14 In this 
study, we have shown that improvements seen after 
management in the DFGC can be sustained over a long 
period of time, demonstrated by very low referral rates 
up to 24 months after discharge which were lower, 
although not statistically different, to traditional model 
re-presentation rates. Few studies have examined the 
cost benefits of extended scope of practice roles when 
compared with physician led MoC. Comprehensive 
short-term and long-term economic impacts must be 
examined to determine MoC sustainability and should 
consider cost benefits associated with low re-presenta-
tion rates, such as that seen for DFGC patients.

In summary, we found that in our service patients 
are not re-referred for similar conditions within 
2 years when managed in either the DFGC or tradi-
tional medical model (95% and 92%, respectively). We 
have also described public health system service usage 
in this patient group which adds to the literature on 
how gastroenterology patients use health resources. 
These findings further support the safety, quality and 
effectiveness of a DFGC model as a strategy to manage 
specialist gastroenterology service demands and 
support continued discussion regarding incorporation 
of extended scope of practice roles within gastroenter-
ology and other specialties to help improve the patient 
experience by providing better access and timely care 
for eligible patients.

Twitter Russell Canavan @CanavanRussell
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