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New model of integrated care for
uncontrolled type 2 diabetes in a
retrospective, underserved adult
population in the USA: a study protocol
for an effectiveness and cost-
effectiveness analysis

Rita Bosetti

ABSTRACT

Introduction Type 2 diabetes prevalence is increasing
in the USA, especially in underserved populations. Patient
outcomes can be improved by providing access to
specialty care within Federally Qualified Health Centers,
possibly improving the cost-effectiveness of diabetes
care.

Methods and analysis A new model of diabetes care
based on multidisciplinary teams of clinical fellows,
supported by an endocrinologist for underserved adult
populations, is presented. The study uses a retrospective,
non-randomised cohort of patients with diabetes who
visited the community clinic between 1 January 2012
and 31 December 2018. A quasi-experimental method to
analyse the causal evidence of the effect of the new model
is presented. Discontinuity regression is used to compare
two interventions, the intervention by a Clinical Fellow
Endocrinology Programme and usual care by a primary
care physician. Patients are referred to the Clinical Fellow
Endocrinology Programme in case of uncontrolled diabetes
(glycated haemoglobin (HbA1c)>9%). The regression
discontinuity design allows the construction of a treatment
group for patients with an HbA1c equal or above the
threshold in comparison with a control group for patients
with an HbA1c below the threshold. The patient outcomes
and cost-effectiveness of the new model are analysed.
Regression models will be used to assess the differences
between treatment and control groups.

Ethics and dissemination Quantitative patient data

are received by the study team in a de-identified format
for analysis via an institutional review board-approved
protocol. The quantitative study has been approved by
the Houston Methodist Research Institute Institutional
Review Board, Houston, Texas, USA. Anticipated results
will not only provide evidence about the impact of patient
outcomes in underserved diabetic populations, but also
give an idea of the cost-effectiveness of the new model
and whether or not cost savings can be attained for
patients, third-party payers and society. The results will
help set up evidence-based policy guidelines in diabetes
care. Results will be disseminated through papers,
conferences and public health/policy fora.

' Laila Tabatabai,? George Naufal," Rosbel Brito, Bita Kash'?®

Strengths and limitations of this study

» This analysis addresses the short-term and long-
term cost-effectiveness of a new model of diabetes
care, which is critical to inform the care pathway of
underprivileged diabetes patients.

» The cost analysis accounts for multiple stakehold-
ers (patients, third-party payers and society) and a
wide range of direct and indirect sources of cost and
benefit.

» Cost analyses of innovative programmes make it
possible to establish more general evidence-based
policy guidelines for broader implementation and
impact.

» Allocation in the original referral programme was
non-randomised, and thus, retrospective compari-
son between patient groups cannot wholly exclude
selection bias.

INTRODUCTION

Type 2 diabetes mellitus (T2DM), a systemic
disease characterised by hyperglycaemic
caused by impaired glucose tolerance,
impaired fasting glucose or both,' is the most
common chronic disease affecting more
than 30 million adults in the USA.? Although
increasing age, shifting ethnic demographics
and arising number of obese individuals cause
an increase in the incidence of diabetes,3
the highest prevalence of the disease can be
found among the uninsured.”” The manage-
ment of T2DM is burdensome and may cause
one or more long-term microvascular and
macrovascular complications, such as cardio-
vascular disease,g_15 ischaemic stroke,8 913 eye
disorders and blindness,89 115 f50t ulcers and
amputations,® * '* ' neuropathy® * ' * and
chronickidney disease.””*!” Besides emotion-
ally and physically overwhelming patients,

BM)

Bosetti R, et al. BMJ Open 2020;10:2038084. doi:10.1136/bmjopen-2020-038084 1


http://bmjopen.bmj.com/
http://orcid.org/0000-0002-0398-2834
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2020-038084&domain=pdf&date_stamp=2020-07-23

diabetes has large impacts on society. This is reflected
in the US burden for diabetes, which was estimated
at US$327billion in 2017."® Costs increased by more
than 25% over a period of 5 years—since the previous
estimate was set at US$245 billion in 2012.'° Costs as a
consequence of diabetes also include increased absen-
teeism (US$3.3billion), reduced productivity at work
(US$26.9billion) for the population at work, reduced
productivity for those not in the labour workforce
(US$2.3billion), inability to work as a result of disease-
related disability (US$37.5billion) and lost productive
capacity from premature mortality (US$19.9billion).
These are the indirect diabetesrelated costs and are
included in the US burden for diabetes.'® For individual
patients, diabetes has a significant financial impact. In
general, patients with diabetes incur average medical
expenditures of US$16 752 per year—US$9601 attributed
to diabetes.'® On average, medical expenditures of people
with diabetes are approximately 2.3 times higher than
for those without diabetes.'® The largest components of
the medical bill of diabetes patients are the following:
hospital inpatient care (30%), prescription medications
to treat hyperglycaemic and its long-term complications
(30%), antidiabetic agents and diabetes supplies (15%),
and physician office visits (13%)."°

In the USA, medically underserved individuals—persons
with poor or no health insurance—have limited access to
specialty care and prescription drugs, increasing the risk
of diabetes and long-term complications in these popu-
lations."” According to the Centers for Disease Control
and Prevention and the National Center for Health Statis-
tics, the number of Medicaid-eligible individuals sharply
increased in 2013-2014.'® In 2016, however, there was a
new drop-in person coverage by government health insur-
ance, particularly among the Hispanic community.'®

With appropriate support from community health
centres, medically underserved individuals can receive
care, nutrition counselling, low-cost medications and
patient support.'” In the USA, different diabetes self-
management programmes have been set up for under-
served populations, demonstrating improvements in
glycated haemoglobin (HbAlc), cholesterol, blood pres-
sure, body mass index (BMI) and health-related quality
of life.”* Programmes involving diabetes management
through community health workers, telephone-based
diabetes management, diabetes self-management, team-
based care management and quality improvement collab-
oratives were offered and studied in underserved US
populations.**** However, no programme in the USA has
assessed diabetes interventions conducted by specialty
care in underserved populations, which could take on a
much greater role in diabetes management to help meet
the current demands and needs in medically underserved
populations. Moreover, the real cost of diabetes manage-
ment interventions for underserved populations in the
USA has never fully been assessed.

The specific objective of this study is to assess the patient
outcomes and the cost-effectiveness of a new integrated

model of care for medically underserved populations.
Although different patient outcomes are assessed, the
primary outcome is HbAlc. Secondary outcomes include:
blood pressure, cholesterol, BMI as well as the cost-
effectiveness of the intervention.

METHODS AND ANALYSIS

Study design

We report our study design according to the methods

section of the Strengthening the Reporting of Obser-

vational Studies in Epidemiology statement for cohort
studies.” The retrospective study is based on patient
records from a non-randomised cohort linked to the
diagnosis of T2DM with either referral or non-referral
to a specialty programme, the Clinical Fellow Endocri-
nology Programme, which started in 2014. To define the
treatment and control groups, a regression discontinuity
approach is used. Patients with an HbAlc value of at least
the threshold 0of 9% (or 75 mmol/mol) have been systemat-
ically recommended to the Clinical Fellow Endocrinology

Programme. Consequently, the regression discontinuity

approach makes it possible to create a treatment group

(patients with an HbAlc equal and above threshold) and

compare it with a control group (patients with an HbAlc

below threshold). Such panel data allow us to control for
unobservable factors that do not change over time, but
change per patient (patient-specific factors).

The research questions include:

1. Does an Endocrinology Programme for patients at a
community clinic improve health outcomes in patients
with diabetes compared with usual care?

2. Does an Endocrinology Programme for patients at a
community clinic improve economic outcomes in pa-
tients with diabetes compared with usual care? Does it
improve economic outcomes for society?

3. What is the reciprocal cost-effectiveness ratio of the
Endocrinology Programme compared with usual care?
How much change (improvement) in health outcomes
is achieved per US$1000 spent?

Study setting

The study is conducted within a Federally Qualified
Health Center setting. Both the intervention (Clin-
ical Fellow Endocrinology Programme) and usual care
(primary care physician (PCP)) were administered to
patients at a community clinic in the Montrose district,
Houston, Texas, USA. The community clinic in Montrose
is a 40000 square foot, state-of-the-art clinic, serving
primarily underserved individuals. The clinic offers high-
quality care for individuals with a low income, addressing
their unmet medical needs. Patients at the clinic are 80%
Hispanic, 10% African American and 10% Caucasian and
Asian. More than 97% of patients are poorly insured or
non-insured.

Participants
Patients with uncontrolled T2DM (HbA1c=9%) were
eligible to be referred to the Clinical Fellow Endocrinology
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Programme. Patients with an HbAlc <9% were treated by
the PCP at the community clinic. Once referred to the clin-
ical fellow because initial HbAlc is uncontrolled, patients
remain under treatment of the clinical fellow even in case
their HbAlc improves and diabetes becomes controlled.
Only uninsured individuals could be referred to the
Clinical Fellow Endocrinology Programme. The partici-
pants of this analysis are identified retrospectively from
the community clinic. Patients with diabetes who visited
the community clinic from 2012 to 2018 are considered
in the study. Before the Clinical Fellow Endocrinology
Programme started in 2014, patients with uncontrolled
diabetes were seen by PCPs. De-identified data of these
patients will be provided by the data management team
of the community clinic. After receiving the data, analyses
will start.

Inclusion and exclusion criteria

The Clinical Fellow Endocrinology Programme started in
2014, but in our study, we include all adult patients (=18
years of age), who visited the community clinic between
1 January 2012 and 31 December 2018, diagnosed with
diabetes (HbAlc>6% or 42mmol/mol) or uncontrolled
diabetes (HbA1¢29%) and the requirement of no health
insurance. This allows us to assess the effectiveness of pre
and post programme. Exclusion criteria included patients
younger than 18 years of age, patients who had some
form of insurance (eg, Medicaid, Medicare or private
insurance), patients diagnosed with type 1 or gestational
diabetes. Also pregnant patients are excluded from the
analyses.

All included patients were treated by a clinical endo-
crinology fellow or a PCP, depending on the severity
of diabetes. Patients with uncontrolled diabetes
(HbA1c29%) were referred to the Clinical Fellow Endo-
crinology Programme at the community clinic. Patients
with controlled diabetes (HbA1c<9%) were treated by a
PCP.

Contexts of the referral process and Clinical Fellow Endocrinology
Programme

Stafflocated at the community clinic determined patients’
eligibility through patient forms. The patients’ basic
demographic data were also collected at the first appoint-
ment at the community clinic. Simple walk-ins were not
permitted. After receiving confirmation of their eligi-
bility, patients were assigned a Medical Record Number.
Eligible patients were seen by a nurse practitioner or
physician for the first basic screening and referred to
a PCP at the community clinic for a next medical visit.
All eligible patients were seen by a PCP, whereas those
diagnosed with uncontrolled diabetes (HbA1c=9%)
were systematically referred to a fellow of the Clinical
Fellow Endocrinology Programme for further care. After
referral, the patients meet with the nurse, who collected
some additional health indicators from them and sched-
uled an initial appointment with the clinical fellow. On
that appointment, follow-up appointments are also

scheduled. Based on the severity of the patients’ diabetes,
follow-up was scheduled at least every 3 months.

Intervention

Patients in the intervention arm were treated by a multi-
disciplinary endocrinology team at the community clinic
and consisted of nurses, PCPs, clinical endocrinology
fellows and a supervising endocrinologist. Clinical fellows
are MDs who have completed an internal medicine resi-
dency and are pursuing further postgraduate training in
endocrinology. They are doing their training at a teaching
hospital and work at the community clinic once a week
under the supervision of the endocrinologist. The patient,
once referred, receives counselling and support, as well
as a review of medications, patient’s history of diabetes,
depression screening, blood and urine testing, and nutri-
tional counselling. The clinical fellow helps the patient
address issues associated with diabetes, such as glycaemic
control, blood pressure, cholesterol, the patient’s lifestyle
and the management of diabetes complications. The clin-
ical fellow discusses everything with the supervising endo-
crinologist before finalising with the patient. Depending
on the severity of diabetes, follow-up is advised at least
every 3 months.

Usual care

Usual care is provided at the community clinic to patients
without insurance and without uncontrolled diabetes
(HbA1c<9%). Patients in the usual care group were
treated by their PCP, after a first medical screening visit.
Also, patients in the usual care arm were given counsel-
ling and support by the team of the community clinic.
Furthermore, the team reviewed the patients’ medica-
tions, patient’s history of diabetes, depression screening,
blood and urine testing, and nutritional counselling.
Follow-up is advised for these patients once every 3
months.

Quantitative study data

The collection of quantitative data will include: (1)
patient demographics received from the data manage-
ment team of the community clinic; and (2) clinical
data also received directly from the community clinic.
Both demographic and clinical data will be received in
a de-identified format. These data are received for all
diabetes patients who visited the community clinic in the
7-year period under study.

Patient demographics

De-identified patient demographics include the following:
patient ID, age, gender at birth, current gender race,
ethnicity, education level, income level, marital status,
employment status and insurance status.

Clinical indicators

The primary clinical outcome measure is glycaemic
control, measured by the mean change in HbAlc.
Secondary clinical endpoints included in the study are:
BMI, weight, blood pressure, heart rate, total cholesterol,
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low-density lipoprotein, high-density lipoprotein, total
triglycerides, urine microalbumin, glucose levels, blood
urea nitrogen (BUN), creatinine levels and glomerular
filtration rate. Clinical data are received directly from the
data management team of the community clinic. Informa-
tion on patients’ diabetes complications will be received
as well. If applicable, we will also receive information on
medications, health services use and date of each visit.

Economic indicators

In this study, we will use a comprehensive cost model, an
innovative way of calculating costs in healthcare. Including
all costs is crucial to avoid suboptimal policy recommen-
dations. As indirect costs can have major impacts on total
costs, direct and indirect costs of both interventions are
considered, regardless of who bears them. This method-
ology is also recommended by the Second Panel on Cost-
Effectivenessin Health and Medicine.” Directand indirect
costs for each patient will be calculated from the societal
perspective. The direct costs of diabetes care include: (1)
drug costs (cost of study drug, costs to treat long-term
microvascular and macrovascular complications, costs of
drugs to treat therapy-related adverse events and costs for
materials to administer drugs); (2) administration costs
(inpatient costs and outpatient costs); (3) monitoring
costs (costs for diagnosis and cost for follow-up); (4)
costs for medical care (costs for medical visits, costs for
emergency room visits and costs for specialty care visits);
(5) expected costs for drug administration at home by
a nurse; (6) costs for additional therapies; and (7) the
expected costs for aftercare (rehabilitation, palliative
care and psychological assistance). Costs are expected
costs when they are based on an estimated number of
patients using a specific medical service. Direct medical
costs data will be collected and acquired in collabora-
tion with the community clinic. Other direct costs will
be collected from a Texas State database—The Texas
Inpatient Public Use Data File.”” This database contains
data on discharges from Texas hospitals. In addition, the
following indirect costs of diabetes care will be included:
(1) productivity losses (including lost income for patients
and expected lost income of unpaid caretakers); (2)
expected costs for paid caretakers; and (3) transportation
costs (including travel costs and parking expenses). Work
productivity losses will be estimated by estimating lost
workdays and using US census level estimates for wages
(along with employment identification from the data
from the community clinic) to estimate lost earnings.
The economic analysis will comprise a cost-effectiveness
analysis. Table 1 gives an overview of the comprehensive
cost model for diabetes care interventions. Costs will be
measured over the period of the study as well as over the
long-term. To estimate the lifetime cost-effectiveness,
simulation modelling will be used to project lifetime
incremental health effects and costs based on changes
in HbAlc, using the Archimedes model. This clinically
detailed and validated model simulates the effects of
interventions by generating lifetime forecasts in health

outcomes and costs. The model encompasses human
physiology, disease progression and healthcare delivery.
Comparisons are made with a hypothetical group of
patients with similar demographics as the sample popu-
lation. We will evaluate the independent effect of the
following diabetes complications: cardiovascular disease,
stroke, eye disease, blindness, hypoglycaemic, nephrop-
athy, neuropathy, foot ulcer, amputation, ketoacidosis
and mortality. To estimate the lifetime cost-effectiveness
of the Clinical Fellow Endocrinology Programme, we will
create a simulated population based on real population
data from the National Health and Nutrition Survey,”
which is representative for the general US population.
The number of subjects included in each arm of the simu-
lation will depend on the sensitivity of the analysis to the
number of simulated individuals. Both costs and health
outcomes will be discounted at 3% annually. Only costs
that differ between the treatment and control arm will be
included in the analysis.

Sample size

The number of adult patients seen at the community
clinic is around 25000 per year. Over the study period
2012-2018, the clinic saw 175000 patients for all condi-
tions. Assuming the fact that individuals of ethnic minori-
ties and low socioeconomic status are disproportionately
affected by diabetes—such as the patients of the commu-
nity clinic—we assume that around 14% of patients have
a diagnosis of diabetes.” * Therefore, our sample size
will be estimated at (175 000 * 0.14) or 24500 patients in
the period 2012-2018. Of these patients, we expect that
approximately 10% will have at least one follow-up visit,
thus around 2450 patients are included in the study. For
this sample of 2450 patients, from the community clin-
ic’s internal database, we can assume that approximately
50% of patients will be excluded because they will have
some form of insurance (Medicaid, Medicare, other
public insurance or private insurance). Furthermore, a
small percentage (approximately 10%) of patients will
be excluded because they are pregnant at the moment
of diagnosis. We estimate our final sample size will be
around 1100 patients.

Statistical analysis plan

The selection into the Clinical Fellow Endocrinology
Programme is not random, but determined by the PCP
who will, on assessment (if HbAlc 29%), decide whether
to recommend the patient to the clinical fellow or not. We
exploit a sharp discontinuity around the levels of HbAlc
at the community clinic. The community clinic PCP
diverts patients with diabetes to the Clinical Fellow Endo-
crinology Programme if their HbAlc level is at least 9%.
This discontinuity allows us to identify a control group
to key out the causal effect of the Clinical Fellow Endo-
crinology Programme. The control group will be formed
of patients with diabetes with levels of HbAlc below
the 9% threshold, with an implicit assumption that the
threshold is arbitrary and hence as good as random. The

4

Bosetti R, et al. BMJ Open 2020;10:2038084. doi:10.1136/bmjopen-2020-038084



Table 1 Comprehensive cost model for diabetes care interventions

Direct costs

Diagnosis and treatment
1. Drug costs

2. Administration costs

3. Monitoring costs

4. Additional visits

5. Expected home care costs
6. Additional therapies

7. Expected after care costs

Study drug: diabetes treatment

Drugs to treat long-term macrovascular and microvascular complications
Drugs to treat therapy-related adverse events
Materials to administer drugs

Inpatient costs

Outpatient costs (day hospitalisations)

Diagnosis

Follow-up

Materials and equipment for diagnostic and follow-up tests
Medical visits

Emergency room visits

Specialty care visits

Expected drug administration at home by a nurse
Myocardial infarction

Stroke

Heart failure and heart disease

Foot ulcers and amputations

Eye disorders and blindness

Renal disease and renal failure

Ketoacidosis

Pancreatitis

Psychological assistance

Rehabilitation
Palliative care

Indirect costs
1. Productivity losses

Income loss for the patient

Expected income loss for unpaid caregivers

2. Expected costs for paid caregivers
3. Transportation costs

Paid income to external caregivers (based on average hourly wage)
Travel expenses per kilometre/mile

Parking expenses

identifying presumption is that all factors explaining the
outcomes of patients with diabetes should vary smoothly
around the HbAlc threshold and patient or staff manip-
ulation cannot occur. Such a setting is ideal for a regres-
sion discontinuity design. We test for this identification
strategy by examining whether observable patient char-
acteristics do not vary discontinuously across the HbAlc
threshold. We plan to use the same approach to identify
the effects on different patient populations to examine
whether the Clinical Fellow Endocrinology Programme’s
impact is heterogeneous across different populations. We
identify gender, age groups and race.

The cut-off HbAlc will be at 9%. The predictor variable
in our research is a dummy 1 if a patient has seen a fellow
from the Clinical Fellow Endocrinology Programme and
0 otherwise. Control variables include demographics of

the patient, comorbidities and fellow characteristics (age,
gender at birth, race, ethnicity, education level, income
level, marital status, employment status, family size,
homelessness status, insurance status, smoking status,
alcohol use, primary language, depression, hypertension,
retinopathy, neuropathy, nephropathy, cardiovascular
disease, cerebrovascular disease, peripheral vascular
disease, hyperlipidaemia and end-stage renal disease).
Furthermore, the variables HIV, lesbian—gay-bisexual—
transgender and history of sex reassignment surgery are
identified as possible confounders in the data set. These
unobservable variables could distort the association
between the independent and dependent variables. To
control for possible confounding effects in the sample
population, we will perform subpopulation analyses. We
are not sure about how many patients will have an HbAlc
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of 9%, counting those at 9% to be part of the treatment
group. Part of the sensitivity analysis and robustness
checks, we plan to exclude these from the treatment and
running the same analysis. We will use the mean square
error optimal bandwidth as the functional form and we
will also check for sensitivity around bandwidths choice.

We will work with the community clinic to identify
whether missing data come from non-random patterns
or whether they are completely random (due to, eg, data
system issues). If the reasons are random, then we will
proceed with only available data in the analysis. If the
missing pattern is non-random, then we will either iden-
tify groups in which data are more complete or investigate
data imputation techniques. We will identify outliers and
run both outlier-included and outlier-excluded analyses.

The demographic and clinical characteristics of partic-
ipants at baseline will be compared between intervention
and control groups. We will analyse the primary clinical
outcome variable, HbAlc, by using linear regression.
Linear or logistic regression will be used to assess the
continuous and binary secondary outcome variables,
respectively. Analyses will be performed on an intention-
to-treat basis. Statistical significance is reached when
p<0.05. As we will report according to the Consolidated
Health Economic Evaluation Reporting Standards guide-
lines,*" it is important to note that the data we will receive
from the community clinic comprise patients who were
diagnosed with T2DM from 2012 to 2018. The data
include multiple observations per patient; each obser-
vation represents a visit to the community clinic. Data
cleaning and management will be performed to create a
longitudinal data set of patients with visits to the commu-
nity clinic.

Patient and public involvement

As the quantitative aims rely on de-identified retrospec-
tive data and no direct contact with patients (depending
in part on the undisturbed flow of clinic operations to
form the natural comparison groups), patients and public
are not involved directly in this study. As a research team,
we will receive a de-identified data set directly from the
data management team of the community clinic. After
study termination, study results will be shared with the
community clinic, who will communicate the results with
the patients.

DISCUSSION

A protocol for the study design and methods to evaluate
a new model of uncontrolled T2DM care in underserved
US adult populations is presented. The protocol examines
a collaboration between a community clinic and a highly
specialised Clinical Fellow Endocrinology Programme
through a teaching hospital. The programme is hypoth-
esised to facilitate the access of specialty care to under-
served populations, improving the quality and safety of
healthcare for these patients with uncontrolled T2DM.
This is the first study in the USA comparing the usual care

(treatment by a PCP) with an intervention giving under-
served patients with uncontrolled diabetes (HbA1c¢=9%)
access to specialty care. Other advantages, such as cost
savings, on the longer term could also be attained by
avoiding costly diabetes complications in underserved
populations.

While the fundamental goal of healthcare is to improve
health in general, the results of this study could lead to
new guidelines leading to improved health for medically
underserved populations, who have otherwise limited
access to specialty care. This study will not only provide
empirical evidence about the impact of health outcomes
on medically underserved diabetic populations in the
USA, butwill also give a broader idea of the short-term and
long-term cost-effectiveness of the new model of care and
whether cost savings can be attained. The results will help
to establish evidence-based policy guidelines in diabetes
care. If cost-effective, then the new model of care could
improve patient outcomes in many underserved patients
nationwide while having positive effects on society.

The study has some limitations that are important to
mention. As the study is a non-randomised study, selec-
tion bias cannot be excluded. As only patients with
uncontrolled T2DM (HbA1c¢>9%) are referred to the
Clinical Fellow Endocrinology Programme, a disconti-
nuity regression design was used to limit selection bias.
Although we will control for confounding by using
the discontinuity regression design, patients may have
been allowed into the Clinical Fellow Endocrinology
Programme without having the necessary requirements.
Therefore, confounding by selection bias cannot be
excluded due to unobservable factors. There may also
be some patient issues around the follow-up. Medically
underserved individuals tend not to return for follow-up
visits and so dropout may be high. Drop outs after recruit-
ments are a problem as they affect the generalisability of
the conclusions of the study, affecting the internal validity.
Literature suggests that attrition rates within 20% are
acceptable in diabetes management interventions*; our
recently conducted literature search suggests that in self-
management diabetes interventions for underserved US
populations, almost all studies have attrition rates equal
to or smaller than 20%. Therefore, we expect that our
data set will also have this characteristic. Furthermore,
it would be important to account for differential loss-to-
follow-up as this could influence the study results. As this
is a retrospective study, we cannot control for differen-
tial loss-to-follow-up. However, we can minimise its effects
through propensity score matching. The propensity score
will weight and match the population on control and
intervention groups. This means that patients in the PCP
setting will be given larger weights compared with the
clinical fellow settings (given less weight in the matched
data). Consequently, we will run our models on matched
data. In our study, we will match on a 1:2 ratio, meaning
one intervention patient for every two control patients.
We will run generalised linear or logistic regression on
matched data. Additionally, cost data may be difficult to

6

Bosetti R, et al. BMJ Open 2020;10:2038084. doi:10.1136/bmjopen-2020-038084



obtain, as usually claims or prices paid by patients are
registered. Nevertheless, every effort to obtain the cost
of drugs and services will be made. If necessary, we will
combine the information of national databases to the
information of our study.

Finally, a future direction for the study is to collect
patient-reported and employee-reported outcomes
collected through the use of questionnaires to supple-
ment the retrospectively available data. Data will be
collected at baseline and at a 12-month follow-up,
pending additional institutional review board (IRB)
approval. Patients and fellows will be randomly
selected to take part in the qualitative data collection
portion. The objective will be to attain an overview of
their experiences with the Clinical Fellow Endocri-
nology Programme. As for patients we want to know if
the quality of life improved after having access to the
programme, the Short Form 36 (SF-36) will be distrib-
uted to 200 patients in the intervention group (balanced
for age, sex and HbAlc) through the community clin-
ic’s nurse. With the SF-6D, we will be able to uniquely
classify each patient who completes the SF-36. Written
consent forms will be distributed to participants prior
to the data collection. Consent forms will highlight the
voluntary nature and anonymity of the participation.

Ethics and dissemination

The quantitative study has been approved by the Houston
Methodist Research Institute Institutional Review Board
(Pro00020540), Houston, Texas, USA. We will receive
the demographic and clinical patient data directly from
the data management team of the community clinic in
a de-identified format, and so consent for analysis of
de-identified data was determined unnecessary.

Next to the publication of results in peerreviewed
scientific journals, expected to occur after the research
has been completed, we plan to present the results of this
work also at international conferences. After publication
or presentation at conferences, the study findings will
be freely shared on health policy fora with the objective
to improve healthcare quality in medically underserved
populations in the USA.
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