
Quality Improvement at thepatientclinic.ca 

The multi-faceted approach to diabetes care has been shown to be highly effective in 
reducing the mortality and morbidity in type 2 diabetes. From the STENO-21 study, an 
intensive, multi-factorial intervention reduced the absolute risk of death from any cause 
by 20% among patients with type 2 diabetes and microalbuminuria who received 
intensive therapy over the course of 13.3 years (7.8 years of multifactorial intervention 
and an additional 5.5 years of follow-up) compared with those who received conventional 
therapy. The absolute risk of death from cardiovascular causes was reduced by 13% 
among those receiving intensive therapy. Intensive intervention to address multiple risk 
factors was also associated with lower rates of nephropathy (by 56%) and retinopathy (by 
55%) over 13 years relative to conventional therapy. 

Multiple risk factor reduction is the standard for diabetes care today. Delivering the care 
for addressing these risk factors remains a large challenge given the resource-intensive 
requirements. We have identified the following modifiable risk factors and markers or 
diabetes care to improve the current care provided at Vancouver Coastal Health using the 
novel electronic health record system (EHR), thepatientclinic.ca.

Within thepatientclinic.ca, information from a patient’s history, physical examination, 
and investigations are entered with respect to the established markers of diabetes care:
Weight/Body mass index 
Glucose control (Hemoglobin A1c)
Blood Pressure
Serum lipids (LDL-c)
Smoking status
Ophthalmologic care

Furthermore, this EHR is able to flag the above markers within an individual's her that do 
not meet defined targets (by default those recommended by the Canadian Diabetes 
Association).. There is increasing evidence showing that informatics-supported care, 
using algorithms based on current practice guidelines, improves health outcomes2,3,4. This 
document outlines quality improvement measures that may be employed by the EHR in 
order to improve mortality and morbidity within the diabetic population in British 
Columbia.

Weight and Body Mass Index

There is extensive literature to suggest modest weight reductions lead to improved 
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mortality and morbidity outcomes in pre-diabetics5,6 and diabetics(ref 7?). Intentional 
weight loss seems to have a positive effect for diabetes outcomes in the long term, 
particularly if maintained. This long-term commitment seems to be more successful if 
multifaceted interventions are used that combine diet, physical activity, and behavioral 
therapy. The current evidence is that lifestyle interventions are more effective than 
pharmaceutical interventions in preventing T2DM for some individuals. However, the 
evidence is mainly for those individuals who are already obese.

Interestingly, certain other behaviors have been associated with a lower BMI, including 
regular self-weighing and breakfast consumption7. Because there are such complex 
interactions between an individual’s psyche, their environment, and their available 
resources to follow through with weight loss regimens, it makes sense to have a broad 
range of options for weight loss offered to an individual, and to work on their individual 
preferences for establishing a plan they can live with. 

When the clinicians at thepatientclinic.ca assess the patient, their BMI is calculated 
automatically from the height and weight measured at the initial visit. If the BMI is 
elevated, the physician will then have to address the problem with a three-step approach:

1. Assess diet
2. Assess physical activity
3. Develop concrete action plan and goals for lifestyle change

Aim: 
Currently ___% of patients have a BMI over 25. Using the diet and physical activity 
interventions, we hope to reduce each overweight/obese patient’s BMI by 5% over one 
year.

Diet

Diet is a cornerstone in diabetes management that can produce absolute reductions in A1c 
of 1.0-2.0%.  However, diet can be difficult to assess due to a patient’s recall bias. In 
order to gauge a patient’s dietary habits, the clinician needs to determine whether a 
patient has sound nutritional knowledge and is actually using that knowledge in their 
dietary habits. As the CDA guidelines state, “Nutrition therapy should be based on 
individual needs, be regularly evaluated and reinforced in an intensive manner and be 
part of self-management programs.” An EHR can aid the clinician by both identifying 
which areas the patient is lacking knowledge, and provide an area where the patient can 
record their food consumption for the assessment team.

Intervention:
The patient will be given an electronic questionnaire at registration to assess their 
baseline nutrition in the form of a 24 hour food recall, which the patient may also fill out 
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online prior to the visit. This questionnaire information will be directly implemented into 
the EHR. The questionnaire will also assess their basic nutrition knowledge (Appendix 
A) and was developed using instruments from the Sanford University Patient Education 
Research Center8.

The physician will then review the questionnaire with the patient and check the 
appropriate assessment tick box under the nutrition section for either:

o Not meeting nutritional goals
o Meeting nutritional goals

If the patient is not meeting nutritional goals, the doctor will gauge the patient’s 
motivation and what type of help they are seeking from the questionnaire, and then point 
the patient to appropriate treatment/resources (Also Appendix A). The patient will also be 
given an eating-well nutrition package, which will also be available on thepatientclinic.ca 
based on CDA patient handouts. The doctor will then develop an action plan and goal 
with the patient based on the patient’s preferences and record this in the nutrition goal 
section of the EHR. If the patient is incapable of making a realistic goal or does not know 
where to start, the patient will be referred to a dietitian and/or a diabetes case manager.

If the patient cannot read the package due to language barrier, the patient will then be 
assigned a diabetes case manager who will spend more time and go through the package 
with the patient and any supportive family members who can translate/VCH translator. If 
the patient is Chinese/Vietnamese/Spanish/Punjabi speaking, they will be referred to the 
language-specific diabetes program available through the local health authority.

The most consistently effective method of diet-based weight loss, regardless of 
macronutrient composition, is calorie restriction9. There is a lack of long term outcome 
data with regards to extreme macronutrient diets, however, it is clear that adherence to 
such diets is poor, even in the short term.  As evidenced by the multi-billion dollar diet 
industry, there is no one-fits-all diet plan. However, there are approaches and educational 
strategies to get people to understand and comply with calorie restriction. If the patient 
continues to struggle with meeting nutritional goals despite the above interventions, the 
patient will then be formally referred to one of the following plans based on the patient’s 
financial situation:

Healthiest Winner VCH Program
DASH www.thedashdiet.org
Weight Watchers www.weightwatchers.com
Jenny Craig www.jennycraig.com

Physical Activity

Physical activity counseling tends is an area neglected by internal medicine physicians 
because of lack of knowledge in patient counseling10. A systematic review and meta-
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analysis found that supervised programs involving aerobic or resistance physical activity 
improved glycemic control in adults with type 2 diabetes11. Using these principles, a 
patient’s physical activity background and capacity to perform physical activity will be 
assessed using a physical activity questionnaire that has been developed by Healthy 
Living BC. (See Appendix C). This questionnaire will then allow the EHR to match up 
whether the patient is meeting recommendations for physical activity as suggested in the 
CDA Practice Guidelines 2008. 

Intervention:
If the patient is meeting physical activity targets, the EHR automatically records this in 
the physical activity section. If the patient is not meeting physical activity targets, the 
physician will then identify whether where the patient is suited to a physical activity 
regimen. Under the physical activity section, there will be a fitness assessment checklist:

o autonomic neuropathy
o severe peripheral neuropathy
o preproliferative or proliferative retinopathy
o angina

If any of those conditions are present, the clinician will order a stress test or other 
appropriate investigation/referral before commencing physical activity.

If the patient is suitable for a physical activity plan, a physical activity action plan will be 
determined using the following algorithm based on the WalkBC program12:

1. Assess patient’s motivation to follow a physical activity regimen.
2.  If the patient is not motivated at all to change their habits, a formal referral to a 

recreation therapist/diabetes case manager will be made.
3. If a patient has some motivation to start a program, they will be given a 

pedometer with an aim of reaching 10000 steps/day. The EHR will allow the 
patient to upload their steps and track their progress. For patients that are less 
comfortable with technology, a phone system will allow the patient to call in with 
their results once a week. 

4. If the patient does not meet the goal within 6 weeks, a diabetes case manager will 
be identified and follow up with the patient to investigate why goals are not being 
met.

Follow Up:
The EHR will allow the patient to log his/her weight and calculate the BMI as frequently 
as the patient wishes. The recommendation will be that the patient track his/her own 
weight on a weekly basis. If there is no reduction in BMI after 6 months of lifestyle 
modification, the patient will be automatically identified by the EHR and a follow up 
appointment will be made to discuss the reasons for the lack of progress and to start 
pharmacological therapy for obesity at that time. 
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Outcome measures:
The patient’s dietary motivation and progress will be measured each visit using the 
nutrition assessment. Physical activity will be assessed using pedometer measurements, 
exercise times and where available VO2 max.  Weight and BMI will be measured at 
baseline and at one year’s time for each individual patient.  

Glucose Control
Aim:
A lower A1c has been shown to be associated with fewer diabetic microvascular 
complications (reference UKPDS, ACCORD etc – see attachment CONTROL paper in 
my email to you) and potentially for macrovascular complicatinos (reference CONTROL 
paper itself) . The current recommendation is to target a A1c of  less than 7.0. Currently 
_____% of Dr Elliott’s patients have a A1c above 7.0. We wish to reduce this number by 
50% over the course of one year.

In the EHR, the A1c is automatically categorized once the patient’s bloodwork is entered 
in the system.  This number will be graphed with the previous measures. The A1c will be 
flagged if it is above 7.0, and the EHR will give the clinicians a choice of options:

Lifestyle management
Medication
Other: Please specify _______________

The first treatment goal centers on lifestyle changes, as outlined above. If a patient’s 
initial consultation A1c >9.0, pharmacological therapy will be initiated (if not already) in 
addition to lifestyle changes. Should the patient not have any reduction in A1c over 3 
months of initiating lifestyle changes, pharmacological therapy will be suggested based 
on an algorithm from the CDA 2008 Practice Guidelines (see Figure 1). The physician 
will then record the choice of therapy in the EHR. 

To try and reduce clinical inertia, this Glucose Control section will require an action by 
the physician every time an A1c is uploaded to the system by the laboratory.

Outcome measures:
A1c will be measured at baseline and 1 year from baseline. 
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Blood Pressure 

Currently __ % of patients in Dr. Elliott’s practice are not meeting the recommended 
systolic blood pressure target of 130 mmHg (level C evidence) and a diastolic blood 
pressure target of 80 mmHg (level B evidence). Using a hypertension flow sheet 
embedded in the EHR, we hope to reduce this number to 25% over the course of 1 year.

At present, patients have their blood pressure measured at each visit. 

Blood pressure targets according to the Canadian Diabetes Association and the 
Hypertension Society of Canada have been set at 130/80mmHg. 

Intervention:

In the EHR employed by Dr. Elliott, the blood pressure measurement is recorded with 
each visit. This number will be graphed with the previous measures. If the mean systolic 
blood pressure over the last 3 visits is over 130 mmHg or if the diastolic blood pressure is 
over 80mmHg, the EHR will prompt the clinician to take action by either:

Lifestyle management
Medication
Other: Please specify _______________

Lifestyle Changes

For the lifestyle component, patients will be given information on how to achieve the 
CDA guidelines on physical activity and nutrition.

Medications

As recommended by the CDA guidelines, the following algorithm will be implemented 
with a set of drop down menus showing recommended medication options. There will be 
a blank option that the clinician may alter should the options not reflect his or her 
medication of choice in that setting.

For persons with diabetes and normal urinary albumin excretion without chronic kidney 
disease, with BP >130/80mmHg despite lifestyle intervention, any of the following 
medications is recommended with special consideration to the ACE inhibitors (ACEi) 
and angiotensin receptor blockers (ARB), given their additional renal benefits:

o ACEi 

o ARB

o Dihydropyridine calcium channel blocker (DHP-CCB)

o thiazide

If the listed medications cannot be tolerated, a cardioselective beta blocker or non-



dihydropyridine calcium channel blocker (non-DHP CCB) may be substituted. Additional 
antihypertensive drugs should be used if target BP levels are not achieved with standard 
dose monotherapy. Add on drugs should be chosen from the first line choices to reach 
target.

For persons with diabetes and albuminuria (ACR ≥ 2.0 mg/mmol in men and 
≥ 2.8mg/mmol in women), and ACEi or ARB is recommended as initial therapy. The 
EHR will automatically identify the patient as being higher-risk, and automatically 
address whether the patient is on an ACEi/ARB, and if not, a reason must be given. If BP 
remains elevated after 3 months of starting monotherapy, additional medications should 
be used to obtain optimal BP control. 

For persons with diabetes and normal urinary albumin excretion rate with no chronic 
kidney disease and with isolated systolic hypertension, a long active DHP-CCB is an 
alternative choice to an ACEi/ARB/thiazide.

 Alpha-blockers are not recommended as first line agents.

Outcome measures:

The rates of patients achieving systolic and diastolic blood pressure targets will be 
reassessed one year after initiating this EHR system.

Serum Lipids

Aim:

Currently ___% of the type 2 diabetics in Dr. Elliott’s practice are on a statin medication. 
At present, the CDA recommends that patients with additional cardiac risk factors or 
established vascular disease be on statin therapy, with a target LDL cholesterol of less 
than 2mmol/L. Using a dyslipidemia flow sheet embedded in the EHR, we hope to reduce 
this number to 25% over the course of 1 year.

Intervention:

An EHR algorithm will be developed. Firstly, there will be a list of tick boxes for 
vascular risk factors in the medical history. If more than one box is marked, the EHR will 
automatically identify and flag the patient as being higher risk and this will prompt the 
physician to address the lipids using one of three options marked in tick boxes:

Lifestyle management
Statin (drop down menu with specific drugs and dosages)
Other: Please specify  _______________
If not on statin, specify reason (drop down menu specifying myositis/increased liver 
enzymes/anaphylaxis/pt refusal) 

Outcome measures:
The rate of statin usage in diabetic patients with one other vascular risk factor will be 
measured at the end of one year.  Furthermore, specific information will be collected on 



why the patient cannot tolerate a statin, which will allow analysis which may give 
information on further QI projects.

Smoking status
Aim:
Currently ____% of Dr. Elliott’s patients are smokers. There is no consistent method for 
addressing smoking in the clinic at present. We aim to decrease this number by 50% over 
the course of the next year.

Intervention:
A comprehensive British Columbia government-funded program entitled “QuitNow” 
exists for any smoker or ex-smoker requiring motivation and advice on how to quit 
smoking. The program has 2 components: QuitNow By Phone and Quitnow.ca. The 
telephone program is run via “QuitNow councilors” who take the phone calls from 
patients through an established telephone protocol. QuitNow.ca is a comprehensive 
smoking cessation online resource, which includes education, motivation through 
message boards and electronic contact with QuitNow councilors, and a “medication 
wizard” which helps the patient decide whether pharmacotherapy is suitable.  This 
program has been shown to be effective 

As a quality improvement strategy, current smokers will be identified and the EHR will 
require an action to be taken. Under the EHR, if the smoker box is marked, there will also 
be a box which quantifies the number of cigarettes smoked daily by the patient. A drop 
down menu will appear and have the following management options:
Refer to QuitNow By Phone
Refer to QuitNow.ca
Medication
Patient refuses treatment

If the patient is referred to QuitNow, they will be instructed to follow up with the 
endocrinology clinic in 1 month’s time regarding their progress, as tracked by number of 
cigarettes smoked daily.  Re-evaluation of their smoking status and medications will be 
reviewed in a follow-up visit. If there is no reduction in cigarettes smoked daily, a follow 
up appointment will be booked to address the barriers to change.

Outcome measures:
Data will be collected regarding smoking status on a quarterly basis through automated 
telephone calls or online reminders, based on patient preference. 

Role of  a Diabetes Case Manager
The physician will identify patients not meeting 3 or more of the above indices and 
assign a diabetes case manager. The role of the diabetes case manager will be to focus on 
patient self-management principles, ensure appropriate follow up is made, an that 
investigations are carried out before patients are seen in follow up. Diabetes case 
managers will be trained in the Vancouver Coastal Health Chronic Disease Management 
course. They will also be trained in motivational interviewing, and telephone 
intervention. A successful telephone intervention based on chronic disease self-
management principles has recently shown to be effective in not only reducing blood 



pressure, but also A1c13.

Diabetes Report Card

Our intervention aims to educate the patient about their individual situation, and then 
offer a tailored, multi-faceted approach to improve their diabetes care. A patient’s 
knowledge of his or her situation is the first step in establishing goals of care—a patient 
must be aware of what needs to change in order to change it. It is thus concerning to 
know that many patients do not know their own A1c levels14 or blood pressure targets15,16. 
It has also been shown that knowledge of a patient’s diabetic status and cardiovascular 
risk alone does not change behaviours or outcomes17. 

There is a increasing evidence that engaging the patient as an active manager of their 
health improves health outcomes18. Specifically, giving patients goals and “involving 
patients with their numbers”, allows the patients to visualize and action plan19.  Patients 
will be able to view all elements of their Diabetes Report Card, and other health factors, 
online through a free patient subscription to thepatientclinic.ca.  Through this 
subscription they will be able to share their EHR with all members of the “circle of care”, 
those involved in their health care  including physician, Diabetes Case Manager, 
Nutritionist, exercise therapist, pharmacist.  Furthermore they will be able to engage 
actively with the circle of care through telephone, and secure on-line email through the 
Q&A facility of thepatientclinic.ca.

In the diabetes report card, patients are educated about key measures and given graphical 
information tracking their progress on:

- Blood pressure
- A1c
- Weight/BMI
- LDL cholesterol

Using the graphical feedback, the members of the circle of care can reinforce the goal 
levels to the patient. Using self-management practices, the physician will then develop an 
action plan with the patient and record one behavioural change the patient agrees to 
embark on in order to reach the target level. 

With regards to ongoing smoking, the patient will have a choice of methods to quit 
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smoking. If the patient is not contemplating to quit smoking, the patient will still be 
encouraged to connect with QuitNow for further education about the dangers of smoking.

There will also be a reminder for the patient when their next ophthalmology follow up is.
 (See Appendix D)


