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Evidence for a Problem Worth Solving

Improving Glycaemic Monitoring
In Prediabetic Patients

Dr Patrick Ee Yang Zhi, Ng Sze Ern 
National Healthcare Group Polyclinics

At-risk groups undergo screening for diabetes. The 2017 Appropriate
Care Guide recommends 6-monthly glycaemic monitoring for
prediabetics1. This project aimed to improve frequency of glycaemic
monitoring in newly diagnosed prediabetics in Yishun Polyclinic from 57%
to 100% within 6 months, and sustain the improvement for at least 1
year. The long-term aim, outside the scope of this project, is for regular
6-monthly glycaemic monitoring for all prediabetics.

Patients with elevated FPG of 6.1-6.9 mmol/L undergo an OGTT to
exclude diabetes (2-hour glucose ≥11.1 mmol/L). Prediabetes is defined
as IFG (FPG 6.1-6.9, 2-hour glucose <7.8 mmol/L) or IGT (FPG <7.0, 2-
hour glucose 7.8-11.0 mmol/L). A 2003 local study2 showed that 35.1%
of patients with IGT progress to diabetes, while a 2017 meta-analysis3

showed that lifestyle interventions can reduce this progression by 36%
over 6 months to 6 years. Retarding this progression can reduce
subsequent diabetic complications. Pharmacotherapy (e.g. metformin) is
recommended for patients whose glycaemic control worsens after 6
months despite lifestyle interventions4.
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Teamlet patients with prediabetes in Yishun Polyclinic who had glycaemic 
monitoring performed within 6 months

Median (baseline) 57%

Month by when test 
expected to be performed

Micro

OGTT results out 

Lab Dr reviews results

IFG/IGT

Lab Dr signs 
results

Pt has chronic 
appointment

Pt comes for 
chronic 
appointment

DM Non-urgent recall

Care coordinator calls pt

Pt contactable

Pt defaults appointment

Pt uncontactable 
3x

Untag from teamlet

MicroMacro

Pt’s FPG >6 mmol/L

Pt sees Dr. 
Dr orders OGTT

OGTT performed

OGTT results out

Pt sees Dr

Dr orders follow-up 
tests

0min: 
<6 mmol/L

Dr thinks 
it’s normal

Dr correctly diagnoses IFG/IGT

TCU <6/12 TCU >6/12

Dr orders next TCU

Pt sees Dr

Dr checks 
and sees 
OGTT result

Dr asks why pt 
is here

Acute OGTT not 
addressed

Chronic

Dr didn’t 
check for any 
lab orders

Uses template Type in & doesn’t change from “TODAY” (default)

TCU booked TCU not booked

Pt leaves room, Dr orders blood tests late

PSA doesn’t see order in system

Doctor-Related

Oversight by Dr during review of lab 
results

Interpreted OGTT result as normal

Didn’t see previous fasting glucose result

Dr orders short TCU (e.g. high BP, ACE panel). Next Dr doesn’t look at 
OGTT results

Follow-up plans not indicated

Dr doesn’t remember the 
need to order

Interrupted during consultation

Dr doesn’t have good flow for 
consultation

Consult occupied by more urgent 
concerns

FU plans not indicated

Dr asked pt reason for consult 
insteadDr doesn’t check CPSS2 to 

see recent results

Knowledge deficit

Dr orders hypocount as indicator 
instead

Unaware of guidelines

Dr not updated on latest 
information

Click wrongly

Pt well, nil other complaints, TCU 1 year

Convenient

Pt requested for long TCU

Equipment-Related

Unreliable lab result due to erroneous 
reporting (falsely low) 

Equipment breakdown

Result doesn’t flow into 
system 

Downtime

System (Computer) Issues

Dr ordered e-order too late

Dr key in e-order but PSA 
cannot see

Pt left room first

6-monthly glycaemic test not part of routine 
clinic workflowBlood test default is set as 

“TODAY”

Dr didn’t order using template 
(typed in instead)

Dr too fast/ distracted

Dr orders test as “TODAY”, so 
appointment not booked

Patient-Related

Pt declined to check

In denial

Pt goes to another 
clinic

Multiple clinic 
appointment bookings

Pt works & lives in 2 different places

Pt didn’t come to see Dr
after OGTT

Forgot No reminder sent

Wrong phone number

No Dr’s appt given
No available slots

Not convinced In denial

Not transferred to payment 
Q

Pt didn’t book appt

Pt didn’t make payment that 
visit

Q too long

Using someone else’s Medisave
so have to proceed to counter 
instead of self-payment kiosk

Ordered wrongly in 
system

Low percentage of patients with 
one glycaemic test performed 
within 6 months for patients 
newly diagnosed with pre-
diabetes in Yishun teamlets
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Pareto Chart - Reasons why no follow-up glycaemic test ordered within 6 months of newly 
diagnosed pre-DM

CAUSE / 
PROBLEM

INTERVENTION PROCESS 
MEASURE

6-monthly 
glycaemic test not 
part of routine 
clinic workflow for 
newly diagnosed 
prediabetics

Recall patients for 
counselling by 
CM, and 
coordinate with 
doctor to arrange 
glycaemic test

% of patients with 
follow-up 
glycaemic test 
performed within 6 
months

OGTT results out 

Lab Dr reviews results

IFG/IGT

Lab Dr signs 
results

Pt has chronic 
appointment

Pt comes for 
chronic 
appointment

DM Non-urgent recall

Care coordinator calls pt

Pt contactable

Pt defaults appointment

Pt uncontactable 3x

Untag from 
teamlet

Lab Dr orders non-urgent 
recall and CM visit

Operations staff books CM 
visit and informs patient

0min: 
<6 mmol/L

Dr thinks it’s 
normal

Dr correctly diagnoses IFG/IGT

TCU <6/12 TCU >6/12

Dr orders next TCU

Pt sees Dr

Dr checks and 
sees OGTT 
result

Dr asks why pt is 
here

Acute OGTT not 
addressed

Chronic Dr didn’t check 
for any lab orders

Uses template Type in & doesn’t change from “TODAY” (default)

TCU booked TCU not booked

Pt leaves room, Dr orders blood tests late

PSA doesn’t see order in system

Pt sees CM

CM counsels patient about 
IFG/IGT

CM coordinates with Dr to 
order next glycaemic test
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%

Teamlet patients with prediabetes in Yishun Polyclinic who had glycaemic monitoring performed within 6 months

Median (baseline) 57% Median (intervention) 67%

Intervention
appointments deferred 

due to COVID-19

Median (appointments resumed) 69%

Month by when test expected to be performed

31 43 57 62 57 54 53 37 34 49 34 34 29 49 30 17 11 24 18 24 11 18 11 21 40 39

61 88 100 105 99 77 73 55 47 78 52 61 50 66 55 49 37 40 29 30 20 26 16 25 46 52

Glycaemic test performed 
within 6 months
Total newly diagnosed 
prediabetes on OGTT

Clinic service Pre-diabetic (e.g. with 
hypertension)^

Well controlled diabetic Poorly controlled diabetic

Consultations* 2 x Dr visits
1 x CM visit

$26.40
$7.30

2 x Dr visits
1 x CM visit

$26.40
$7.30

4 x Dr visits
2 x CM visits

$52.80
$14.60

Lab tests* 1 x Hypertension panel
1 x Fasting glucose

$19.40
$5.10

1 x Diabetes panel
1 x HbA1c

$35.30
$14.20

1 x Diabetes panel
3 x HbA1c

$35.30
$42.40

Medications No diabetes medications Nil Metformin 250mg BD $73.00 Metformin 500mg BD
Glipizide 5mg BD
Glargine 8 units ON

$146.00
$73.00
$84.00

Other services No retinal photography (DRP) 
or foot screening (DFS)

Nil 1 x DRP
1 x DFS

$12.80
$12.80

1 x DRP
1 x DFS

$12.80
$12.80

Total cost for 
patient

$ 58.20 $ 181.80 $ 473.70

Savings • $123.60 (68%) compared to a well controlled diabetic
• $415.50 (88%) compared to a poorly controlled diabetic

Remarks • These savings exclude the added cost of treating complications of diabetes, which may be even greater
 specialist clinic visits (e.g. for retinopathy, ESRF)
 emergency visits and hospital admissions (e.g. for hyperglycaemic crises, AMI, stroke)
 interventions (e.g. amputations, dialysis)

• Other positive impacts on our healthcare system may include:
 patient’s sense of well-being and mental health, reduced workload on healthcare providers

*estimated number of Dr/CM 
visits and Lab tests based on 
NHGP Hypertension and Diabetes 
Care Paths

^including 1 extra CM visit and 1 
extra Fasting Glucose for pre-
diabetic patients as per our 
intervention

Multi-voting identified a 
systemic cause to address: 
there was no existing clinic 
workflow to guide healthcare 
professionals with regards to 
regular glycaemic monitoring 
in prediabetic patients.

Recall prediabetics to see their teamlet CM 
for counselling, and coordinate with doctor 
to arrange glycaemic test. In order to 
remove erroneous actions in the micro-flow.

Increased from 57% to 69%. Expected decline during appointment deferment
due to COVID-19. Rebound improvement when appointments resumed.

Occasional inadequate CM appointment slots for patients to see their
teamlet CM before the doctor.
Omissions still occurred intermittently at various points in the workflow.
Discussion and correction was carried out regarding these limitations.

• Targeting a systemic change, instead of individual actions, will aid in
sustaining the improvement. Discussion was also carried out with the
involved healthcare professionals, who agreed with the project’s
rationale.

• The workflow may be extended to non-teamlet patients, who do not
have a dedicated CM and a group of doctors managing their health.
The outcome might be limited due to reduced interdisciplinary staff
familiarity as a result of staff rotation.

• Spreading the intervention to other clinics may be possible.
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Abbreviations
CM: care manager
FPG: fasting plasma glucose
OGTT: oral glucose tolerance test
IFG: impaired fasting glucose
IGT: impaired glucose tolerance
DM: diabetes mellitus
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