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Executive summary
The essential element of this document is the insulin client. There is a general independence given to
each client to manage their diabetes according to their blood glycaemic level (BGL), their general
health and the environmental conditions.
Because of this independence and the volume of medications provided at each dispensing, there are
a huge range of variables exhibited. Some of these variables however may not be directly related to
the client’s health. General advice provided regarding storage and handling of insulin may not be
appropriate to the client’s setting.
Research in Bharti India (New Delhi in central northern (cold) India) suggests that insulin potency is
reduced by between 14% and 18% if it exceeds 32oC. Evidence is not available to determine if recooling stabilises degradation or restores viability. Variations in potency between pens or batches
(due to storage) may explain complications in managing diabetes in regional areas and in homes
lacking certain standard facilities (eg refrigerator and power).
In Australia, the average diabetic stores their prescribed insulin in their home refrigerator FOUR
times longer than it is stored in a designated and monitored specialised vaccine fridge in a
community pharmacy.
Australian Institute of Health and Welfare (AIHW), 2018 report highlights that “Outer
Regional/Remote Communities” and diabetics from the “Group 1 Socio-Economic- Strata” (lowest)
represent the highest proportion of diabetics (patients per 100,000) admitted to hospitals in
Australia.
The objectives of this document are to encourage further research by:
•

Evaluating these issues by way of a survey among health workers, particularly those in rural and
regional Australia to confirm the validity of these questions and assumptions.

•

Developing a survey to quantify the elements in this document, and

•

Revising or replacing the guidelines provided to diabetics and their carers guidance that is more
relevant to their condition and location.

There are five areas covered in this document:
1.

Supply
•

Dispensed PBS quantity relative to actual dose

•

Multiple forms, delivery format, dose regimen

•

Storage conditions
–
–
–

2.

3.
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Pharmacy Cold-Chain
Pharmacy transfer
Storage guidelines

Environmental conditions
•

Geographic and seasonal variations within Australia

•

Conflicting definitions of “room” temperature and its importance

•

Usage of vague terms (extreme heat and strong light) which may be subject to a range of
interpretations

In-home resources
•

Assumptions in most guidelines that every home is similar

•

Refrigeration and air conditioning options vary dramatically in practice

•

Consistent power supply is not a guarantee in some areas

•

Technology and access to the internet is hugely variable

•

Access to simple resources (eg temperature controlling sleeves for insulin pens) may be
excluded in many cases.

4.

Life Style
•

Working conditions may include working outdoors for long periods in temperatures
above 35 degrees, which may impact on injection sites and absorption rate.

•

Extremely hot weather (>35 degrees), may impact on physical exercise and change what
is eaten and drunk.

•

Access to fresh food has changed, with the drought impacting on local sources and the
domination of major supermarkets means concentrated access to “Fresh Food” in major
centres.

•

Heat, variable BGL, limited access to social engagements have been expressed as
reasons for a decline in mental health.

Supply:

Variable
Conditions
After
Dispensing

5.
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• Dose
• Quantity
• Transfer

In Home
resources
• Refrigeration
• Air Conditioning
• Technology

Environmental
Conditions:
• Ambient
temperature
• Room
temperature

Life Style
• Work outdoors
• Mobility
• Access to fresh
food and water

Clinical, Indigenous, Geographical and Socio-Economic-Status Issues

AIHW generates an annual “Diabetes Snapshot” which provided some evidence that:
•

Clinical outcomes of the population in regional/remote locations and lower socio-economic
strata who are represented in this report, are the least successful.

•

Indigenous people are overly represented in the population subgroups with these poor health
outcomes.

•

Standardised approaches to these “population subgroups” may be a contributing factor to these
poor outcomes.

•

AIHW data is based on whole of Australia and covers the full year. The data does not address
seasons, nor identify sub-groups by region.

Preliminary findings
•

•

•

PBS Supply quantities of insulin anomalies;
–

The default dispense quantity does not match dose and frequency of injection.

–

Staged supply options are not addressed, unlike other long-term medications

Storage conditions: guidance does not reflect the environmental conditions of the area and in
some cases fail to address;
–

Specific about temperature ranges and

–

The length of time beyond which the insulin should not be used.

Collaboration between health professionals to ensure accurate and consistent information is not
complete;
–

Storage, identification and disposal of unused insulin and accessories is not formalised

–

Management of extreme temperature events regarding diet, exercise, showering/bathing
etc

–

Monitoring of BGL, dose changes and recording of doses, batch numbers and date vial/pen
opened.

•

Integration of services, particularly in remote and outer regional centres with Diabetes
Australia, NDSS, educators etc, to ensure clients have access to the most appropriate advice,
accessories and services.

•

Funding streams established to ensure an insulin dependent/using diabetic has the best services
and facilities to maintain their diabetes IN THEIR OWN HOME.

NOT every BODY and every THING is the SAME in every Location
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The starting point
A multi-disciplinary rural health excursion to Toomelah in 2015 and 16 by final-year students from
University of Newcastle and managed by Moree AMS (PiusX) raised the following question:

After the excursion, which happened to be on a hot February day, we debriefed our pharmacy
students on what they observed and experienced. It was a very positive day which whilst physically
exhausting, enlightened everyone on issues impacting the indigenous community, isolated people
generally and the variable conditions within NSW.
Our students were concerned with how the medications (including insulins) were managed once
they reached the clients. We discovered that the QCPP Standard (see below) we followed, did not
have a high-quality system to help “our” client manage insulins after they were dispensed.
Diabetics comprise a significant portion of a community pharmacy’s client base. We not only
dispense Insulins and diabetic medications, we provide a large range of accessories and devices for
the management of diabetes via the NDSS.
In our two pharmacies, we have more than 350 regular diabetic clients on one or more forms of
insulin. These are approximately 25% of our diabetic clients. Many of our clients are on medications
for one or more additional disease states therefore, we have significant regular contact with this
group of clients. We have discussed these issues with them and other health professionals.
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Regional and rural Australia

Pharmacy Distribution
Remote
7%
Regional
32%

City
61%

City
Regional
Remote

Regional includes the major centres:
•
•
•
•
•
•
•

Newcastle, Central Coast and Wollongong
Gold and Sunshine Coasts, Townsville and Cairns
Geelong, Bendigo and Ballarat
Launceston
Barossa
Freemantle and
Darwin (Classified as Pharia 5(?) due to its size and isolation whilst a Territory capital)

The remote sites are communities with between 2,000 and 25,000 people.
The National Rural Health Alliance used the following illustration in their 2016 Election material to
demonstrate that there are more people in Rural Australia than in any capital city.

Community pharmacy role
Community pharmacies have a high visitation rate and easy access to a health professional. Diabetes
is supported with several PBS funded services through pharmacies including Diabetes MedsCheck.
Pharmacies also act as agents for the National Diabetic Supply Scheme (NDSS). However Diabetes
Australia branches are run separately and generally not integrated with Community Pharmacy.
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Community pharmacy distribution is almost consistent with this population split. In a rural
community, the pharmacist and the pharmacy staff are well known to their clients and the health
professionals.
Community pharmacy must be part of the solution.

PHARMACIES BY REGION AND
STATE
City

Regional

Remote
101

86

59
327

975

964

531

68
134
474

WA

599

9
17
19

NT

36
88
301

508

SA

QLD

18
71
36

0
95

NSW

ACT

VIC

TAS

Since the early 1990s, pharmacy has had a sophisticated “Cold Chain” to monitor the supply of all
items subject to certain conditions. Community pharmacy via the Quality Care Pharmacy Program
(QCPP) sets and monitors these guidelines. We have a high level of confidence that any item within
this cold chain is within the recommended storage condition and viability.

Patient Professional Relationships
Diabetes, Insulin and Medication Management
Specialists

Health Service
Respite

GP
AMS

Insulin Cold Chain

Community
Pharmacy

Allied Health

Wholesaler
Chai

Manufacturer

Insulin Dependent
Diabetic
(+co-morbidities)

The Cold Chain ceases immediately the prescription is dispensed and the labelled insulin is handed
to the client.
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Supply of insulin
Quantity supplied at dispensing
The PBS standard (default) quantity in Australia is twenty-five x 3ml vials/pens (7500 units).
Computer generated prescriptions automatically order this quantity. Pharmacy has always accepted
this as the “norm” and supplied each, without consideration of the length of time it will take to
consume/use this supply.
1

N.B The quantity supplied in Australia is much larger than in New Zealand and the UK (five x
3ml pens) as the standard quantity, which makes direct comparison difficult.

As a research project we collected the full year (2018) usage (GP prescribed quantity) and the supply
(dispensing) of each form for each patient. We have a combined 358 clients which we summarised in
the following table. The majority (54%) use an average of 26.4 units per day which equates to
41 week’s supply when they are dispensed 25 pens (100 units/ml).
Insulin Client summary (Moree & Tamworth)
Clients

Daily units
(average)

Supply
(weeks)

<49 units

54%

26.4

41

50<99

33%

66.5

16

100<149

6%

114.6

9

>150

7%

166.4
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This data means that 87% of all insulin users have four months or more stock on hand at certain time
point. Pharmacies work on a minimum “dispensary stock turn” (number of times the normal quantity of
stock is turned over in a year) between 8 and 12. This means the stock in the pharmacy’s designated cold
chain refrigerator is held for between 1 month and 6 weeks.
In Australia, the average diabetic stores their prescribed insulin in their home refrigerator FOUR
times longer than it is stored in a designated and monitored specialised vaccine fridge in a
community pharmacy.
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Insulin Clients Grouped by Units/Day
60%

45
40
35
30

40%

25

30%

20
15

20%

10

10%
0%

Supply in Weeks

Percentage of clients

50%

5
<49 units

50<99

100<149

>150

0

Insulin Supply Quantity Anomally(?)

NB: The PBS quantities are normally one month’s supply at the standard dose. This quantity may be increased if an
increased dose is required by means of PBS Authority.

This schematic shows the dramatic supply quantity for Insulin, compared with all other items listed
on the Australian PBS.
Multiple forms and delivery methods
Insulins are presented mainly as prefilled 3ml syringe containing 100 units/ml of the variant. The
latest insulin is Tuojeo2 which is presented as a prefilled 1.5ml syringe containing 300 units/ml.
Insulins are also available in 3ml vials, suitable for a matching reusable syringe or an insulin pump.
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Generally, insulins are available as a long acting, short acting or a mixture. Most diabetics are on long
acting insulins with separate short acting variants. The short acting variants have lower more
variable doses and are therefore retained in client’s control for a considerably longer time.
To confirm the data highlighted above, the prescription details for all Insulins and Hypoglycaemic
Agents dispensed in our pharmacies over the two years to 28 February 2019 we extracted and
analysed.
The insulin variant dispensed was calculated as the average monthly prescriptions (ie 5x5x3ml=one
prescription). Certain products were adjusted to reflect the shorter period they were available.
<50u/d

>50<100

>100<150

>150u/d

Rx Count

594

503

154

172

Person Count

233

129

38

25

Rx/Person

2.5

3.9

4.1

6.9

% Client

54.8%

30.4%

8.9%

5.9%

% Rx

41.7%

35.3%

10.8%

12.1%

The above table matches the data above and confirms the length of time clients retain stock.
Insulin prescriptions per average month
LANTUS SOLOSTAR
NOVOMIX FLEXPEN

19%
4%

41%

4%
4%

13%

NOVORAPID FLEXPEN
TOUJEO SOLOSTAR 5 PEN
RYZODEG FLEXTOUCH

14%

LEVEMIR FLEXPEN
Rest (15)

Type 2 diabetics also may require insulin injections. Some type 2 diabetics may use Hypoglycaemic
agents such as Bydureon3 or Trulicity4 which are weekly injections which assist with weight loss as
well as sugar management. These are supplied as weekly injections in monthly packs.
There are a range of pens and needles, which may not be consistent between brands. There are also
different techniques, storage requirements, quantities and packaging, making this management
process more difficult.
Other medications also supplied
Diabetic patients generally have other medications supplied on a regular basis. These are dispensed
on a monthly basis and often supplied in a weekly Dose Administration Aid for most oral solid forms
and in monthly quantities for asthma (LAMA and LABA) or single bottle for eye drops and
transdermal patches.
Insulin patients may have more than one type of insulin supplied. Some are short acting which are
generally used when required and the higher dose long acting insulin. 27% of the clients in our
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database have one or more insulins. It is more common in the clients using more than 150 units per
day.
<50u/d

>50<100

>100<150

>150u/d

233

129

38

25

15.5%

32.6%

52.6%

60.0%

Person Count
Multiple Insulins

More than 30% of all diabetic insulin clients are utilising the Hypoglycaemic agents, which are four
weekly pens, single dose for all adults. These pens must also be store in the fridge between 2oC and
8oC and have a 14-day life at “room temperature”.
Not all Hypoglycaemic Agent Clients use Insulin as well, but the majority do.
Row Labels

Rx

Patients

BYDUREON

560

74

BYETTA 10MCG

281

27

BYETTA 5MCG

70

8

TRULICITY PEN

138

24

1049

133

Grand Total

The conclusion that can be drawn from this data is that the diabetic client is a frequent visitor to the
community pharmacy.
The “Risk” Vs “Benefit” analysis for changing the large supply of insulin requires better examination
Monthly Qty

25x Pens

Cost to patient

Potential Increase
Except for CTG and SN

Unchanged

Convenience

Always have insulin on hand

Always have insulin on hand

Potency

High Confidence level

Variable Confidence level

Wastage/Out of date

Nil to Minimal

Moderate to high

At Home Storage

At room temperature

Refrigeration

Pen Identification

Not Application

Difficult or not done

Travelling Australia

Requires specific adaptation

Unchanged

Travelling Overseas

Requires specific adaptation

Requires specific adaptation
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Storage guidelines

Guidelines for insulin storage and handling

Storage

• Vials and cartridges of insulin not currently being used should be stored in the refrigerator (2 to 8 degrees)
until their date of expiry away from freezing coils or freezer.
• Vials and cartridges which are in current use should be kept at room temperature and discarded after 4
weeks of opening. Cold insulin may sting and the action could be delayed
• Never use insulin which is out of date. Always check expiry date on the insulin vial or cartridge
• Avoid extremes of cold or heat. Temperatures can alter the effectiveness of the insulin
• Do not keep insulin vials or cartridges in the glove box of a car.
• Do not freeze your insulin.
• Do not expose insulin to strong light or heat.

Hunter New England Health5 (among others) have a universal standard and do not provide advice
wrt; Remote areas, variable environmental conditions nor socio-economic-status.
The key issues are:
•

Room Temperature: the generally accepted range is 22oC to 27oC, with 25oC considered the
benchmark. As discussed below, these conditions vary widely within the HNEH area and across
Australia.

•

Extremes of Cold and Hot: the advice regarding freezing insulin is clear however “extreme heat”
is a major variable and is not explained (see below).

•

Transfer between pharmacy and home and when travelling is not addressed. Again, this element
has the variability of time and temperature, neither are addressed in the guidelines (except “Do
Not Store in glove box of care”). QCPP also does not address this issue satisfactorily.

Significantly, the guidelines do not provide advice as to what should be done in these cases.
•

When should insulin be discarded or continued to be used, IF storage guidance is not adhered
to?

•

Does cooling down after exposure to heat restore viability or stabilise it?

•

What is the maximum amount of time an insulin can be above 8oC before ii should not be used?

•

Does an increase in temperature cause a decrease in shelf life and/or a change in potency?

•

Is the manufacturers’ “expiry date” over-ridden if storage conditions are not adhered to?
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References cited by HNEH.
The following comments do not criticise these articles as they are both excellent for the purpose
intended, however they are not a good match for the regional areas in the HNEH district.
•

Hanas R. (2005). Type 1 Diabetes. A Guide for Children, Adolescents, Young Adults and Their
Caregivers. New York: Marlowe & Company. Hanas’ document is based on UK conditions which
include UK variables of:
– Environment
– Geography, and
– NHS supply quantity (5x3ml per prescription)

•

Ambler. G., Barron. V., May. C., Ambler. E., & Cameron. F. (Eds.). (2002). Caring for Diabetes in
Children and Adolescents: A parent’s manual. (New Zealand ed.). Wellington: Brebner. Ambler et
al document is focussed on children and adolescents in Sydney and Melbourne, again not
addressing issues of
– Environment
– Geography
– Socio-economic-status,
– Focus is on early diagnosed Type 1 including the use of pumps, and
– The NZ edition, where the subsidised supply quantity is 5x3ml.

A 2012 paper by Dr Sanjay Kalra6, provides a range of suggestions/recommendations in a paper
“Storage of Insulin in rural areas” (in India). Departments of Endocrinology, Bharti Hospital India.
This provides constructive advice:
o

o

•

Higher temperatures degradation; temperatures between 32 C and 37 C decreased the
7
potency of insulin by 14% to 18% (Puducherry India study)

•

Suggestions when refrigeration and/or power is not available full time

It is not only insulins which may be impacted by extremes of heat (and cold). BGL Monitors and
strips should also be kept at or below “room temperature”.8 These may provide incorrect BGL
readings which can impact on dose change and side effects.
Also as discussed below, extremes of temperature change the body and life-style issues that can
change BGL.
A paper by Ann S Williams “Insulin Basics”9 answers the question “What will happen if insulin starts
to spoil?”, her paper states;
“Bacteria growing in it will break down the protein. The insulin will not poison you or make
you sick. It just won’t work very well. If this happens to you, your blood sugar would be
higher than you expect, even though you have given your injection in the right amount at the
right time”

Her article also quotes the USA standard regarding storage of insulin at room temperature;
“The standard recommendation from all the insulin manufacturers is that a vial of insulin you
are using can be kept at room temperature for up to 28 days. Room temperature is defined
o
o
as between 59 degrees(15 C) and 86 degrees (30 C) Fahrenheit. This works because all the
standard insulin preparations have preservatives in them -- which will keep the insulin good
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for a while, but eventually stop working. Bacteria begin to grow in the insulin, and start
breaking down the protein”

Also cited is an experiment that compared insulin pre-filled syringes to vials. The results indicated
that pre-filled pens MAY spoil faster than the cartridges, some suggesting pens be used within 15
days. (This requires confirmation PTM)
The following chart summarises the storage temperature data for Insulin.

The element that is missing in this table is the length of time the Insulin is at these temperatures to
have full impact.
As part of our test to determine how long it took for Insulin to achieve these temperature groups in
a car, we also measure the length of time it took to return the insulin to the 2-8 degrees range.
In general, it took twice as long to cool down as it did to heat up.

Transfer from pharmacy to home
Again, there are many variables in this phase:
•

The time of the day and the time of the year

•

The outside temperature

•

The length of time of the transfer

•

The mode of transport

•

The temperature control facilities of the transport and

•

The presentation, quantity, form and wrapping of the insulin

The QCPP community pharmacy is using “Chicken Bags” (foil bags) as protection for “cold chain”
items presented to clients/patients in Australia.
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A single test in Tamworth on 12 February 2019 with outside temperature of 37.5oC, using a single
pack of Novomix 30© from the fridge at 7.0oC, placed in a “chicken bag” on the seat, in the cabin of
a black utility. Within 10 minutes, the Novomix pen was registering 58.9oC with an internal cabin was
47.1oC.
When the process was repeated at a cooler part of the day, the Insulin temperature reached 41.7oC
within 15 minutes when the outside temperature was 21.7oC. Immediately replacing this item into a
vaccine fridge, it took almost 2 hours to bring the temperature down to below 8oC, with unknown
impact on viability/potency.

Temp Centigrade
45

Degrees Centigrade

40
35
30
25
20
15
10
5
0

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100105110115120125130135

Time Minutes

Based on storage conditions in eMIMs and packaging of Insulins, it is recommended to keep insulin
BELOW 25oC (room temperature in majority of publications) and 30oC (Toujeo CMI). However, there
is a consistent point that above 40oC the item must not be used. Using a linear relationship between,
a 28-day shelf life at “room temperature” and zero shelf life at 40oC, a projected shelf life for each
degree above “room temperature” can be estimated.
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SHELF LIFE (DAYS) ABOVE "ROOM"
TEMPERATURE
200
180

174

160

145

SHELF LIFE DAYS

140

116

120
100

87

80
28

26

20
0
-20

30-40 Degrees

57

60
40

25-40 Degrees

24

22

21

28
19

25
17

22
15

20
13

17
11

14
9

11
7

8
6

6
4

3
2

0

25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
DEGREES CELSIUS

Based on the above data, it is possible to formulate the view that:
•

If insulin is outside its long-term storage conditions (2oC to 8oC) for any length of time (eg power
outage > 2hours) its potency and shelf life have been compromised. Therefore, it should be
deemed to have been at “room temperature” and ALL stock must be discarded after 28 days
from that event.

•

If Insulin at “room temperature” exceeds 32oC it should be used discarded as soon as practical. It
is “safe” to use however LESS potent

•

If insulin at any stage of its storage and handling exceeds (including transfer from pharmacy to
home) 40oC it should never be used.

•

Packaging for all insulin collected from the community pharmacy should reflect the transfer
conditions and the length of time of that transfer.
–

IF summer, it must go directly into an insulated bag, esky or portable refrigerator within 10
(tbc) minutes.

–

IF travel time greater than 30 minutes must be stored in esky or portable refrigerator.

–

IF travelling
Less than 4 weeks: room temperature (Max 30oC) and discard all unused stock on
return
>4 weeks and < 8 weeks: Room temperature and cold storage (<15oC) and discard all
unused stock on return
> 8 weeks: Room temperature, refrigerator storage (<8oC) and discard all unused
stock on return.
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Environmental conditions
Summer 2018/19 has demonstrated that Rural Australia’s temperature (and moisture) has been the
worst on record. Generalisations such as “Room Temperature” are inappropriate and could be 10-15
degrees above accepted value in metropolitan areas.
The impact of these extreme temperatures, even for short periods MAY decrease the viability of
Insulin and therefore overtime the management of the diabetic condition.
Moree has seven months of the year above 25oC average temperature, whereas Sydney CBD has
only three months. There would also be a similar variation between Sydney and Penrith, between
Sydney and Alice Springs, but Sydney is used at the Australian benchmark.

Monthly Average Max Temperature
45.0
40.0
35.0
30.0
25.0
20.0
15.0
10.0
5.0
0.0

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

38.3

27.4

31.3

26.0

23.3

20.4

20.3

21.5

26.5

28.9

29.7

Max Insulin Room Temp 25.0

25.0

25.0

25.0

25.0

25.0

25.0

25.0

25.0

25.0

25.0

Sydney Avg Max

28.5

25.6

23.8

21.2

18.2

19.2

19.5

23.3

24.5

23.8

Moree Avg Max

29.6

As mentioned in HNEH Guidelines, cold insulin may sting, and the action could be delayed. There is
also evidence that when injected into hot skin, there may be a rapid onset of action resulting in a
‘hypoglycaemic” episode, discussed below in “lifestyle”, but not stated as an issue.
In most parts of rural Australia, the “Long Hot Summer” is a fact of life. It may also bring drought
and in the northern parts of Australia, monsoon rains and very high humidity. These elements
impact on all diabetics’ health;
•

All diabetics (type 1 and type 2) diet and life style

•

Medication storage, including insulin

•

BGL monitor and strip storage

•

Access to medical and hospital services

A range of guidance should be provided to cover more specifically communities, towns and cities
which better address all aspects of diabetes management.
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In home resources

In Home
Resources

Refrigeration

• Dedicated Insulin or Shared use?
• Condition?
• Power interruptions?

Air
Conditioning

• Full time or part time?
• Split refrigerated system or
Evaporative on none?

Technology
and services

• Temperature monitoring?
• NBN data management?
• Disposal of used needles and
unused insulin?

In the management of Insulins, the refrigerator is most critical. The management of Insulins in the
Cold Chain is as below, providing a high degree of confidence that all medication provided is as per
manufacturer’s specification.
Community Pharmacy

Client

Vaccine fridge

Home Fridge

Average Temp
Designated sole purpose
Single zone (no freezer)
Monitor inbuilt
Alarmed outside range
Stock rotation
Stock turnover
Minimal door opening
Audited by QCPP

2 to 8 degrees
Yes
Yes
Yes
Yes
QCPP Standard
4 weeks to 8 weeks
>5 and < 10/day
Every 2 years

2 to 15 degrees
No
No
No
No
General Guidance
6 weeks to 40 weeks
>10/day
No

Maintained by specialists

Every 2 years

No

As stated above, storage outside of these conditions may result in a significant (14% to 18%) decline
in potency. There is no evidence/information that re-cooling insulin after exposure to heat will
recover lost viability/potency. It may only stabilise the insulin at this new reduced potency.
Currently guidelines do not provide a “no refrigerator” or “no power” option. Doctor Kalra’s paper
offers a range of suggestions. It may be uncomfortable to be taking guidance in Australia from a
third-world country, but the conditions are like many parts of Australia, and should be accepted.
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Domestic fridges in Australia
NSW Food Authority 2009 survey of Domestic Fridges10
Age comparison
Of the 57 refrigerators surveyed, 47 provided data on the approximate age of the refrigerator. A
summary of the performance of each age category is presented below
Age Category
(years)

Number
surveyed

5 Years or
Younger

15

Between 5 years
and 10 Years

16

Older than 10
years

16

Age (years)
Average
Range
Average
Range
Average
Range

Mean Temp
Centigrade

Median
Temp

Minimum
Temp

Maximum
Temp

2.8

2.6

2.5

0.4

5.5

0.5 to 5

1.0 to 4.7

1.0 to 4.5

-5.0 to 3.5

3.0 to 9.0

8.3

3.5

3.3

0.8

7.9

6 to 10

0.1 to 9.5

0.0 to 9.0

-4.5 to 8.5

1.0 to 20.5

15.9

4.3

4.2

1.9

8.1

11 to 24

1.2 to 9.5

1.0 to 8.5

-4.0 to 7.5

2.0 to 20.0

The temperature within your fridge can vary rather significantly with normal usage. The coldest parts
of your refrigerator are the back, and the bottom. The back because the cooling element is there,
and the bottom because warm air rises. The door of the fridge can easily get as high as 15 C.
Certain activities like cleaning the fridge can increase the temperature to 20oC. It generally will take
up to three hours to cool down to 5oC. Even loading shopping into fridge may increase temperatures
for several hours by four to six degrees.
Regular meal preparation as demonstrated in the NSW Food Authority document may see a ten
degrees spike in temperature for several hours. Then if warm meal left-overs are placed into the
fridge it may add a further spike and slow down the cooling process by several hours.

Scenario
In a recent discussion with a regular insulin dependent diabetic about his management. He explained
that his “Hypos” were his major concern. He has been on Insulin (Mixtard©) for many years, he was
added Bydureon© recently, he is very active playing tennis 3 or 4 days per week.
As per his GP’s instruction he was on 35 units BD of the Mixtard. He was noticing his BGL (twice
daily) being gradually increased. Following his “diabetes plan” he increased his insulin over the next
5 days to 40 units BD reaching a more acceptable BGL.
He was dispensed a new batch (batch #2) of Mixtard in Mid-February 2019. In the next weeks he
experienced the return of night sweats and disturbed sleep due to regular hypoglycaemic events.
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After our discussion, we hypothesised that perhaps the first batch (Batch #1) of insulin may not have
been at full potency. Batch #1 was dispensed for him more in August 2018. In late December
(6 weeks before new dispensing) an area-wide black out1 occurred due to a storm, lasting for more
than 15 hours. In the latter stages of this black out by mid-day, the ambient temperature
(BOM.gov.au) was above 35oC.
His refrigerator was opened on a few occasions, during that time, but certain non-medical items had
to be thrown out the next day. The Insulin was assumed ok.
Our hypothesis is:
•

The batch #1 of Insulin was below full potency when the issue was noted in early February, due
to the power outage and time it was outside the recommended temperature and potentially its
potency decreased. This required increased volume to achieve same result.

•

The batch #2 was at 100% potency meaning that his additional units were excessive resulting in
significantly decreased BGL overnight and more frequent hypos.

•

Returning gradually to 35 units BD reduced the problem temporarily, however he was
recommended to speak with his GP with the possibility of changing to a newer generation
insulin.

1

Tamworth DDS was blacked out for this period, all our fridge stock was destroyed and had to be replaced, as
per QCPP rules.
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Based on the Puducherry Indian Study, if the insulin was degraded between 14% and 18% due to
heat, the chart above and the table below extrapolates this data at 15%.
This implies that if insulin was degraded 15% and unknown to client who adjusted dose to maintain
BGL, when a new pen was opened it would be providing 18% additional insulin (potency), leading
potentially to side effects such as hypos.

Client storage options
Kalra S paper “Storage of Insulin in rural areas” referred to above, offers several simple low-cost
solutions focussed on the clients in India (Clay pot with lid filled with water). Some of these are
certainly relevant in Australia.
•

Improvisation in storage for people who lack refrigeration and/or power, and

•

Identification of pens during use

All of which should be included in guidelines for specific areas.
Another major variable is access to technology and information in regional Australia. Many
sophisticated monitoring devices are too costly or require NBN connection to be achievable in some
communities. Such devices could provide real-time data to health workers in the AMS to assist in
monitoring issues.
Diabetes Australia offers a range of items:
•

temperature shields

•

cooling Wallets

•

insulated carry bags.

Most are only available on websites or phone order, making access to these difficult and in some
cases expensive for lowest S-E-Strata clients.
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Unused insulin has the potential to cause harm if inappropriately used. There is generally a small
residual in each pen and must be disposed of properly. As part of the in-home management of
Insulin, community pharmacy could provide an important link in this process, see recommendations
below.

Lifestyle

As many diabetics in our area (Moree and Tamworth) are adults, many are working. In rural areas
most jobs involve working or commuting outdoors. The conditions impact greatly on one’s physical
health, mental health, sleep patterns, meal times and importantly, fluid intake.
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Some tasks cannot be scheduled outside the heat of the day.
The recent drought also impacted on home gardens and access to certain fresh food. Small
communities no longer have convenient access to regular fresh fruit and vegetables. The major
towns dominate this supply chain concentrating access and requiring small communities to travel
significant distance at not insignificant cost to obtain these staples.
Again, these elements need to be more broadly researched and addressed in targeted guidelines.

Clinical, Indigenous, social, transport and geographical Issues
The Australian Institute of Health and Welfare “Diabetes Snapshot”11 (Last updated 21/06/2018
v11.0 © Australian Institute of Health and Welfare 2019) provides the latest data for Australia.
This is the consolidated information, some self-reported, from hospitals, MBS and other sources. It
does provide details of locations and socio-economic-status; however, it does not separate data into
seasonal or geographic areas. This limitation could disguise specific issues in certain geographic
locations.
The full report does highlight some key issues in diabetes management in rural Australia. Some of
these MAY be impacted by;
•

Inappropriate or too generalised guidance

•

Variations in demographics in many communities and the matching of services, and

•

Public transport and communications

The data clearly shows that the First Australians are least well managed with significant poor
outcomes, even death, because of diabetes.
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AIHW indicated they do not collect the details required to further analyse this issue. The historical
data is designed to provide general trends and overviews of the health of Australians. The data does
not clearly specify insulin and non-insulin users.
The chart below shows that if you live in an “Outer Regional/Remote” area and if you are in the
lowest “socio-economic-strata”, you have a higher incidence of diabetes.

Diabetes hospital admissions
Australian Institute of Health and Welfare reported in 2015–16, type 1 diabetes hospitalisation rates
(as the principal and/or additional diagnosis) varied by remoteness and increased with
socioeconomic disadvantage.

Diabetes deaths
(underlying
and/or
associated
cause), by
selected
population
characteristics,
2013–2015
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Three facts gained from this research
•

•

•

The worst outcomes in diabetes management involve:
–

Indigenous people,

–

People who are in the lowest SES and/or

–

People who live in remote areas.

Insulin Storage:
–

Insulin is stored in people’s homes, potentially outside vaccine/insulin management
guidelines FOUR times longer than it is within the approved state.

–

Half of all diabetics receive six month’s supply (or more) of insulin at each dispensing.

–

That insulin degradation does happen and is not measurable in home.

Guidelines published by manufacturers and health agencies are general and do not address
specific regional or demographic variations.

Consultation with the doctors at PiusX Aboriginal Medical Service in Moree confirmed that
these issues are real and relevant to the client base.
They have noted examples of these issues and are very keen to see some results.
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Other suggested ideas to better manage Insulin
• BGL monitoring service with downloaded data from phone or computer
•

Environmental/Weather stations in each community to ensure most accurate data available for
comparison and modification/fine tuning of guidance.

•

Consideration for visually and mobility impaired diabetics

•

Education of carers and health staff to optimise system

NOT every BODY nor every THING is the same in every LOCATION

Project goals
•

Collect data from more rural and remote areas

•

Compare and evaluate data to determine any link between the above elements, and

•

Revise or if necessary, develop specific guidelines to better handle diabetes in rural, remote and
disadvantaged communities.

If a satisfactory level of response is received, negotiations with a university to develop a full research
project will be made. The Commonwealth and State Health departments as well as area health
services will be contacted.
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Examine the differences
between

Research
Project:
Insulin
management

persons)

(

,

Rural towns (>1,000 <10,000
persons)
Suburban settings

Compare Meteorological Data between
settings

Examine divergence between recommended
Standard Operating Procedures and practice
in various settings
BSL management issues

Survey clients on;

Supply quantities
Disposal issues
Medication changes

An online survey is proposed firstly from health workers and carers, then of clients to clearly identify
issues and potential solutions.
•

Location and community details

•

Diabetic clients;
–
–

•

Service centres (distance, access and number)
–
–
–
–
–
–

•

Number and
Insulin users

Hospitals, AMS, GPS and allied health
Ambulance
Pharmacy
Diabetes educator and dietician
Shops and fuel
Supermarkets

Client resources
–
–
–

Housing:
Resources: transport, refrigeration,
Power supply:

•

Client reported incidents

•

Comments and suggestions
–

•

Strengths, Weaknesses, Opportunities and Threats

Personal experiences
Please contact me if you would like to be a part.
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Insulin storage and selection

Controlled supply quantity within cold chain conditions

Is there a
correlation?
How can we
find out?

Environmental controls of housing

Better supply of quality diabetic appropriate food

Great use of technology to monitor and report conditions
More appropriate directions and advice on managing stress,
including heat stress
Enable people in the at risk groups to access the best facilities to
benefit their health.
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