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Abstract

Nightscout is a non-commercial Do-It-Yourself (DIY) system, developed in 2014 by the parents of children with type 1 diabetes. In
Poland it has been available and supported since 2016. The Nightscout system is not an officially registered solution and patients use
it at their own responsibility. The idea of the project is to give authorized users online access to data on continuous glucose monitor-
ing in interstitial fluid. Data are stored on external servers. Glucose data can be read on any number of devices with access to the
Internet.

This article describes the Nightscout system — required components, operating costs, and other usage options. It also presents the
current evaluation of the Nightscout system in scientific publications.
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Introduction

Systems for continuous glucose monitoring (CGM) in inter-
stitial fluid are becoming increasingly popular in the manage-
ment of diabetes mellitus. These systems allow patients with
diabetes easier and continuous access to real-time data on
their glucose levels. Clinical trials revealed the positive effect
of CGM systems on the course of diabetes treatment. Lower
values of glycated haemoglobin, lower number and duration of
hypoglycaemic episodes, as well as longer normoglycaemia
and lower values of standard deviation of mean glucose levels
have been reported in users of CGM systems [1, 2]. The ben-
efits of using CGM systems have been reported both in patients
treated with multiple daily injections of insulin and in those using
personal insulin pumps [3-5]. Moreover, the benefits in older
users of CGM systems are greater than in younger subjects [6].
This may be linked with the fact that young people have greater
difficulty in making therapeutic decisions. In addition, children
without parental control are more vulnerable to pressure from
their social environment and are more inclined to ignore thera-
peutic recommendations. The Nightscout project was initiated
to facilitate glucose monitoring by caregivers of people with dia-
betes mellitus [7].

Nightscout is a non-commercial do-it-yourself (DIY) sys-
tem. It was developed in 2014 by the parents of children with
type 1 diabetes. In Poland it has been available and supported
since 2016 [8, 9]. The Nightscout system is not an officially
registered solution, and patients use it at their own respon-
sibility. The Nightscout system operates on open-source soft-
ware, which means it can be continuously updated. The idea
of the project is to give authorised users online access to data
on continuous monitoring of glucose in interstitial fluid. The
system is also called CGM in the Cloud. Data are stored on
external servers: Github, Azure, Mlab (modelling laboratory),
and Heroku. Glucose data stored on the servers can be read
on any number of devices with access to the Internet (smart-
watch, smartphone, laptop) both by the user him/herself and
by his/her caregivers. Users of the Nightscout system have to
have a device for the monitoring of glucose concentration in
the interstitial fluid.

How does it work?

Currently, the Nightscout system is compatible with the Ab-
bott Freestyle Libre system (flash glucose monitoring — FGM)
and CGM systems. When using the Freestyle Libre system, an
additional device is required for reading data from the sensor
via NFC (Blucon or MiaoMiao), and their transmission via Blue-
tooth to the phone. In Poland, available CGM devices compat-
ible with Nightscout are offered by Medtronic (MiniMed 640G,
VEQ, series 7XX and 5XX and Guardian Connect), Dexcom (G4
Platinum, G5), and Roche (Eversense XL). Medtronic devices
640G, VEO, 5XX, and 7XX require the connection of an addi-
tional communication module using an OTG (on-the-go) USB
cable. In the case of using the uploader for a 640 G pump, in

addition to the glucose value in the interstitial fluid, the user
may receive information about active insulin, the basal insulin
dose, the amount of insulin in the reservoir, and the glucose
trend. Users of the Guardian Connect device have to have an
account in the Carelink corporate web service, which should
be linked to the Nightscout website. In the Dexcom G4 Plati-
num system, the receiver connects to the phone via an OTG
USB cable or Wi-Fi, but it is necessary to have an additional
xBridge (Bluetooth communication) or Parakeet device for sig-
nal retransmission from the Dexcom transmitter (in the GSM
system).

Evaluation in scientific publications

The Nightscout project was described for the first time in
a scientific publication in 2016 [10]. The authors presented
Nightscout as an innovative mobile DIY technology managed
by patients. They defined this system as a promising solution
for current healthcare needs.

The Nightscout system has been evaluated by researchers
from Michigan in an English-language anonymous survey tar-
geted at the “CGM in the Cloud” group [11, 12]. The purpose of
this research was to compare disease and demographic char-
acteristics of people who use and do not use a do-it-yourself
(DIY) mobile technology system for diabetes (Nightscout), and
to present changes in their health behaviours and outcomes.
Based on the responses of 1268 members of the CGM in
the Cloud group, they received information about 1157 users
of the Nightscout project. Most respondents were children
(6-12 years old) with type 1 diabetes (99.4%) using an insu-
lin pump (85.6%) and CGM (97.0%). Their study revealed the
positive effect of the Nightscout system. During use of Night-
scout, patients presented a significant improvement in HoA, _
and quality of life (based on their responses related to situa-
tions when diabetes prevented them from performing normal
activities, spending time at work or with friends). In addition,
they took SMBG less often, gave more boluses, and more often
gave insulin without SMBG. Respondents were also asked to
specify the number devices on which they display Nightscout
data. Most adults viewed their results alone on one device, and
among children on average three people viewed data using
three devices per viewer.

The analysis of demographic data on the surveyed popula-
tion in a previous study showed that the vast majority of Night-
scout users are children and adolescents, because the project
was developed for the remote monitoring of glucose levels in
children. However, this solution is also used by adult diabetes
patients.

Data stored in the cloud can be accessed by users on
electronic devices via the Internet. Moreover, the database in
the cloud can be used as a digital version of a paper glucose
logbook, which is important for both diabetes patients and the
doctors who provide medical care to them. Of note, records are
standardised regardless of the system used by the patient for
glucose monitoring. In addition to popular electronic devices,
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users of the Nightscout system also declared accessing glu-
cose data via the “Garmin” sports watch with navigation and
DIY alarms [12].

Peer support

It should be borne in mind that the installation of the Night-
scout system, its use, adaptation after modifications, or mal-
function requires strong involvement and certain IT skills from
the user. This problem was emphasised by the respondents
who joined the CGM in the Cloud group but finally did not use
Nightscout [11]. It is impressive that members of this social
network group support each other, and the vast majority of
questions related to technical problems are answered by the
administrator, which makes the use of the Nightscout system
easier, and additionally may improve the therapeutic process.
Peer support was the subject of the research conducted among
members of the CGM in the Cloud group on Facebook [13].
Patients and caregivers were investigated by semi-structured
qualitative interviews. They described peer support as techni-
cal, emotional, and medical help, which can go beyond the
Internet community. In conclusion, the authors emphasise that
peer support can be an instrument of empowerment. Similar
conclusions were reached by the authors of a meta-analysis
evaluating the use of online social networking services by pa-
tients with diabetes mellitus [14].

Interesting conclusions were obtained after analysing
1268 surveys regarding the motivation of patients with dia-
betes for participation in online forums. The main purpose
of joining the CGM group in the cloud was to find out more
about the Nightscout project and receive technical support
from other members. It should be noted that in many situa-
tions, the participants of the study showed much greater trust
in a member of the group who was not a medical staff profes-
sional, while only 40% claimed they had received help thanks
to forum advice [15].

Costs

It is worth noting that, despite the free access to the Night-
scout system, it is necessary to have a device for downloading
data — an uploader (different for individual solutions), the cost
of which is usually not relatively high. If the patient uses Free-
style Libre, he/she needs an additional reader to convert the
system into a DIY CGM system. When a patient decides to buy
an additional reader, he/she receives the CGM system, which
is cheaper to maintain compared to the typical CGM system. In
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addition, the user must create his/her account on the data stor-
age website. Free of charge and paid accounts are available.
Continuous access to the Internet is required for data trans-
mission. To view the Nightscout data, users need an electronic
device (such as smartphone or smartwatch). There is no limit
to the number of devices that can be used for this purpose, but
some models are more suitable (they have a larger battery or
have less other unnecessary functions).

Other possibilities of using Nightscout

For most users the Nightscout system is an improvement
of the system for continuous glucose monitoring in the inter-
stitial fluid, but for some users it gives a further possibility of
using their personal insulin pump in a closed loop system. It
should be noted that Nightscout does not require a DIY closed
loop, but it can be helpful for the patient by providing a data
base. A clinical trial conducted in the Czech Republic revealed
that the use of closed-loop DIY Android APS further improves
the control of the therapeutic process, even compared to the
latest-generation insulin pumps operating with SmartGuard
technology [16].

Considering the above data, it is worth emphasising that
solutions developed by patients are far ahead of commercial
products and should not go unnoticed by medical profession-
als. There are a limited number of publications on Nightscout
and other do-it-yourself solutions, but the results obtained in
our article suggest the need for further investigation of DIY proj-
ects developed by patients and analysis of such solutions in
the context of the efficacy and safety of diabetes treatment.

Conclusions

The Nightscout system can be regarded as an improve-
ment of the standard continuous glucose monitoring in inter-
stitial fluid. For some users this system can be used as sup-
port for activating a closed-loop function in a personal insulin
pump. Based on the cited articles, the use of the Nightscout
system may improve the efficacy of treatment among patients
with type 1 diabetes, and it may have a positive effect on the
safety of insulin therapy and quality of life.
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