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Internet Usage May Improve Quality of Life (QoL) in Type 1 Diabetes Mellitus

Patients
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Objective: To delineate the effect of self-gained information through internet on glycemic control and
overall QoL in type 1 diabetes patient.

Methodology: 35 type 1 diabetes patients, who had reasonably good glycemic control were classified by
a single clinician into net- savvy and ordinary based on their behaviour towards use of internet to gather
information regarding health queries and their glycemic control and QoL analysed.WHO-5 questionnaire
which is used in clinical practise was applied.

Result: Of net savvy group (n=18), 14 (82%) had WHO-5 score greater than 13 while among ordinary
(n=17) only 7 had WHOS5 of same range. Thus, those who surfed internet were in general likely to have
better QoL. Among net savvy group all had individual smart phones and used google as search engine.
Among ordinary, 40% (9/17) had smart phones. The mean HbA1lc of net savvy group was 7.2 which was
lower than that of ordinary group mean HbAlc of 7.6. Those of net savvy group were more likely to
agree to increase in number of s.c. insulin injections (12/18) as compared to ordinary group (4/17). The
self-reported hypoglycemia episodes were also more in net savvy group (6/ person-week) as compared
to ordinary (2/ person- week).

Conclusion: Use of smart search engines like google (with strong in-built Artificial Intelligence (Al)
systems), even if unsupervised, should be encouraged as part of DSME in type 1 Diabetes patients for

optimizing glycemic control and detecting hypoglycemic episodes.

© 2020 Ravindra Shukla. Hosting by Science Repository.

Introduction

Type 1 Diabetes is chronic disorder requiring training in diabetes self-
management and education (DSME). Calorie counting, change in insulin
dose, calculating glycemic index of foods, precautions to be taken before
and after are some of the specific factors requiring detailed patient
education. DSME have been found to be effective in dealing with these
objectives and have been widely incorporated in clinical practise [1].
However, in country like India, it’s not always possible to implement
DSME in type 1 Diabetes due to time and resource constraints. On the
other hand, increasing number of patients are turning to information
available online to address DSME queries. The effect of such self-gained

information on glycemic control and QoL is not known. The following
study aims to address it.

Materials and Methods

This was cross sectional observational study involving adolescent Type
1 Diabetes attending Diabetes clinic OPD under department of
Endocrinology & Metabolism. Those with bad glycemic control (HbAlc
>9) were excluded. The sample size was determined based on previous
study on type 1 diabetes [2]. A total of 35 type 1 diabetes mellitus
patients (15-24 years) who consented for study were included. The
internet use of the participant was assessed by single clinician using
simple questionnaire (Table 1).
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Table 1: Classification into net savvy and ordinary.

Did you ever try to find out about problems faced by type | Yes/No
1 Diabetes through use of internet?

Did you ever use social media to know more about type 1 | Yes/No
diabetes?

Did you us internet to find information about diet and | Yes/No
exercise in type 1 diabetes?

An affirmative to any of the questions was used to classify an individual
as net savvy or ordinary. The subjects were then asked questions
pertaining to attituded towards glycemic control intensification, self-

Table 2: WHO-5 well-being index.
Instructions;

diagnosed and confirmed hypoglycemia (defined as glucometer blood
glucose <72 mg/dl). Self-monitoring of blood glucose in (SMBG) was
assessed by average weekly consumption of glucose strips in last 3
months. As most standard guidelines on type 1 Diabetes suggest at least
4 or more daily SMBG, use of > 25 strips/week was used to ascertain
optimum blood glucose monitoring in the participants [1]. Quality of life
of last 2 weeks was ascertained using WHO-5 questionnaire (Table 2) as
previously reported [2]. All participants were asked about preferred
internet search engine. The number of participants in each group were
compared using chi-square test. SPSS 19 was used for calculation, A p
value of <0.05 was considered significant. The study was approved by
Institutional Ethics committee.

Please indicate for each of the 5 statements which is closest to how you have been feeling over the past 2 weeks.

Over the past 2 weeks...

All of

... | have felt cheerful and in good spirits
.. I have felt calm and relaxed

... | have felt active and vigorous

.. | woke up feeling fresh and rested

LT - TN

« my daily life has been filled with things that interest me

L R

Mostof More than  Less than Some of Atno
the time the time half the time half the time the time time
3 2 1 4]
4 3 2 1 4]
4 3 2 1 4]
4 3 2 1 0
4 3 2 1 0

Scaring principle: The raw score ranging from 0 to 25 is multiplied by 4 to give the final score from 0 representing the worst
imaginable well-being to 100 representing the best imaginable well-being.

Table 3: Comparison between net savvy and ordinary Type 1 diabetes mellitus group.

Net savvy (n=18) Ordinary(n=17) | p-value

WHO-5 raw score > 13 14 7 0.03
Average WHO -5 raw score 14.2 12.5 0.09
HbAlc 7.2 7.6 0.02
Episodes of self-reported hypoglycemia (per person per week) 6 2 0.05
Agreeing to increase the number of subcutaneous insulin injection 12 4 0.01
SMBG monitoring >/= 25 strips/week 11 10 0.3

Use of google as search engine 18 17 0.4

Owning a smartphone 18 9 0.08

Results Discussion

The average age of net savvy group (18.6 years) was not statistically
different from those in ordinary group (19.2 years). Among net savvy
group all had individual smart phones and used google as search engine.
Among ordinary, 40% (9/17) had smart phones. Of net savvy group
(n=18), 14 (82%) had WHO-5 raw score greater than 13 while among
ordinary (n=17) only 7 had WHO5 of same range. This was
statististically significant (Table 3). However, the average WHO-5
between two groups was not statistically significant. The mean HbAlc
of net savvy group was 7.2 which was lower than that of ordinary group
mean HbA1c of 7.6. Thus, those who used internet were likely to achieve
better HbAlc target. The net-savvy group also had better reporting rates
of hypoglycemia-(6/ person-week) as compared to ordinary (2/ person-
week). They were also more likely to agree to increase in number of
subcutaneous (s.c.) insulin injections (12/18) as compared to ordinary
group (4/17) (Table 3). Among net savvy group all had individual smart
phones and used google as search engine. Even among those in ordinary
group, everyone used google as search engine.
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DSME is intricate part of type 1 Diabetes management and has long been
recognized as important tool to achieve management objectives [3].
There has been long list of different mediums, educational material and
holistic socio-cultural intervention for DSME in type 1 diabetes in
pediatric and adolescent age group [4]. In country like India trained
manpower and time constraints often impact DSME quality. There is
renewed interest is use of information technology to facilitate health
education Indeed, adolescent patients with type 1 diabetes have preferred
the use modern information technology mediums for diabetes education
[5, 6]. Our study was intended to gauge the effect of use of internet on
quality of life and glycemic control among adolescent age group (15-24
years) in real life scenario, when most of information attained by an
individual is unsupervised. Since all of the study subjects used google as
search engine, we have used the term googling, references to which do
exist [7].

The net savvy group in our study had better quality of life as assessed by
WHO-5. WHO-5 focusses mainly on psychological well-being and is
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developed from Major Depression Inventory to measure quality of life.
The raw score is multiplied by 4 to get score from 0 (worst imaginable)
to 100 (best imaginable) [8]. Thus, raw score 12.5 is generally taken as
a cut-off point below which a subject can be deemed to have compromise
in quality of life. 82% of subject in net-savy achieved a raw score of
above 13 suggesting a subjective feeling of well-being as compared to
only 41 % in ordinary group. The cause of better QoL is possibly related
to better access to information (even if unsupervised) and thereby a
feeling of better control over disease aspect. It could also be due to
increase use of social media to seek support system (family and friends).

Those in net savvy group also had better glycemic control. This could be
because information gained in unsupervised way motivated them
towards practices like better insulin dose adjustment, regular follow up,
seeking to learn concepts of calorie counting, bolus calculation, food
glycemic index and awareness about diabetes complication. It is
documented that those who use type diabetes support programme via
social media sites like facebook have better outcomes, especially with
regard to hypoglycemia [9]. The fact that hypoglycaemia awareness was
better in net savvy group supports this hypothesis. In a prospective study
involving adolescent Type 1 Diabetes patients, there were decreased
number of diabetic ketosis episodes in those using Facebook. But every
internet visit was personalized with patients need and regulated for
content by supervising doctor [10]. Our study is different, as we
retrospectively analysed the subjects who were using internet
unsupervised by any healthcare provider yet demonstrated benefit. Low
literacy level and poor numeracy skills have been shown to be associated
with adverse glycemic control in type 1 diabetes independent of
socioeconomic factors [11].

There can be speculation whether with current socio-economic scenario
in India, adolescent with type 1 diabetes mellitus are able to use internet
in positive way like their western counterparts. We will point to recent
study has shown how adolescent with type 1 diabetes are able to manage
a complicated device like insulin pump without contact with a healthcare
provider [12]. Ours is first study to indicate benefit even from
unsupervised googling. The improved Artificial Intelligence (Al)
systems in search engine like google could possibly separate relevant
DSME information from misinformation for Type 1 Diabetes and
improve quality of DSME. Hitherto poorly defined patient factors like
inadequate numeracy skills, can be overcome even without supervision
of healthcare provider [11]. Mobile Al application have already shown
to replace need for healthcare provider in some areas [13].

Our study had several pitfalls. There was no statistically significant
difference between average WHO-5 scores between two groups. This
explains the fact that QoL in type diabetes mellitus adolescent is
influenced by a lot of complex factors like age, duration, gender,
ethnicity, number of insulin injections, socioeconomic status We did not
comprehensive study these factors [14]. The sample size was also
inadequate and in a retrospective observational study there could be a
recall bias. Net savvy ness could also explain an information hungry
nature and thereby due increase urge to know about type 1 diabetes
management. There was no difference in SMBG by two groups
indicating increased online learning may not translate to compliance so
called Knowledge attitude practise (KAP)gap or the fact that information
regarding SMBG accessed by participants was incorrect [14].
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Although extensively validated and used routinely in clinical practise for
type 1 diabetes, WHO-5 reflects QoL over preceding 2 weeks while
HbAlc is value over 12 weeks. Given two-way relationship between
Diabetes and Depression, it is indeed possible that better HbAlc would
have increased QoL [15]. More research, especially long-term
prospective study is needed to delineate the role of increasing use of
internet (often unsupervised) in type 1 Diabetes. Another pitfall we
would like to highlight is excellent HbAlc which we had in our subjects.
Type 1 DM patients do not tend to have such good glycemic control. It’s
possible the study subjects included were highly motivated and well
versed in DSME.

Conclusion

Use of smart search engines like google, with strong in-built Artificial
Intelligence (Al) systems, even if unsupervised, should be encouraged
as part of DSME in type 1 Diabetes patients for optimizing glycemic
control and detecting hypoglycemic episodes.
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