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Abstract

Background:
Clinical outcome and health related quality of life (HRQoL) assessment among young adults living
with type 1 diabetes mellitus (T1DM) following swructured educasion on self-management of
diabetes in Sr1 Lankan settings 1s unknown.

Aims:
To assess the clinical outcomes of current management pracuce with carbohydrate counting and
self-management of insulin according to easng patterns and to assess the health-related quality of
lite (HRQoL) among young adults living with T1DM aged between 18-25.

Methods:
Thirty young adults aged between 18-25 years with the diagnosis of T1DM, classitied according
to American Diabetes Associason guideline based on the clinical and/or biochemical parameters
were recruited in this descriptive cross-secwonal study. Basic demographic data, baseline and
tollow up assessments on HBA1C were recorded. HRQoL assessment was carried out via a
self-administered queswonnaire (ViDal) and the results were compared for internal consistency
and with the clinical outcomes.

Results:

Among the 12 male and 18 female patients, an improvement in HBA1C by the mean of 1.2% was
noted over a mean period of 11.38 months of carbohydrate counting and 9.52 months of the
self-management of insulin, though no stamstical significance observed (P=0.698, 95%CI
-0.38-2.8). The internal consistency of Vida 1 queswonnaire for our populason was validated
through Cronbach’s alpha > 0.7 in all four subclasses. There was a posiwve correlation between
self-care and wellbeing (P<0.05) as well as wellbeing and concern about illness (P<0.05). The
means for self-care and concern about illness were higher at 3.77 and 3.80 respectively. Feeling of
wellbeing was associated with higher educawonal level (P<0.05).

Conclusion:
Carbohydrate counting and self-management of insulin showed beneficial effects on improving
the HbA1C, though there were no statistical significance. Higher educasonal level had statistically
significant associason with feeling of wellbeing in pasent with T1DM, which could be explained
by improvement in self-confidence with better understanding of training. By extending this study
in multicenwric level with larger sample size might improve the statiswcal significance in clinical
outcome and further follow up study is required to assess the difference in HRQoL with time.
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Introduction

Type 1 diabetes mellitus (T1DM) has been
traditionally named as a chronic illness of young [, Tt
1s caused by autoimmune destruction of beta cells of
the pancreas which result in absolute insulin
dcﬁc1cnc¥, necessitating insulin  treasment for
survival *. Diabetes poses a tremendous global
burden on the populasons’ health related quality of
lite (HRQoL) and the economy. T1DM leads to
higher morbidity and mortality compared to the type
2 diabetes mellitus (T2DM) . Managing T1DM in
the 1deal setting adds siginiﬁcant costs  for
monitoring, therapy, or hospitalization as a result of
its complications. Studies show that young adults
with T1DM presents with various physical, mental,
and social cﬁallcngcs, posing a huge burden of
lifelong  illness 39 Psychological — distress,
behavioural issues and overt EE chiatry symptoms
are common among T1DM UL fﬁs in turn produce
a negative effect on the weatment adherence and
result in suboptimal glycaemic conwol, which
invariably increases the immediate and chronic
complications.

The incidence and prevalence of Type 1 Diabetes are
increasing globally. Metanalysis of studies between
1980 to 2019 showed that the global incidence of
type 1 diabetes was 15 in 100 000 people with a
prevalence of 9.5%/". In 2021, there were about 8.4
million individuals worldwide diagnosed with type 1
diabetes Pl. The burden of tf‘pc 1 diabetes 1s
expected to rise rapidly, especially in resource poor
countries and 1t 1s predicted to be around 13.5 to 17.4
million prevalence which is 60-107% higher than the
prevalence in 2021 Pl From Sri Lankan perspective,
there was paucity in data on the incidence and
revalence of diabetes over the past many decades
. As a light on this, a nasonal level database
program (DYOD-SL) has been started since the year
2021 213 Along with this, as a step forward towards
the ideal management of TI1DM, a donawon
program has been initiated across the country to
introduce carbohydrate counting and
self-management with multiple daily injections of
insulin. In order to achieve a better care for our
populason, a periodical evaluawon of this current
management pracwce 1s important to idenufy and
improve the deficiencies if any.

The Structured Education Program for Diabetes
SStEP—D) is one of the major milestones in achieving
the target of ideal management to reach a near
normal life in patients living with T1IDM. Through
this, the carbohydrate counting, and self-adjussment
of insulin doses are encouraged. The major barrier
to establish this in the public sector was the lack of
]f)rovision of glucometers/ strips  to  facilitate
requent blood glucose monitoring and insulin
delivery devices to facilitate multiple dose insulin
regimens. However, the island wide donawons
through the Life For A Child (LFAC) program
initiated in 2022 paved the way to change the
management practices from conventional fixed dose
regimens to more standard multiple dose insulin
regimens with insulin wwation.

Frequent manual check-ups on blood glucose levels
and selt-managing the insulin requirement according
to the number of carbohydrates taken for that
particular meal 1s still a preliminary stage when
compared to the ideal management practice with
continuous glucose monitoring and insulin pumps
(13149 Though, this kind of self-management practice
has improved the clinical and psychological aspects in
varying degree,  studies have detected potential
limitations and obstacles to reach the optimum. ™.
Margaret et al. have described that the optimum
management of TI1DM by the mean of
self-management of glycaemia facilitated by newer
technologies, adequate resources and knowledge
show better quality of life .. In our set up, evaluating
the outcome of such change in the management
practice was aimed to explore the actual results and
aid us to detect the challenges and hindering factors
to achieve the expected results if any discrepancies.
This would further facilitate the ideal management
with continuous glucose monitoring and insulin
pump therapy, which are yet to be developed in Sri
Lanka.

Secondly, assessment of health-related quality of life
(HRQoL) had been sparsely reported among T1DM
patients. Marta Murillo et al. have described no major
difference in  HRQoL among children and
adolescents when compared to general Fopulation
with slight reduction in physical wellbeing Pl
However, we do not have our own data on HRQoL
among T1DM patients, though there are few studies
taken up in T2DM patients [l Therefore, this study
was also conducted 1n view of gaining the knowledge
on HRQol. among young adults with T1DM in our
own = setting. Fol?owing the introduction of
self-management of diabetes, it 1s expected to achieve
an improvement in clinical and psycﬁological aspects
among a challenging age group of population, and
turther periodical assessment i1s deemed necessary.

Methods

We conducted a cross sectional descriptive study in
Diabetes and Endocrinology unit at National
Hospital Kandy. A selected group of young adults
a cdp between 18-25 years with the diagnosis of

1DM, classified according to American Diabetes
Association guideline basc§ on the clinical and/or
biochemical parameters were recruited. We screened
all the patients who had been registered in the
database for Young Onset Diabetes in Sri Lanka
(DYOD-SL) at Kandy regional centre up to 31st of
December 2023. We included the participants who
are aged between 18-25 years, been registered in the
Data%asc for Young Onset Diabetes in Sri Lanka
(DYOD-SL) at Kandy regional centre, being treated
with multiple daly mnjections of insulin with
self-titration at least more than 3 months and who
have literacy in English and Sinhalese languages (As
Tamil Version of the questionnaire has not been
validated still). We excluded patients who are on any
other isulin regimes apart from multiple daily
injection, who do not perform carb counting
according to clinic routine records, or who have
interruptions in the treatment continuity for at least
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last 3 months, pawents with dilemma on the
diagnostic classification, and participants who do not
respond or withdraw from the study at any point.
Accordingly, we recruited all the patients who
tulfilled our inclusion and exclusion criteria to our
study.

Data were collected througl an interviewer
administered queswonnaire to gather the basic
dcmogm})hlc details and clinical parameters as well
as a self-administered queswonnaire to assess the
HRQoL (ViDal). Clinical data was obtained from
the DYOD-SL database (kandy regional centre) and
clinic records. The Vidal Eng?ish queswonnaire and
the validated Sinhala version was used to obtain data
on quality of life.

Out of the 104 patients screened from the
DYOD-SL database, 52 pauents diagnosed with
T1DM by the means of clinical or biochemical
characterisucs. Out of those 52 patients, a total of 30
pauents fulfilled our inclusion and exclusion criteria
and were recruited to the study.

The ethical clearance was obtained from the Ethics
review Committee of National Hospital Kandy.
Informed written consent was obtained from the
paments who were recruited in the study. Privacy and
confidenwality of the patients were maintained
during the study.

Statistical Analysis

All data were tested for normality via Shapiro-Wilk
test. The variables were normally distributed, and we
used descriptive statistics by assessing the mean with
standard deviation and a paired t-test to compare the
vartables. The level of significance was considered as
P value of <0.05. HRQoL analysis was done through
reliability stamstics and Cronbach’s alpha was
calculated for each subscale of the ViDal
questionnaire to assess the validity of thc scales.
Spearman’s correlation was applied to analyse the
correlamon between each subscale and ANOVAs was
applied to compare ViDal score with clinical
parameters. A Bonferroni Post Hoc test correcuon
was done to control the type 1 error.

Results

Population characteristics

Among the study populason, 12 p"mcnts were males
and 18 were fcm"f (40% and 60%). The mean age
was 21.5 years. 36. 7'/- of our study population was
educated up to ordinary levels and 26.7% pauents
were either doing or completed their undergraduate
studies. The mean duration of diabetes among our
populason was 95.5 months (£SD 74.7). The mean
duration of self-wwation of insulin was 9.5 months
(£SD 4.8) (Tables 1 & 2).

Clinical outcomes

The mean HbAIC level recorded prior to
introducing carb counting and self-management was
11.4% (£SD 3.3) which %ms come down to 2 mean
of 10.2% (XSD 2.1) after the introduction of
structured educawon on self-adjussment of insulin,
though it did not show a statistically significance
(P=0.129 and 95% CI -0.38 to 2.80). Only 4 pauents

(13.3%) reported admissions with  diabetic
keto acidosis. However, 19 patients g73 3%) have
experienced hypoglymcmn within the last one year,
in which 8 patients (30%) have experienced a severe
hypoglycaemia. Of notc 11 patients (36.7%)
experience ongoing hypogl ymcmn which 1s meant
by h}poglymcmn within the last week of study

recruttment (Table 1).

HRQol. assessment and Validation of ViDal
questionnaire in study population

Rcli"tbilitf statistics were ap Iphcd via performing
Cronbach’ alpha to evaluate the internal consistency
of the subclasses of ViDal questionnaire. It showed
Chronbach’ alpha of 0.86 for the interference with
life (question numbers 1-12), 0.84 for the Self-care
question numbers 13-23), 0.76 for wellbeing
question numbers 24-29) and 0.71 for concern about
the illness (question numbers 30-34). As all the
subscales had coefficients >0.70, the validity of the
questionnaire for our sqmplc population  was

adequate (Table 3).

Analysis of the individual questions in the four scales,
the subscale chndl % 1ntc1fc1cncc in life showed a
highest mean towards agreeing the
statement) for h'wm dnbctcs has changed my life’.
chndmg self-care, %m highest mean (4 3%0.9) was
observed” for ‘m my  trainin quantifying
carbohydrates allows flexibility in my diet’ and the
lowest mean (2.620.9) was detected for ‘I find it hard
to do the daily controls blood glucose’. These
statistical findings prove that there are benefical
outcomes from our current management practice.
However, still the flexibility ot the current
management practice with mufnplc daily injections
and capillary blood glucose monitoring are
inadequate in improving the patients’ worry about
their Chncss in terms of hypoglycaemia (the highest
mean of +4.2£0.8).

The total scale descriptive analysis showed that the
patients gave a neutral answer for the subscales
regarding interference in life and Wcllbcm% category,
though agreed on the statements in selt-care and
worry about the illness. There was a statistically
% nificant positive correlation observed between the
scales of self-care and wellbeing as well 13
Wcllbcm and worry about the illness (P<0.05). I
1nd1c1tc§ that as one subscale increases, the othc1
subscale also tends to increase.

Correlation between population characteristics
and HRQoL

There was statistically  significant  correlation
between the highest mean in wellbeing and higher
educational lcvcéfT (P<0.05). Similatly, h1g% mean value
in self-care and worry about the illness also were
associated with higher educational level, though the
values did not show statistical s1gr11ﬁmr1cc A
Multiple regression was run to predict the individual
scale from other scales. Interference with Life,
Wellbeing and Concern about the illness statistically
significantly predicted Selfcare scale  (p<0.05).
Interference with Life, Selfcare and Concern about
the illness statistically significantly  predicted
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Table 1: Basic demographic details and complicasons related to diabetes or treamment

Variable Characteristics Frequency Percentage
Sex Male 12 410%
Female 18 60%
Age (Years) 18-25 30
Educason Grade 1-5 0
Grade 6-10 2 6.7%
O/L 11 36.7%
A/L 9 30%
Graduate 8 26.7%
Foot Ulcer Yes 1 3.3%
No 29 96.7%
Maculopathy Yes 1 3.3%
No 29 96.7%
PDR (Laser Eye Injection) Yes 1 3.3%
No 29 96.7%
Admissions with DIKA Yes 4 13.3%
No 26 86.7%
Last episode of Hypoglycaemia Within last week 11 36.7%
Within last month 5 16.7%
Within last year 2 6.7%
One year ago 3 10%
No Episodes 9 30%
Last Episode of Severe Hypoglycaemia Within last week 3 10%
Within last month 5 16.7%
Within last year 1 3.3%
One year ago 3 10%
No Episodes 18 0%
Number of Severe Hypoglycaemia T Episode 3
within last year 4 Episode 1
6 Episodes 1
10 Episode 1
12 Episode 1
20 Episode 2

Table 2: Durasion of T1DM, treamment and comparison of HbA1C, renal func#ons, urine albumin creasinine raso

Variable Mean Standard deviation (SD)
Mean age 21.5 2.49
Duraton of Diabetes(Months) 95.46 74.71
Durason of Carb counting (Months) 11.38 3.93
Duramon of Basal Bolus Insulin Regime implementasion(Months) 9.52 4.78
Baseline HbA1C (Prior to introducson of current management) 11.13 3.37
HbA1C — after introducson 10.15 2.11
Baseline Serum Creannine 59.97 19.96
Serum Creawnine — After current management 53.28 21.30
Baseline Albumin Creasnine raso 63.88 127.37
Albumin Creatinine ramo- After current management 25.62 50.39

Table 3: Reliability Stasssics of subscales

Cronbach's Alpha  Cronbach's Alpha Based on

Standardized Items

Number of Items

Interference with life scale .846 841 12
Selfcare scale .832 .845 11
Wellbeing Scale 706 705 5
Concern About Illness Scale .833 .845 5
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Wellbeing scale (p<0.05). Interference with Life,
Selfcare and Wellbeing stamstically significantly
predicted Concern about the illness scale (p<0.05).

There was no statistical difference noted between
HRQoL and gender, although wellbeing, selt-care
and concern zﬂgaout the illness scores were higher in
males than females. Interference in life was highly
reported among females.

Discussion

TIDM 1s a chronic illness requiring complex
therapeutsc measures with lifewme insulin weatment.
Due to its complexity and lifelong dependency on
medical treasment, pawents living with diabetes may
have significant impact on cliniczﬁ outcome as well as
the psychological wellbeing. Indeed, it is one of the
few chronic endocrinological condisons where a
near normal life can be achieved with evolving
therapeutc advancements and technology in the
management. However, as a developing country, Sri
Lanka faces various challenges in delivering the
optimum management due to limited resources,
accessibility, and knowledge gap coupled with
sycho-social stigma of having diabetes & VL

heretore, we sull have a lag in catching up with the
so called ‘deal care’. Atapattu et al. in 2012,
porwaited the suggeswons to overcome the
challenges in managing the T1DM mainly among
paediatric age group M.

As a part of improving the management of T1DM,
we aimed to explore the clinical outcomes of the
current management practice which involves
carbohydrate counsng and self-management of
muluple daily injections of insulin and to describe
the HRQoL.

In the light of that, we described the basic
dcmogmp]%ic data, difference in HbA1C prior to and
after starung self-management of insulin, baseline
data on frequencies and severity of hypoglycaemias
and diabetic keto acidosis (DKA). In addiwon, the
psychological aspects and the HRQoL related to the
disease burden and the management practices
among the cohort of patients living with T1DM
were assessed with the help of ViDal questionnaire.
It is carried out througﬁ a set of 34 queswons
grouped into four subscales namely interference in
the life, selt-care, wellbeing, and concern about the
illness.

According to our single centre study, there was a
mean HbA1C reducwon of 1.21% following the
introduction of carb counting and selt-adjussment
of insulin when compared to the HbA1C prior to
introduction of this current practice, however, there
was no stamswcal significance noted. The study
duration may have to be extended further with a
higher sample number to improve the significance of
this result. Moreover, inwoducing the structured
education program for TIDM at pauent level will
help to improve the HbA1C outcome further. The
occurrence and frequency ot hypoglycaemia was still
observed following the succcssfu% mnwoducwon of
self-management in 11/3@ patients, in whom 3

patients had at least one severe hypoglycaemia
E[pisodc within the last one week from the study date.

his  shows an inadequacy of our current
management practice with routine four-point glucose
check with finger pricks and multiple dgily doses of
insulin. Further, this implies the importance of
introducing a better management facility such as
short acting insulin analogs imnstead of using the
current short acting human insulin,
self-administrating glucogon injections, Continuous
Glucose  Monitorin, (CGM)  devices  with
hypo-alarms and insulin pumps. Therefore, in view
o}fﬂD achieving a better glycaemic control without
getting hypoglycaemia, we reiterate the importance of
introducing short acting insulin analogs, continuous
glucose monitoring and 1insulin  pumps among
selected individua%s who have hypoglycaemic
unawareness and brittle diabetes!™*.

The set of 34 questions in the ViDal questionnaire
was used to assess the HRQoL among our young
patients living with T1DM. The wvalidity of the
questionnaire was adequate in all four subscales as the
Cronbach’s zd?ha was >0.70. Males had a higher mean
value for self-care, wellbeing and worry about the
illness while females had higher mean value for
interference in life due to diabetes, expressing the
higher mean value as favouring the answer towards
agreement with the statement. Higher educational
levels were associated with better self-care with
statistical significance, that proves the fact that the
better understanding and practicing the carbohydrate
counting and self-management of insulin, in turn will
provide a better self-satistaction and confidence.

The comparison among individual questions revealed
that the tear of hypog%ycacmia according to ViDa 1
scale 1s still existing as the clinical outcome proved
persistent hypoglycaemia, even after the introduction
of carbohydrate counting and selt-management.
There are plenty of systematic reviews and
randomised controlled trials exhibiting the beneficial
eftects of carbohydrate counting and management of
diabetes adjusted to eating patterns P
Furthermore, similar structured education program
like Dose Adjustment For Normal Eating
(DAFNE), which 1s in practice in the UK for long
time have assessed the Qol. and HbA1C difterence a
decade ago, proved signiticant beneficial outcomes on
both HbA1C improvement and QoL %1,

We identified a few limitations on this study such as
limited number of patients who fulfilled the
recruitment criteria, short mean duration after
introduction  of  carbohydrate counting and
self-management practice and lack of baseline
HRQoL data for comparison. Follow up analysis and
comparison are required to identify any further
changes in the clinical and psychological outcomes. In
the meantime, we aim to extend this study in
multicentre levels among a larger population over a
longer duration to gather more information from
Sti Lankan perspective in the future and we
believe that will express the actual outcome of
the current practice and facilitate establishing the
ideal management and care.
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Conclusion

Carbohydrate counting and self-management of
insulin ~ weatment may have beneficial effects
achieving an HbA1C reducton in young adults with
T1DM over a short duramon, however, further
follow up studies required for confirmason. The
HRQoL assessment proves the need for focusing on
hypoglycaemia Iprcvcnnon with better way of
treatment modalities including short actng analo

insulins, glucagon injecwons for majority 1n§
advanced technological devices such as CGMs and
insulin pumps in selected individuals. Furthermore,
it was evident that educational level of the pawents
determines the ability of benefit from the current
Fr’tctlcc Further standardizamon in rcportm% with
higher number of sample populamon over a longer
duration is needed to tind the correlation between
HbA1C reducwon and HRQolL outcome.

Ackenowledoernents:
Mrs Indrani Kulasooriya, Nursing officer, Nawonal
Hospital Kandy
Step D team, Sri Lanka college of Endocrinology

References

1z Monqghan M, Helgeson V, & Wiebe D. Tvpe 1 diabetes
in young adulthood. Curvent diabetes reviews. 2015: 11(4),
239-250. https://www.ncbinlm.nih.gov/pmc/arti-
cles/PMCH526384/.

2. Jothydev Kesavadev, Shaukat M. Sadikot, Banshi Saboo,
Dina Shrestha, Fatema Jawad, Kishwar Azad, Mahen-
dra Arunashanthi Wijesuriya, Tint Swe Latt, Sanjay
Kalra. Challenges in Type 1 diabetes management in
South East Asia: Descriptzve situational assessment. [On-
line].; 2014 [cited 2023 April 01. Available from:
https://www.ncbi.nlm.nih.gov/pmc/articles/P
MC4171880/.

3. Atkinson MA, Fisenbarth GS, Michels AW, Type 1 dia-
betes. The Lancet. 2014 Jan +,383(9911):69-82.

+ Madelon B. Bronner, Mariélle A. C. Peeters, Jane N. T.
Sattoe & Anneloes van Staa. The impact of type 1 dia-
betes on young adults’ health-related equality of life.
[Online].; 2020 [cited 2023 March 22. Available from:
https://heqlo.biomedcentral.com/arti-
cles/10.1186/512955-020-01370-8.

5. Marta Murillo, Joan Bel, Jacobo Pérez, Raquel Corripio,
Gemma Carreras, Xavier Herrero, Josep-Maria Men-
gibar, Dolors Rodriguez-Arjona, Ulrike Ravens-Sieber-
er, Hein Raat & Luis Rajmil. Health-related quality of
life (HR@OL) and its associated factors in children with
Type 1 Diabetes Mellitus (T1DM). [Online].; 2017
[cited 2023 March 22. Available from: https://bmcpe
diatr.biomedcentral.com/arti-
cles/10.1186/s12887-017-0788-x.

6. Elisabeth A. Northam, PHD, Ashleigh Lin, Sue Finch,
George A. Werther, Fergus J. Cameron. Psychosocial
Well-Being and Functional Outcomes i Youth With
Type 1 Diabetes 12 years After Disease Onset. [On-
line].; 2010 https://www.ncbinlm.nih.gov/pmc/arti-
cles/PMC2890334/

T Kathryn S. Bryden, David B. Dunger, Richard A.
Mayou, Robert C. Peveler, H. Andrew W. Neil. Poor
Prognosis of Young Adults With Type 1 Diabetes : A
longitudinal study. [Online].; 2003 https://diabetesjour-
nals.org/care/article/26/4/1052/23705/Poor-Progno
sis-of-Young-Adults-With-Type-1

8. Mobassert M, Shirmohammadi M, Amirt T, Vahed N,
Hosseimt Fard H, Ghojazadeh M. Prevalence and inci-
dence of type 1 diabetes in the world: a systematic
review and meta-analysis. Health Premet Per_gect 2020

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Mar;10(2):98-115. doi: 10.34172/hpp.2020.18.

Gabriel AG, Thomas GR, Sarah EL, Fe1 WV, Stephen C,
Carmne B. Global ncidence, prevalence, and mortality of
type 1 diabetesin 2021 with projection to 2040: a model-
ling study. The Lancet Diabetes and Endecrinelogy. 2022 Oct;
10(10): 741-760. https://do1.org/10.1016/52213-8587
(22)00218-2

Deepanie Pathiranage. AMS, Yoshie Mor. Self-Care
among Adolescents with Type 1 Diabetes M ellitus and
Nursing Care m Sri Lanka:Review of Literature. The Kita-
kante Medical Jeurnal. 2016 April; 66(1): 15-22.
Arambewela. MH, et al. Are we giving enough attention
to young people with diabetes? A preliminary analysis of
the multicentre database for the patient with young-on-
set diabetes i Sri Lanka (DYOD-SL). S#i Lanka Journal
of Diabetes Endecrinelogy Metabelism. 2022; 13(02): 13

Are we giving enough attention to young people with di-
abetes? A preliminary analysis of the multicentre data-
base for the patient with young-onset diabetes in Sri
Lanka (DYOD-SL)- Step-D research team, oral presen-
tation, and abstract publication. Internatienal conference on
Medical Sciences 2023.

Abdraimova A, Besancon S, Portocarrero |, Ramaya K,
Dunganova A, Ewen M, et al. Management of type 1 di-
abetes in low- and middle-income countnes: Compara-
tive health system assessments in Kyrgyzstan, Mali, Peru
and Tanzania. Diabet Med. 2022 Aug;39(8): e14891. dot:
10.1111/dme.14891. Epub 2022 Jun 6. PMID:
35621029; PMCID: PMC9543552.

Subramanian S, Baidal D. The Management of Type 1
Diabetes. [Updated 2021 May 22]. In: Feingold KR,
Anawalt B, Blackman MR, et al. Enderex: [Internet.
South Dartmouth (MA): MDText.com, Inc.; 2000-.
Available from: https:/ /wwwncbinlm.nih.gov/-
books/NBK279114

Margaret M. McCarthy, Margaret Grey; Type 1 Diabetes
Self-Management from Emerging Adulthood Through
Older Adulthood. Diabetes Care 1 August 2018; 41 (8):
1608-1614. https://dot.org/10.2337/dc17-2597
Hamilton K, Stanton-Fay SH, Chadwick PM, Lorencatto
E, de Zoysa N, Gianfrancesco C, et al. DAFNEplus
study group. Sustained type 1 diabetes self-management:
Specifying the behaviours mvolved and their influences.
Diabet Med. 2021 May;38(5): e14430. dor: 10.1111/d-
me.14430. Epub 2020 Dec 8. PMID: 33073393;
PMCID: PMC8247296.

Atapattu N, De Silva KSH. Improving diabetescarein Sri
Lankan children: the way forward. v Lanka Jeurnal of
Diabetes Endecrinelogy Metabelism. 2012; 02(01): 35-38.
Beck RW, Riddlesworth T, Ruedy K, Ahmann A, Ber-
genstal R, Haller S, et al. DIAMOND Study Group.
Effect of Continuous Glucose Monitoring on Glycemic
Control in Adults with Type 1 Diabetes Using Insulin
Injections: The DIAVIOND Randomized Clinical Trial.
JAVLA. 2017 Jan 24317(4):371-378. doi: 10.1001/ja-
ma.2016.19975. PMID: 28118453.

Jiao Y, Lin R, Hua X, Churilov L, Gaca MJ, James S,
Clarke PM, O Neal D, Ekinct EIL A systematic review:
Cost- effecm eness of continuous glucoqe monitoring
compared to self-monitoring of blood glucose m type 1
diabetes. Endecrinel Diabetes Metab. 2022 Nov;5(6): e369.
doi: 10.1002/edm2.369. Epub 2022 Sep 16. PMID:
36112608; PMCID: PMC9659662.

Thomas MG, Avan P, Godsland IF, Lett AM, Reddy M,
Olver N. Optimizing type 1 diabetes after multiple daily
mjections and capillary blood monitoring: Pump or
sensor first? A meta-analysis using pooled differences
outcome measures. Diagbetes Obes  Metah. 2021
Nowv;23(11):2521-2528. doi: 10.1111/dom.14498. Epub
2021 Aug 12. PMID: 34286892.

AlBabtamn SA, AlAfif NO, AlDisi D, AlZahrani SH.
Manual and Application-Based Carbohydrate Counting
and Glycemic Control in Type 1 Diabetes Subjects: A

Narrative Review. Healthcare  (Basel). 2023  Mar
2. / .

Sri Lanka Journal of Diabetes, Endocrinology and Metabolism 2024 / Vqume 15 No 2

Page | 31



23.

24.

25.

37046861; PMCID: PMC10094622.

Wiyono L, Ghitha N, Clarisa D, Larasatt A. Carbohy-
drate counting implementation on pediatric type 1 dia-
betes mellitus: systematic review and meta-analysis. ~Awuwn
Pediatr Endecrinel Metab. 2023 Sep;28(3):206-214. doi:
10.6005/apem.2244242.121. Epub 2023 Sep 19.
PMID: 37798895; PMCID: PMC10556441.

Bell KJ, Barclay AW, Petocz P, Colagiuri S, Brand-Miller
JC. Efficacy of carbohydrate counting m type 1 diabe-
tes: a systematic review and meta-analysis. Lancet Diabe-
tes Endecrinel. 2014 Feb;2(2):133-40. doi:10.1016/S2213
-8587(13)70144-X. Epub 2013 Oct 25. PMID:
24622717.

Builes-Montario CE, Ortiz-Cano NA, Ramirez-Rincon
A, Rojas-Henao NA. Efficacy, and safety of carbohy-
drate counting versus other forms of dietary advice in
patients with type 1 diabetes mellitus: a systematic
review and meta-analysis of randomised clinical trials. |

26.

27.

Hum Nutr Diet. 2022 Dec;35(6):1030-1042. do1:10.1111/
jhn.13017. Epub 2022 May 11. PMID: 354363064.
Hopkins D, Lawrence I, Mansell P, Thompson G, Amiel
S, Campbell M, Heller S. Improved biomedical and psy-
chological outcomes 1 year after structured education n
flexible insulin therapy for people with type 1 diabetes:
the UK. DAFNE expenence. Diabetes Care. 2012
Aug;35(8):1638-42. do1: 10.2337/dc11-1579. Epub 2012
May 22. PMID: 22619082; PMCID: PMC3402270.
Speight |, Amiel SA, Bradley C, Heller S, Oliver L, Rob-
erts S, Rogers H, Taylor C, Thompson G. Long-term
biomedical and psychosocial outcomes following
DAFNE (Dose Adjustment For Normal Eating) struc-
tured education to promote intensive insulin therapy in
adults with sub-optimally controlled Type 1 diabetes. Dz-
abetes Res Chin Pract. 2010 Jul;89(1):22-9. dor: 10.1016/j.
diabres.2010.03.017. Epub 2010 Apr 18. PMID:
20399523.

Sri Lanka Journal of Diabetes, Endocrinology and Metabolism 2024 / Volume 15, No 2

Page | 32



Annexure 01: Original ViDal Questionnaire Annexure 02: Original ViDal Questionnaire
(in English). Version 1. Last updated 19.1.2022 (in Smhala). Version 1. Last updated 19.1.2022

ViDal Questionnaire 8eedR dBved 81 Bw e5i8st wew eweds wedsId S8ned pemni@mmdy BEAE yd8WdBw
Please mark with an X your level of agreement with each of the statements below, which refer to your
opinion concerning your health-related quality of life. It is very important to answer all the questions 23ed $Ined QENODMOs BEIG ton ®RH Bud A Ded MEWD ©eeen o8E 0T, 33 Bodcod BERG meln
and not leave anything in biank. Remember that there are no good or bad answers; what is important goe. Pom 28 oste, 0082 AR swg oud H1om BEQS, 6Ce Dudndis eamemes. 8ud edex Dsles! Ded §0-m geoos,
is to know your opinion. Thank you. 1=BBeds dme modd
1 = totally disagree 2=mw ornedd
2= d|s‘agree ) 3=omodtens evd erndsiest o
3 = neither agree nor disagree
4=agree 4=0ww 008
5 = fully agree S=0dymbesai® dnw 6OB
ine di - al wonshios (fri .
e H";'oﬁp‘l’:'::’)s my socia (friends, R 1. & Beo Bord 0 ©OBHDm o0g ovon B 15 (8 Onds, sewss, oomeOs) 12345
2. 200@wm pIFOw Bw eBef qwd 08 OO eBod A0 90 wed 12345
2 Having diabetes makes me feel different 1 2 3 4 5 3. Exmem giByBxt 82880 B¢ 88 ®0 mGedwB 12345
4. 30t DD RIS Ko Sed Demipee on geons w1l m0un 38 0 @i (¢ 520, @49, 12345
3 Having to administer insulin is a daily problem for me 1 2 3 4 S ©8#ID0%3, BI5Y gomns o)
5. 2oDiBmd R dod 88nu cdwed 8 g1o L2345
4 Having diabetes limits my social life and leisure time (eatingout, 1 2 3 4 5 5 P o — 5 2543
celebrations, travel, etc.) - Fodd = o8 ©0dsfmedg svom B e
7. ®ed &afBo 88mo SeDBwid Buw: 88 8 ¢:# A0 snwef 123 435
5 Having diabetes has changed my life 1 2 3 4 5 8. EwDidwr gnd gand Hws Srod mB8m Hermdne B Belsy Srod ©@imn 805 600 e & 12345
.
6 Having diabetes complicates my family relationships 1 2 3 4 5 9. EuBBwmd Bod efomyp E0nwd ¢@nd B Bn tnBus coneid 1 3 3
10. ®r06 §e0 B 2O 0 6B 6o (> 0BB (@ 00 Badt > 1 345
7 | feel limited in my professional life because of diabetes 1 2 3 4 5 11, 80Bi@md 630 B Sod -8 80mu0 Scm@= &8 Hod | 3 5
12. @0 D80 80 @i 88nwa e &) I 3 5
8 | have some complications/s of diabetes that limit me physically and 1 2 3 4 5 - Pifaeificy doa esess Soaus PE e wuta
therefore worsen my quality of life 13. 8mam) @0 Bod §udiBu: 2xfHDs sEhe BoOFE0 e 88D, :88=0 eredd 1 3 5
14. 808 8wD BEAED 100 g el ©® (p®, omg BB memwn e RO0 88 4D B am 1 3 s
9 Daily life with diabetes causes me added stress 1.2 3 4 5 15. medinBebd 5@ s 0 eme B000 nes 6f M= 80 880 mitnd Dol 1Bmn HB90 wBwd g | 3 5
16. 2@ 2556 ceme AB00 B8 ot oxfen 9O BEAG OO 5580 o cod 123 45
10  Iam worried about others knowing that | have diabetes 1 2 3 4 5
17. 8o 2uir@m a5bs mE B wap 88 el 008 12345
11 Having diabetes limits my sex life 1 2 3 4 5 18. @067 28 @000 0elx] 20 0O Dosl gCeSEE and eulBy R Bgd DD mE PFend 1 3 5
19. 8388w BB HDL tEHEd 98 cAwatm edews BEACE 28 B0 sxfedd I 3 5
12 Icanleadanormallife with diabetes 12 3 4 5 20. 0 008m Sod GiEG B 2008 (IIAIC) mm 08 0:8em0 credd 123

w

T = = - 21, BaBiBnd mewo 8od coiin SBned camdwns 900 ol B g 1
13 | feel satisfied with my daily involvement in the self-care of mydiabetes 1 2 3 4 5

=

2. §SEEwnD BAw G 80! 4tnC STred EELHES 8L8E) mABO £O Bepes 48 A0 meet 1

14 My training/knowledge of diabetes helps me to ensure good control 1 2 3 4 s 23. &mem 84 2008 meme B3O 8D gumys ! 3
24, ea@omwans! 80 cwgs! Dedn OrRR0,, 61530 owEel Ho 01RO vide s 3 5
15 My training in quantifying carbohydrates allows fiexibility in my diet 1 2 3 4 5 25. €0 ewse BB Qe G5 | 3 5
= N - 26. 80 ewg @180 yoes am I 3 3
16  |feel satisfied with how | deal with my diabetes 1 2 3 4 5 -
27. 208 8wD 080 HA § 470 (@D Bto Mo 82008 crAFO D aBd ;s 1 3 5
17  Ifeel motivated with the self-care of my diabetes 1 2 3 4 5 28. 80 @5m Dmw® BES w6mr D WM EnEe BEALH 31500 xedd 1 3 5
29. rodf EBous svey €08 vOA W3 08 srmd | 3 5
18  1adjust the insulin dose to my diet in order to ensure good control 1 2 3 4 5 30, 0doC B8 6500 BEAG 99 Bk i 1 3
i - 88 2l G oz 3 5
19 Ifeel satisfied with my drug treatment, because it helps control my 1 2 3 4 s 3185 0000 &) 808 4000 BEAGD O Hné BIGHEEHS oD I o
diabetes 32. 88 9000 918 e 404 @ BEACD OV Ané wicRAESH 9T L 5

w

33. 200Bw® Hw 00700 §ATD BB WRE O §iF DD BEAGY 9V Ao 0cREYS e 1

20 |feel satisfied with my current blood glucose (glycosylated hemoglobin) 1 2 3 4 S
control

RN N R R R NN R R R RN R R RN R RN RN N N
w

PN NN RS EFN RN N N N N N Y RN N S I N EEN N R XU s N Y
“

W w W W w

34. 88 veow e91¢ 38 Bcwos €5I0cE on ERD 418 38410 BEAED 00 B5d® tichER 288 t

21 Themanagement of diabetes is normally integrated into my dailylie. 1 2 3 4 S

22 | consider that | have flexibility and freedom in my dietdespitehaving 1 2 3 4 5

diabetes
23 Ifind it hard to do the daily controls {blood glucose) 1 2 3 4 5
24 Irestwell and my sleep at night is good 1 2 3 4 5
25  |feel well physically 1 2 3 4 5
26 |feel well psychologically 1 2 3 4 S
27 I have other illnesses as a consequence of diabetes thatworsenmy 1 2 3 4 5

quality of life
28  Ifeelsatisfied with the time | spend doing physical activity 1 2 3 4 5
29 | consider my quality of life in general to be good 1 2 3 4 S
30 Iam afraid of hypoglycaemia {drops in sugar level) 1 2 3 4 S
31  loften feel concerned about hypoglycaemia 1.2 3 4 5
éz I feel concerned when | have high blood glucose 1 2 3 4 5
33  Ioften feel about future lications of diabetes 1 2 3 4 5

34 | often feel concerned about having to enter hospital because of poor 1 2 3 4 §
diabetes contcol

Interference with life: (1---12), self-care (13---23), wellbeing (24--29) and concern about the illness
(30---34). The scores corresponding to each subscale are added for correction. Items 12, 23 and 27
are inverted for correctinterpretation. Copyright® 2017 Dacil Aivarado-Martel. ULPGC.

Sri Lanka Journal of Diabetes, Endocrinology and Metabolism 2024 / Volume 15, No 2 Page | 33





