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Abstract

Aim: This thesis sought to determine the prevalence of prediabetes and
undiagnosed Type 2 Diabetes (T2d) in North Iceland. Furthermore, a comparison
of the Finnish Diabetes Risk Score (FINDRISC) with other instruments and
measurements is conducted to identify individuals at risk of T2D in primary
healthcare in Iceland, and to evaluate the differences in health literacy and well-
being among participants. Additionally, this thesis examines how a nurse-led
follow-up using the Guided Self-Determination (GSD) approach can help
individuals at risk for T2d reduce their risk of coronary heart disease (CHD).

Methods: This thesis builds on a cross-sectional study and a randomized
controlled trial (RCT). Data was analysed using descriptive statistics and, when
appropriate, chi-square, means of z-tests or ANOVA, general linear models of
repeated measures, correlation, regression, ROC curve analyses and non-
parametric tests. Invited to participate in studies I and II were people aged 18-75,
not diagnosed with diabetes, fluent in Icelandic or English, and living in the
service area of the three largest primary healthcare centres of the Health Care
Institution of North Iceland. Participants completed the Finnish Diabetes Risk
Score, HbAlc levels, health literacy and well-being questionnaires, waist-to-
height ratio measurements, and background information. The sensitivity and
specificity of FINDRISC, waist-to-height ratio, and body mass index were
compared by using the HbA 1c¢ measurements. The data were analyzed by gender
and residency.

A randomized controlled trial was conducted in study III. This included a
translation and back-translation of the GSD intervention instrument’s reflection
sheets and guidelines. A total of 81 participants from the database of studies I and
IT fulfilled the inclusion criteria of scoring >9 points on the Finnish Diabetes Risk
Calculator and either or both a) HbAlc >40 mmol/mol and/or b) body mass index
>30 kg/m2. GSD counselling was provided over three months to the intervention
group, while controls received a leaflet on healthy diet choices published by the
Directorate of Health. The Icelandic Heart Association CHD risk calculator
measurements were conducted at baseline (Time 1), 6 months (Time 2), and 9
months (Time 3) and used to assess changes in risk of CHD during and after the
intervention.

Results: No undiagnosed T2d was found. Of 220 participants, 13.2% showed a
prediabetes biomarker. The average age was 52.1 years (SD+14.1), with 65.9%
being female. High rates of overweight and obesity were observed, with 32% of
men and 35.9% of women having a body mass index of >30 kg/m? The mean
HbAlc readings in mmol/mol were 35.5 (SD+3.9) for males and 34.4 (SD+3.4)
for women. Using cut-off points of >11 on FINDRISC yielded the highest
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sensitivity and specificity for prediabetes detection, with an ROC curve of 0.814.
A waist-to-height ratio > .5 was found in an additional 68 at increased overall
health risk. Neither gender nor residency affected results. In the RCT, 56 of the 81
participants who met the inclusion criteria finished all measurements, 28 in each
group. No significant difference was noticed between groups in CHD risk.
Significant differences were observed in reduced body mass index (p =0.046),
HbAlc level (p=0.018), and diastolic blood pressure (p=0.03) were seen
between times 1 and 3 in the intervention group. A decreased CHD risk, in the
next ten years, was found for 54% of the 56 participants who completed all
measurements at Time 3. The relative risk reduction showed that the CHD risk
was reduced by 18% among participants in the RCT, and the number needed to
treat for one to lower their risk was nine.

Conclusions: The non-invasive FINDRISC instrument, with a score of >11 points
can be utilized as a reference point for T2d risk assessment in primary care.
Although significant group differences were not found in the change in coronary
heart disease risk following this 12-week intervention, regular measurements and
the GSD counselling appear to be beneficial for within-group measures and the
overall reduction of coronary heart disease risk factors.

Keywords: Finnish Diabetes Risk Score (FINDRISC), HbAlc, Type-2-Diabetes

risk, Primary healthcare, Guided Self-Determination (GSD), Coronary Heart
Disease (CHD) risk.
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Agrip

Markmid: Meginmarkmid rannsokna ad baki ritgerdarinnar var ad leitast vid ad
dkvarda tioni forstigseinkenna og dgreindrar sykursyki af tegund 2 (SST2) &
Nordurlandi. Gerdur var samanburdur a nemni og sérteki finnska
ahettumatslistans fyrir SST2 (FINDRISK) vid adrar melingar i ad finna
einstaklinga i aheettu 4 ad f4& SST2 innan heilsugaslunnar hérlendis. Einnig var
gerdur samanburdur 4 heilsulasi og vellidan patttakenda. Jafnframt voru kénnud
ahrif eftirfylgdar med adferdinni Leidbeinandi Sjalfsakvordunar (GSD), sem
hjukrunarfreedingar & heilsugeslu veittu einstaklingum sem fundust 1 dhaettuhdpi
fyrir SST2, vid ad minnka ahettu peirra 4 kransadasjukdomi.

Adferdir: Ritgerdin er byggd 4 Dpversnidsrannséknum og slembadri
samanburdarrannsokn. Gognin voru greind med lysandi tolfraedi, medaltolum, ki-
kvadrat, t-profum eda ANOVA, linulegum likénum endurtekinna melinga, fylgni
profum, adhvarfsgreiningu, ROC-ktrfugreiningu og profum um 6héoda dreifingu,
eftir pvi hvad vid atti hverju sinni. [ rannsokn I og II var einstaklingum 18-75 ara
bodin patttaka ef peir voru busettir &4 pjonustusvadi einhverjar priggja sterstu
heilsugaslustodva Heilbrigdisstofnunar Nordurlands, an pekktrar greiningar a
sykursyki sem jafnframt téludu og skildu islensku eda ensku. Lagdur var fyrir
finnski ahaettumatslistinn 4 sykursyki nestu 10 arin, auk spurningalista um
heilsulesi og vellidan. Meld voru HbAlc gildi asamt mealingum & hlutféllum a
pyngd og mittismali vid haed auk skraningar bakgrunnsupplysinga. Nemi og
sérteekni  finnska édhaettumatslistans, hlutfall mittis og hadar og
likamspyngdarstudull voru borin saman vid HbA ¢ gildi. Gognin voru greind eftir
kyni og busetu. I pridja hluta var gerd slembud samanburdarrannsokn, sem
jafnframt {6l i sér pydingu og bakpydingu & verkfaerum ihlutunarrannsdknarinnar.
Alls uppfylltu 81 patttakendur ur rannséknarhluta I og II inntdkuskilyrdi um ad
skora 4 >9 stig &4 FINDRISK og annad hvort eda bedi a) HbAlc >40 mmal/mol
og b) likamspyngdarstudull >30 kg/m?. Leidsdogn med leidbeinandi sjalfsakvordun
var veitt ihlutunarhépi 1 prja manudi, en samanburdarhopurinn fékk baekling um
hollt mataradi sem utgefin var af Embaetti landlaeknis. Melingar voru gerdar fyrir
upphaf ihlutunar (Timi 1), 6 (Timi 2) og 9 manudum (Timi 3) eftir lok ihlutunar
til a0 meta breytingar & ahattu & kransedasjukdomum og fardar inn i
ahattureiknivél Hjartaverndar.

Nidurstoour: Enginn reyndist med ogreinda SST2. Af 220 patttakendum voru
13.2% med meeligildi sem bentu til forstigseinkenna sykursyki. Medalaldur var
52.1 ar (stadalfravik £ 14.1), par af voru 65.9% konur. Ha tidni ofpyngdar og offitu
sast, par sem 32% karla og 35.9% kvenna h6fou likamspyngdarstudul >30 kg/m?.
Medalgildi HbAlc i mmol/mol voru 35.5 (stadalfravik + 3.9) fyrir karla og 34.4
(stadalfravik £+ 3.4) fyrir konur. Notkun vidmidunarmarkanna >11 stig &



FINDRISK gaf heesta neemi og sérteekni fyrir greiningu forstigs sykursyki, med
ROC-kurfu upp 4 0.814. Hlutfall mittis midad vid haed > .5 leiddi i 1j6s ad 68 voru
einnig i aukinni heildar-heilsufarsahattu. Hvorki kyn né buseta h6fou ahrif &
nidurstodurnar. [ ihlutunarrannsokninni luku 56 af 81, sem uppfylltu
inntdkuskilyrdi, 6llum maelingum 28 1 hvorum hép. Enginn marktekur munur sast
4 milli hdépanna hvad vardar dhattu 4 kransedasjukdémi. Markteekur munur sast
4 lekkudum likamspyngdarstudli (p = 0,046), HbAlc gildum (p = 0,018) og
panbilsprystingi (p = 0,03) milli tima 1 og 3 1 ihlutunarh6pnum. Laekkud ahetta a
kransaedasjukdomi neestu tiu arin kom fram hja 54% patttakendanna 56 sem luku
6llum melingum. Hlutfallsleg ahattuminnkun benti til 18% minni dhattu med
patttoku 1 rannsoknarhluta III. Fj6ldi einstaklinga sem purfti ad medhdndla til ad
leekka ahaettu hja einum einstaklingi reyndist vera niu einstaklingar.

Alyktanir: Finnski ahaettumatslistinn er ekki ifarandi. Vidmidunargildid >11 stig,
getur verid notad sem markgildi fyrir frekara dhattumat a sykursyki af tegund 2 i
heilsugeeslu. Pratt fyrir ad ekki greindist marktaekur munur milli hopa eftir
ihlutunartimann, virdast reglulegar melingar og GSD raogjofin geta reynst
gagnleg til almennar leekkunar dhattupatta kransedasjukdoéma.

Lykilord: Finnski sykursyki dhaettumatslistinn (FINDRISK), HbAlc, dhetta 4

Sykursyki-Tegund 2, Heilsugasla, Leiobeinandi Sjalfsakvordun (GSD), aheetta a
kransaedasjukdémum.
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1 Introduction

1.1 The prerequisite for the research in the thesis

Diabetes is one of the fastest-growing challenges to good health worldwide
(World Health Organization, 1999). Type 2 Diabetes (T2d) accounts for over 90%
of all diabetes cases (Gregg et al., 2021; WHO.int, 2020). Worldwide around 529
million were living with diabetes in 2021 (Ong et al., 2023). Estimates indicate
that if the prevalence of T2d continues to increase as in the last decade, by 2045
over 700 million individuals will be affected by T2d (Dall et al., 2014; Saeedi et
al., 2019), and up to 1.31 billion in 2050 (Ong et al., 2023).

In Iceland the prevalence of T2d more than doubled from 2005 to 2018, with
a prevalence of around 4.1% for men and 3.5% for women in 2018 (Thorsson et
al., 2021). In 2021 the International Diabetes Federation estimated the prevalence
of diabetes in Iceland to be 8.3% in adults and growing (/df.org/Europe, 2025). In
addition, research conducted in the capital area of Iceland indicates up to 29%
underestimation in the T2d prevalence for the country according to prescribed
diabetes drugs (Thorsson et al., 2021). In 2018, around the same time as the
research in this thesis was being prepared, the Development Centre for Primary
Healthcare in Iceland (DCPHI) was established to enhance coordination of
procedures and collaboration within healthcare, and to promote quality
development and improvement. One focus of the DCPHI was health promotion,
including increased service for individuals with T2d within primary healthcare in
Iceland (Development Centre for Primary Healthcare in Iceland (DCPHI), 2025).
Following the establishment of the DCPHI, more primary health care facilities
began offering specialised receptions for individuals with T2d, often including
people with other health risks, to facilitate better follow-up and health promotion
(Development Centre for Primary Healthcare in Iceland (DCPHI), 2025). The
emphasizes in primary healthcare remains predominantly on preventing disease
progression rather than adopting a proactive strategy to mitigate the ongoing rise
of T2d, which necessitates greater attention to an “up-stream” approach that
incorporates those at risk of T2d or individuals at a prediabetic state (Fazli &
Booth, 2023). Here, the emphasize is on prediabetes and ways that primary
healthcare may be able to act at low cost to help people at the prediabetes stage
and at risk of T2d toward health promotion and thereby lower the risk of the
disease.

Prediabetes is defined as a stage of elevated glucose level and elevated
haemoglobin Alc (HbAlc) level, not reaching the diagnostic level of T2d (Guo et
al., 2014; World Health Organization, 2011a). The World Health Organization



(WHO), American Diabetes Association (ADA) and International Diabetes
Federation (IDF) definitions of the prediabetes stage according to HbAlc level
have slight variation in the lower limit of the prediabetes stage (Barry et al., 2017;
Davidson et al., 2021). The decision was made to use the ADA levels of
prediabetes, more specifically the diagnostic level of 39-47 mmol/mol, as T2d
progression in Iceland appears to follow a similar path to that in the United States
of America (USA) (Thorsson et al., 2021). Prediabetes biomarkers have been
linked to an elevated risk of up to a 1:2 ratio that will progress to T2d (Beulens et
al., 2019). Prediabetes prevalence in England was around 35.3% in 2011 (Mainous
etal., 2014). In the USA, prediabetes biomarkers were found in approximately 1:4
of young adults in 2016 (Andes et al., 2020) and 34.5% in 2021 (Davidson et al.,
2021). A meta-analysis found prediabetes prevalence in middle-aged individuals
at around 27% when using both the WHO and ADA definitions of the biomarker
stage of prediabetes (Barry et al., 2017). The ADA clinical guidelines recommend
T2d risk screening for adults every 3 years and yearly after the age of 45 years
(Care, 2023).

To prevent or halt progression from the prediabetes stage toward T2d,
guidelines and growing recommendations from research results indicate that
people should be screened for prediabetes biomarkers. It is also recommended that
individuals identified at the prediabetes biomarker stage be referred to health-
promoting counselling programmes within the primary healthcare system (2.
Diagnosis and classification of diabetes: standards of care in diabetes—2024,
2024; 3. Prevention or delay of diabetes and associated comorbidities: standards
of care in diabetes—2024, 2024; Dall et al., 2014; Davidson et al., 2021; Fang et
al., 2022b; Herman, 2023; Huang et al., 2016; Jonas et al., 2021; World Health
Organization, 2019). In addition, it may be equally important, and plausibly also
cost beneficial, to find by screening those at elevated T2d risk and include them
in offers of health promotion counselling, using the time from risk onset to
diagnosis to work with risk factors and comorbidities, like obesity and
cardiovascular diseases (CVD), to stop or slow progression to T2d (Cassidy et al.,
2019; Connor et al., 2019; Gao et al., 2022). If it is plausible to further categorise
in low- and high-risk prediabetes groups, more intensive approaches might be
offered in primary healthcare for people found with higher risk factors of
prediabetes biomarkers progressing to T2d or higher risk factors of coronary heart
disease (CHD) (2. Diagnosis and classification of diabetes: standards of care in
diabetes—2024, 2024; Ahlqvist et al., 2018; Ahlqvist et al., 2020; Care, 2023;
Prystupa et al., 2023).

The prevalence of overweight and obesity is rising in Iceland (OECD &
European Observatory on Health Systems and Policies, 2021; Thoérsson et al.,
2009). Reports suggest Iceland has one of the highest values of Body Mass Index
(BMI) in Europe (OECD, 2023), with higher BMI for men than women and
indications of differences in BMI found between countryside and town living



(Gudjonsdottir et al., 2015; OECD & European Observatory on Health Systems
and Policies, 2021). This is important, as a strong link has been established
between increased obesity and the prevalence of T2d (American Diabetes
Association, 2021; American Diabetes Association, 2022; Schnurr et al., 2020).

The risk of CVD for individuals rises with age (Ke et al., 2023). CVD is the
main morbidity and mortality cause for people with T2d (Boyko et al., 2019).
Manifestation of T2d increases the individual CVD risk of the equivalent to 10
years in an older person without T2d (Jyotsna et al., 2023; Ke et al., 2023; Wong
& Sattar, 2023). Furthermore, a new nationwide registry study in Denmark found
over two times more CVD events occurred in people with T2d 25 to 30 years
before diagnosis, and nearly three times more events of CVD in the five years
before being diagnosed with T2d (Gyldenkerne et al., 2024). In addition, the
Reykjavik study’s 17-year follow-up found the relative risk of death from CHD
higher for both men and women with T2d than other mortality causes in the cohort
(Vilbergsson et al., 1998).

The onset of T2d is often silent, with a time lag from onset to diagnosis of up
to several years (Kong et al., 2016). Research indicates that for the USA, the
estimated interval from onset to diagnosis is seven years, with up to 30% of people
with T2d undiagnosed (Zhang et al., 2015), with a lack of treatment increasing
risk for diabetes complications (Brown et al., 2004). Furthermore, compared to
individuals with normal glycaemic tolerance, individuals found at T2d risk or at
prediabetes biomarker level (diabetes warning signs) have up to twelve times
greater likelihood of diabetes diagnosis in the future (Albright & Gregg, 2013)
and a higher risk of developing CVD and CHD compared to individuals with
normal glucose metabolism (Dimova et al., 2015; Fayed et al., 2022). This
highlights the necessity of identifying individuals at an early stage of T2d risk to
prevent the onset of the disease and its plausible comorbidities (Albright & Gregg,
2013; Brown et al., 2004; Dimova et al., 2015; Fayed et al., 2022; Kong et al.,
2016; Zhang et al., 2015).

1.2 The clinical relevance, novelty and importance of this
thesis

The prevalence of prediabetes biomarker levels and T2d risk factor status in
Iceland was unknown before starting the studies in this thesis (Andersen et al.,
2017; Thorsson et al., 2021). In 2018 a working group from the Ministry of
Welfare addressing the rising prevalence of diabetes in Iceland did not recommend
screening for prediabetes (Benediktsson et al., 2018). However, recent research
indicates an increase in T2d prevalence corresponding to the development of
prevalence and incidence from 20 years earlier in the USA (Thorsson et al., 2021).



Therefore, research on the prevalence of prediabetes in Iceland and screening
methods, 1s needed if the 2018 recommendation is to be reconsidered.

Gathering knowledge on of non-invasive, low-cost yet effective ways to screen
for T2d risk within the primary healthcare (PHC) in Iceland is needed. Information
on prediabetes prevalence in Iceland may enable the PHC to identify people with
undiagnosed T2d, evaluate prediabetes biomarker prevalence, and empower
individuals found at risk in making changes toward risk reduction. Previous
Icelandic studies regarding the prevalence of diabetes have mostly used data from
the capital area. Therefore, studies are needed on the prevalence of T2d and
prediabetes among people living in the countryside and towns of North Iceland.
Results may support changes toward health promotion for individuals with
prediabetes biomarkers and high T2d risk, using low-cost approaches such as the
easily adaptable Finnish Diabetes Risk Screening Instrument (FINDRISC),
aiming to identify and approach individuals at high risk while minimizing the
pitfalls of overtreatment.

1.3 Prevention through early intervention and T2d risk
screening

Several RCT’s suggest that lifestyle interventions, with or without pharmaceutical
therapy, are cost-effective and secure methods that may delay or prevent the onset
of T2d in patients with prediabetic biomarkers (Diabetes Prevention Program
Research Group, 2002; Diabetes Prevention Program Research Group, 2015;
Glechner et al., 2018; McMullen et al., 2024; Thorsson et al., 2009). Health
promotion programmes targeting modifiable risk factors such as nutrition and
physical inactivity therefore have the potential to prevent the progression to T2d
(Schlesinger et al., 2022). When compared to a placebo, lifestyle intervention has
been shown to reduce the incidence of T2d by 58% compared to 31% with
metformin treatment (Diabetes Prevention Program Research Group, 2002).
Research also demonstrates the lasting benefits of interventions that improve
health in halting the progression of T2d (Albright & Gregg, 2013; Lindstrém et
al., 2013).

Finding individuals with prediabetes biomarker levels earlier may therefore be
a way to reduce the T2d disease burden, complications and cost for both
individuals and society (Gregg et al., 2021; Waindell, 2005; World Health
Organization, 2021b). However, the availability of suitable tools in the PHC for
early identification may be one of the biggest challenges in promoting health and
disease prevention (Lee et al., 2007; World Health Organization, 2021b). Prior
research suggests that the implementation of nurse-led programs in the PHC can
help patients decrease their risk of both T2d and CVD (Gilis-Januszewska et al.,
2017). Implementing a nurse-led counselling programme focused on proactive



health promotion for those at risk of developing T2d within PHC settings could
potentially help reduce the increasing prevalence of T2d (Liu et al., 2022).

1.4 Biological measures and instruments

1.4.1 Biological measurements

The World Health Organization (WHO) approves measurements of the test of
glycated haemoglobin Alc protein (HbAlc) as a diagnostic method for T2d, in
addition to prediabetes biomarkers, as elevated levels of HbAlc not reaching
diagnostic levels of T2d (World Health Organization, 1999; World Health
Organization, 2011a). The advantage of HbA1c measurements is that they can be
taken without fasting prior to testing. This protein indicates the amount of glucose
bound to haemoglobin during the lifetime of the red blood cells. Both IDF and
WHO have defined the HbAlc diagnostic level of prediabetes signs as 42
mmol/mol to 47 mmol/mol (American Diabetes Association, 2021; Boyko et al.,
2019; World Health Organization, 1999;). The ADA classifies individuals with
HbA Ic levels between 39 and 47 mmol/mol (5.7-6.4%) showing prediabetes signs
and those with HbAlc levels of >48 mmol/mol (>6.5%) as having T2d (World
Health Organization, 2011a).

The two-hour oral glucose tolerance test (2-h OGGT) and the one-hour oral
glucose tolerance test (1-h OGGT) are also often used to evaluate the prediabetes
stage and in diagnosis of T2d. In addition, testing for normal glucose tolerance
(NGT), impaired glucose tolerance (IGT) and measurement of fasting glucose
level. The tests are all approved by the WHO as diagnostic tests for prediabetes
and T2d (World Health Organization, 1999; World Health Organization, 2011a).
Recently, after data collection for studies in this thesis ended, IDF recommended
the use of the one-hour oral glucose tolerance test in screening for people with
prediabetes (>8.6 mmol/l) or T2d (>11.6 mmol/l), as it might be more easily
applied and even more accurate in identifying people earlier than the longer
version of the oral glucose tolerance test (Bergman et al., 2024).

Biological measurements to identify individuals at the prediabetes stage or
early stages of T2d may be challenging to implement in sparsely populated areas
and countries like Iceland (World Health Organization, 2011a). In addition to
biological measurements, ratio measurements such as BMI for obesity, with as
high as one-third of individuals at an obesity level of BMI >30 kg/m? have signs
of prediabetes (Firestone et al., 2021). In addition, measurements like waist-to-hip
ratio (WHR) and waist-to-height ratio (WHtR) have been used as testing for
overall health risk assessments, diabetes and CVD risk (Ashwell et al., 2012;
Browning et al., 2010), or integrated with other measurements as a part of risk
evaluation instruments (Lindstrom & Tuomilehto, 2003).



1.4.2 The Finnish Diabetes Risk Score scale (FINDRISC)

FINDRISC is a validated, commonly used instrument that is inexpensive and non-
invasive. Developed in Finland in the years of 1987-1992, it was designed to be a
primary prevention by evaluating the risk of developing T2d in the next 10 years,
finding individuals at high risk before they show signs of hyperglycaemia or T2d
(Lindstrom & Tuomilehto, 2003). The risk scoring scale has been widely
researched and is used worldwide for diabetes risk screening in different
populations (Finnish Diabetes Association, 2006; Lindstrom et al., 2008;
Lindstrom & Tuomilehto, 2003; Mavrogianni et al., 2019; Zatonska et al., 2021).
FINDRISC has been found to be a useful tool in finding people who are
undiagnosed or at risk for developing T2d in the next ten years (Guo, X. et al.,
2023; Saeedi et al., 2019; Zatonska et al., 2021). The optimal cut-off values for
identifying at-risk individuals may differ by country, ranging from 10 points in
the high-altitude of Bolivia (Philco-Lima et al., 2021), 11 points in Bulgaria
(Tankova et al., 2011), 14 points in the DE-PLAN study of a larger European
cohort (Gabriel et al., 2021), 15 points in Norway (Jelle et al., 2019) and >17
points in Nigeria (Agbo et al., 2022). The cut-off point for Iceland is not known.
Research indicates that lower income status may be one factor in altering the point
level on FINDRISC (Mavrogianni et al., 2019).

Other screening instruments are available for diabetes risk, such as ADA
seven-question diabetes risk questionnaire (Draznin et al., 2022). However, those
tools have not knowingly been validated in Iceland and will hence not be assessed
here.

1.4.3 Health literacy, health-related quality of life, wellbeing,

and T2d risk

Health literacy (HL) is described as the ability to gather, understand, evaluate,
apply, and follow health information and criteria that can promote health, prevent
illness, and improve well-being (Ehmann et al., 2020; Sorensen et al., 2012).
Thereby better HL may motivate the individual to improve his quality of life
(Ehmann et al., 2020; Gustafsdottir et al., 2020; Sorensen et al., 2012). HL. may
be influenced by several factors addressing the clinical, functional or interactive
level of HL, leading to variation of the status of HL between countries (Caruso et
al., 2018). Evaluation of HL and health-related quality of life (HRQoL) may
enable assessment of the effects of chronic disease or its management on the
individual’s life and enable comparison between populations (Serensen et al.,
2012; Serensen et al., 2013; Segrensen et al., 2015).

A Dbetter health outcome has been shown to be positively influenced by better
HL (Gustafsdottir et al., 2020). Conversely, a limited HL points to poorer health
outcomes and may affect self-management and ability toward empowerment for
people with T2d (Abdullah et al., 2019). Research has also shown an association



of inadequate HL with an elevated risk of diabetes (Tajdar et al., 2021). HL has
also been indicated as the key in personalising self-management for patients with
T2d (Caruso et al., 2018; Dahal & Hosseinzadeh, 2020). In Iceland, low self-rated
health in the elderly population has been linked to decreased HL (Gustafsdottir et
al., 2020). Research on HL among individuals in the USA with prediabetes
biomarkers indicated that 19% had low HL, markedly reduced physical activity
and an increased prevalence of inadequate sleep. The research indicated that the
presence of prediabetes symptoms exerted both direct and indirect effects on
health-related behaviours (Luo et al., 2020). In Norway research found almost
one-third of people were at risk of developing diabetes, and one-quarter of people
diagnosed with T2d showed inadequate HL scores. Results also showed a
significant association of better HL and higher educational level for individuals at
diabetes risk (Vagenes et al., 2024). The HL-EU-16Q list was decided for this
thesis, as the instruments had been validated for Iceland (Gustafsdottir et al., 2020;
Serensen et al., 2012; Serensen et al., 2013; Serensen et al., 2015).

Well-being is the positive condition of daily life, as the individuals within a
society experience their quality of life, and how the person within a society is
enabled to contribute to daily life. Social, economic and environmental status may
impact well-being and the ability to thrive (World Health Organization, 2021a).
Well-being may affect resilience and the ability to act on challenges in life (World
Health Organization, 2021a). Studies on well-being illustrate that low well-being
scores have been found to negatively affect the control of diabetes (Topp et al.,
2015). The association of poor mental health and well-being has been reported as
an indicator of increased risk of prediabetes and progression to T2d (Deschénes et
al., 2023). Both individuals at the prediabetes stage and with T2d with higher HL
exhibit significantly better well-being and quality of life (Vagenes et al., 2024).
In addition, the likelihood of depression may be double for people with T2d,
compared to the general population (Darwish et al., 2018).

Using an HRQoL questionnaire may open a path to evaluate changes of self-
reported health-related quality over a research period from the first measurement
at the beginning of the intervention and map changes over time throughout the
intervention period, thereby not only evaluating biological changes but also
changes if found for HRQoL of participants (Hefford et al., 2011). Understanding
the individual’s perception of their health or health status is important, as that
enables a better understanding of outcomes such as functional capacity (Dowd &
Zajacova, 2007; World Health Organization, 2001). Prior research in several
countries has aimed to explain HRQoL for people at the prediabetes stage with
uncertain results, although using more than one type of HRQoL questionnaire
(Anillo Arrieta et al., 2021). Research in Sweden found that prevention of
prediabetes development improves HRQoL and lowers the risk of T2d disease
(Neumann et al., 2014). In addition, research in North Iceland found depressed
mood, higher BMI, inadequate income, and number of prescribed medications



each independently explaining lower self-rated health, emphasizing the
importance of health promotion (Sigurdardottir et al., 2019). It is important to
identify if these non-invasive, patient-reported measure screening tools of HL,
well-being and/or HRQoL questionnaires may exhibit any traits within T2d risk
and prediabetes stage categories. Thus, determine if a non-invasive screening,
such as the selected questionnaires, can help within the primary healthcare to
identify individuals at risk before conducting more intrusive testing and
classifying them as low or high risk for T2d. Thus, allowing the PHC to prioritise
high-risk people while employing less invasive approaches for low-risk ones
(Graham et al., 2020; Wagner et al., 2021).

1.5 Theoretical background

Many factors may influence physical and psychological health and social
wellbeing. Thereby have an influence on the quality of life of an individual
(Bjerndal et al., 2025). Research on special characteristics of wellbeing and/or the
view of one’s health, as here prediabetes, is important for finding the most
effective intervention toward health promotion and disease prevention.

The research in this thesis is grounded on health promotion theories and
associated concepts, including person-centred care, integrated care, and
empowerment, by early intervention using the approach of GSD (Zoffmann,
2004). The following provides a short overview of those theories, ideas and
concepts.

1.5.1 Health promotion

The World Health Organization set the agenda for the primary healthcare role in
health promotion and preventive health care with the Alma Ata declaration in 1978
(Wills, 2022; World Health Organization, 1978). Health promotion may be
defined as: “a range of activities and interventions that enable people to take
greater control over their health” (Wills, 2022, p. 55). The act of health promotion
involves strategies presented with actions by the communities, health care
professionals, families and individuals to encourage healthy lifestyles by
promoting healthier products and education and thereby helping individuals to
improve their health by taking control and responsibility over factors influencing
their health (Nutbeam & Muscat, 2021; Wills, 2022). McKinlay and Marceau
(2020) used the metaphor of river courses and estuaries to emphasize the
importance of health promotion in public health, looking at the individuals’ health
condition within society and aiming toward diabetes prevention in the 21% century.
The metaphor emphasizes that public policy of prevention strategies toward health
promotion for the population needs to start at the beginning of the river, or
‘upstream’, seeking ways to influence lifestyle choices and surroundings in



populations, which may reduce health risk (here, the risk of prediabetes and T2d)
for individuals in the population. At the ‘midstream’ stands the primary healthcare
and "downstream’ the tertiary healthcare. Present reactions within the healthcare
systems may still be more focused on individuals presenting the stage of T2d than
those at risk (McKinlay & Marceau, 2000). It has been proposed that through the
implementation of constructive changes in public policy and the encouragement
of health-promoting transformations within communities, health promotion can,
by educating, empowering, and supporting individuals and communities, diminish
the burden of illness and cultivate healthy lifestyle behaviours (McKinlay &
Marceau, 2000; Wills, 2022). Several known models and theories have been built
to explain and understand the phenomenon of health promotion (Nutbeam, 2023;
Wills, 2022). With the WHO conference in Ottawa in 1998, a new chapter of
health promotion was written with the “Ottawa Charter for Health Promotion”,
identifying core requirements for health as food and shelter, education, social
justice, peace, economic resources, sustainability and stable ecosystems (Nutbeam
& Muscat, 2021). Theory of health promotion thus creates integration of processes
toward promoting health, as it is not one action or thought but a theory of
intertwined actions toward effective ways to promote health. Therefore, actions
toward health promotion need to be examined from different perspectives and
from levels of medicine, education, behavioural or social changes and
empowerment (Nutbeam & Muscat, 2021; Wills, 2022). The theories have helped
build interventions toward changes leading to health promotion. The process of
health promotion for individuals, enabling them to improve their health by taking
control of what influences their health (Nutbeam & Kickbusch, 1998; Wills,
2022), as well as promoting health within a society, cannot be simply implemented
or elucidated from a singular perspective, since the comprehension of health
promotion processes may be intricate (Wills, 2022). The process of raising
awareness, providing information, motivating individuals toward changes that
promote health and equipping them with new skills to enable them to take steps
toward self-responsibility for one’s own health may be a part of health promotion
or seen as health education (p. 61) (Wills, 2022). The understanding of health
promotion as a theory is still undergoing development. Thereby the intertwined
simplicity and, at the same time, complexity of health promotion processes need
to be better explained in the future. Enabling promotion of health of individuals
and society to change behaviours toward choices that may improve health
(Nutbeam, 2023; Wills, 2022). Within primary healthcare, health promotion
provided with the concept of patient-centred care is preferred by patients (Little
et al., 2001; Santana et al., 2018).



1.5.2 Patient-centred care and integrated care

The concept of Patient Centred Care (PCC) originated in psychiatry after the
middle of last century with more focus on understanding that every individual is
distinct and the need to involve the person in decision-making on one’s health
(Byrne et al., 2020). The PCC concept acknowledges the importance of education
and information for the individual/patient, allowing them to make the decisions
they consider most appropriate for themselves, based on their own views on health
and illness. The PCC aims to address psychological, biological, and social needs
to enhance treatment quality, reduce costs, and increase satisfaction for both
patients and healthcare professionals (Byrne et al., 2020; Pelzang, 2010).

It has been observed that the PCC concept, in addition to revolving around
individuals, may also be influenced by power and practice within health care
(Byrne et al., 2020; Zoffmann et al., 2016). The presentation of the concept may
shape or influence the allocation of resources by prioritising the healthcare
professionals’ recommendations rather than fostering individual autonomy in
informed decision-making concerning their health improvement pathways (Byrne
et al., 2020; Zoffmann et al., 2016). This may reveal or partly explain why the
concept is unclear regarding its interpretation and application in healthcare (Byrne
et al., 2020).

A more recent definition or pathway of care is the concept of integrated care.
Similarities exist between the definition of integrated care and PCC. Integrated
care can be defined as a comprehensive approach incorporating several different
perspectives, including coordination, continuity, co-work, management, and care
that emphasizes the patient first (Goodwin et al., 2017). The definition of the
concept of integrated care may vary, depending on from which perspective it is
defined. The patient’s perspective may view integrated care as a form of care
provided as coordinated person-centred care (Goodwin, 2016; Lewis et al., 2010).
Whereas integrated care, from a healthcare perspective, may be defined as a
holistic approach that spans the entire lifespan, in which healthcare systems
coordinate and provide services across various levels, ensuring continuous and
comprehensive care within the system, covering prevention, health promotion,
treatment, and palliative care, and in addition, empowering people to be liable for
their own health (Cash-Gibson et al., 2019; Goodwin, 2016). Integrated care
examines the preparation and process from a “macro” level to “nano” level in
promoting management of care as the best approach for both patients and
organizations (Goodwin et al., 2017).

The integrated care pathway can therefore be used to achieve a holistic
overview in designing new approaches in disease prevention inside the PHC, as
patients’ actions contribute and affect the work of the health care personnel,
diverting the primary focus from curing diseases toward disease prevention and
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working on minimising negative effects, or the “consequences of” that specific
disease outcome, and toward empowerment (Goodwin et al., 2017; Lipset, 2017).

1.5.3 Empowerment

The philosophy of empowerment may be explained as a concept involving “the
process of acquiring increased power or control over one's life, through provision
of information, development of skills and self-efficacy putting this new knowledge
into practice toward a better life* (p.61) (Wills, 2022). Thereby, empowerment
may be seen as a learning process both for individuals and societies and a part of
health education toward the process of promoting health for individuals and
societies (Nutbeam, 2023; Wills, 2022; Zoffmann, 2004).

According to Anderson (2005), diverse strategies can be employed to facilitate
empowerment, where individuals’ capacity to acknowledge their ability to manage
their health is a significant factor. For healthcare professionals, enabling and
encouraging individuals to reflect on challenges or negative influences in their
lives is one of the most significant tools available (Anderson, 2005).

Empowerment demands that the individual is enabled to reflect on their own
awareness, discipline, and knowledge and understanding of here their health
problems, in addition to gaining increased power and capacity to confront and deal
with his health problems (Sigurdardottir & Jonsdottir, 2008). The approach of the
healthcare person teaching, and the patients listening, learning and conducting
what the healthcare person lays out for them to implement is therefore different
from the empowerment concept (Wills, 2022). Empowerment aims to find the best
approach that may help the individual to find the most suitable way for himself to
amend his current state of health (Wills, 2022). Empowerment enables more self-
efficacy, taking care of health by better problem-solving, setting and reaching
goals that are proactive and thereby improving health or a situation for the
individual (Sigurdardottir & Jonsdottir, 2008). To become empowered, the person
needs to gain knowledge, enabling them to make informed decisions to take care
of their health. Without informed decisions, a person cannot become empowered
with increased ability to improve self-care (Sigurdardottir & Jonsdottir, 2008;
Zoffmann, 2004; Zoffmann et al., 2008; Zoffmann, Prip, & Christiansen, 2015;
Zoffmann & Kirkevold, 2012).

Empowering an individual cannot be measured against the success of a
healthcare professional (here, nurses) in improving the quality of life of an
individual through intervention. Just as the process of feeling empowered is
manifested in how the individual makes informed decisions towards improving
his life situations (Sigurdardottir & Jonsdottir, 2008). The concept of
empowerment, therefore, does not aim at counting the success or failure of the
healthcare professional to “make” the individual “healthier” but rather to enable
them to find the ways toward better health state management (Anderson, 2005).
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Thereby, empowerment positions healthcare professionals alongside
individuals to reflect on their life, provide direction, aid, and encouragement in
achieving patients’ self-management objectives and goals (Anderson, 2005).
Healthcare professionals, such as nurses, can facilitate individual empowerment
by creating an environment that fosters safety and acceptance of the patient’s
current state, enabling them to address their existing challenges (Anderson, 2005).

Several key elements need to be considered when elucidating the concept of
individual empowerment. Empowerment is a process where the individual first
identifies his problem. Second, he will reflect on his feelings about the problem.
Third, he will plan and decide on which way to approach the problem. During this
process, individuals need to set goals to overcome obstacles that will interfere
with positive health outcomes. The depiction of these processes may differ
between methodology approaches aiming for the goal of empowering the
individual by enabling him to feel empowered; see Figure 1 (Anderson, 2005;
Sigurdardottir & Jonsdottir, 2008).

1. Identifying "the problem”

2. Explore feelings

3. Goal setting

4. Planing

5. Evaluation of results

Figure 1: Five phases in approaching effective direction toward empowerment (Anderson, 2005).

Many different approaches based on empowerment have been structured,
researched, and assessed as a method to help health professionals assist
individuals to feel empowered. One approach is the Guided Self-Determination
(GSD) counselling method (Zoffmann & Kirkevold, 2012).
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1.6 The counselling method: Guided Self-Determination

The GSD counselling method is an evidence-based approach that has been utilized
for over twenty years (Graue et al., 2024; Mathiesen et al., 2023; Zoffmann, 2004;
Zoffmann & Lauritzen, 2006; Zoffmann et al., 2008; Zoffmann et al., 2016;
Zoffmann et al., 2023). Built on grounded theories and the philosophy of
empowerment-related concepts of humanistic principle, life skills and self-
determination, which integrate research and concepts that involve empowerment,
self-determination, life skills and humanistic values (Zoffmann, 2004; Zoffmann
et al., 2008; Zoffmann, Prip & Christiansen, 2015; Zoffmann & Kirkevold, 2012).

The GSD counselling method was first designed and developed as a
programme to promote life skills and health for people with Type 1 diabetes
(T1D). Further, it was evaluated as an approach for equipping people with chronic
illnesses with fundamental competencies to effectively manage the challenges
associated with self-regulating their conditions (Zoffmann, 2004; Zoffmann et al.,
2008; Zoffmann, Prip & Christiansen, 2015; Zoffmann & Kirkevold, 2012). In the
20 years of testing and developing the method, the GSD has been found to
improve life skills (Zoffmann & Kirkevold, 2012; Zoffmann & Lauritzen, 2006),
in addition to maintaining efficiency when faced with challenging and difficult
obstacles both for the patient and healthcare provider, in T1D and T2d diabetes
care (Graue et al., 2024; Husted et al., 2014; Kolltveit et al., 2014; Zoffmann et
al., 2016; Zoffmann & Lauritzen, 2006), as well as other health conditions like
cancer and schizophrenia (Jergensen et al., 2014).

The aim of the GSD method is to start a process of reflection to motivate
individuals to seek and work through obstacles in their daily life. Thereby, enable
individuals with chronic diseases, and here T2d risk factors, to effectively manage
the obstacles associated with their condition. Resulting in change and thus better
management of their health condition. To reach this aim, the GSD method
provides them with new skills to self-manage their condition (Mathiesen et al.,
2023; Seidu et al., 2016; Zoffmann et al., 2016; Zoffmann et al., 2008; Zoffmann
et al., 2023; Zoffmann & Kirkevold, 2012). By facilitating a reflective process,
fostering collaboration, and inspiring individuals to examine and overcome the
challenges they face in their everyday lives (Mathiesen et al., 2023; Zoffmann et
al., 2016; Zoffmann et al., 2023).

GSD counselling, provided by healthcare professionals like nurses, consists of
utilizing value-clarifying responses, active listening and mirroring in motivating
and supporting the individual to attain their goals (Zoffmann et al., 2008;
Zoffmann, Prip & Christiansen, 2015). Using a supportive instrument of reflection
sheets alongside, fosters autonomy by aiding the individual in setting goals toward
health promotion, enhancing their understanding of values, identifying
opportunities, and deepening their comprehension of value toward readiness to
change (Zoffmann et al., 2008).
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The GSD method acknowledges the plausibility of conflicts due to various
perspectives on life. In addition, recognise the importance of noting the potential
for differing perspectives of individuals and health professionals regarding the
impact risk factors or diseases may have on overall welfare. The GSD method
confronts conflicts that may arise due to resistance to integrating into daily life, a
battle against one’s risk syndromes or disease, and the effects of risk or disease on
the individual’s general well-being (Zoffmann et al., 2008; Zoffmann et al., 2016;
Zoffmann & Kirkevold, 2012).

The core of the GDS method is a fundamental shift from non-situational
counselling, characterised by healthcare professionals discussing irrelevant topics
or circumventing issues, to directly addressing the individual’s current challenges.
This approach emphasizes reflection and empowerment, enabling individuals to
undertake self-directed actions to confront the obstacles in their lives (Zoffmann
& Kirkevold, 2012); see figure 2.

Person-Centered Communication and Reflection Model

Non-situational reflection

Zones of communication

Disease-oriented

perspective Life-oriented

perspective

k" Levels of reflection

Situational reflection

Key: Zones of Communication 1-5

. Addressing unrelated issues

. Addressing general health-related issues

. Addressing issues of general significance for the patient group

. Addressing issues related to the patient but currently not difficult

. Focused communication addressing issues currently difficult for the patient

[ R N
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Situational Reflection

Levels of
Reflection Health Care Professional’s (HCP) Activity Patient’s Activity
1 Reflecting independently on observable signs of person-specific Being observed; not engaged in
difficulties HCP’s reflection
I Reflecting independently or with colleagues on non-observable Contributing information, but not
aspects of person-specific difficulties; gathers information from the engaged in HCP’s reflection or
patient but does not inform the patient of the issues reflecting on or informed about the issues.
invite the patient to assess the difficulties; conjectures remain reflected on; not asked to verify
unverified or assess assumed difficulties
111 Engaged in mutual reflection with the patient, exchanging thoughts Engaged in mutual reflection with
and ideas of explicit difficulties related to the patient’s responses to HCP, verifying and exchanging
living with the illness; conjectures verified and knowledge of thoughts and ideas of explicit
person-specific difficulties is co-created; importance, causes, difficulties related to living with
meanings and possible solutions clarified the illness; co-creating
person-specific knowledge of the
importance, causes, meanings and
possible solutions
v Though not participating in reflection, HCP can motivate the patient Reflecting independently;
to start reflection, e.g., by asking value-clarifying questions or autonomously clarifying and
by pointing out possible inconsistencies in patient responses reassessing Own responses to
to illness and stand on specific difficulties

Figure 2: Person-Centred Communication and Reflection Model”

*From “A person-centred communication and reflection model: Sharing decision-making in chronic
care,” by V. Zoffmann, 1. Harder, and M. Kirkevold, 2008, Qualitative Health Research, 18(5), p.
674. Copyright 2008 by Sage Publications. Reprinted with permission number 5983740674070.

Research has found the GSD method to be cost-effective (Graue et al., 2023),
inexpensive, novel and easily accessible in both training the provider and
improving self-management for individuals with diabetes (Rasmussen et al.,
2019). Research indicates that the counselling approach can have a positive effect
on participants’ measured outcomes. The method has been found beneficial
toward health promotion for individuals with Type I diabetes, T2d, mental
illnesses, and cancer (Graue et al., 2023; Jorgensen et al., 2014; Linnet Olesen &
Jargensen, 2023; Rasmussen et al., 2019; Zoffmann, Vistisen & Due-Christensen,
2015). Even when provided as online support in rural regions (Rasmussen et al.,
2019).

1.7 Icelandic context of research in the thesis

Iceland is a sparsely populated country compared to the Nordic countries or
Europe. The first healthcare centre was established in 1966 in Husavik; prior to
this, doctors predominantly operated in private practice (Sigurgeirsdottir et al.,
2014). As of 1 January 2021, 368,792 inhabitants were living in Iceland (Statistics
Iceland, 2021). The country is now divided geographically into seven health
districts. Each district has a healthcare institution coordinating the small area
hospitals and healthcare centres located in town (urban) areas. The state finances
primary healthcare (Skuladottir, 2019). Most of the centres are staffed by doctors,
nurses, licensed practical nurses, midwives, and sometimes other professionals.
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Larger centres also have biomedical engineers, radiologists, psychologists,
exercise managers and other professionals. Doctors and nurses often work
together in some form of teamwork at healthcare centres, for example, in health
promotion clinics for people with diabetes. Other specialists like nutritionists and
physiotherapists may assist regularly or be within reach (Sigurgeirsdottir et al.,
2014). Primary healthcare nurses work more independently in Iceland than is
found in other countries like Norway, with doctors often only coming a few days
a month to provide medical care (Sigurgeirsdottir et al., 2014). The Healthcare
Institution of North Iceland (HSN) services PHC in the North district of Iceland
with 17 PCH clinics. Locations are based on settlement distributions, historical
background, and challenges in travelling in winter; see Figure 3.

>, @ Grimsey > . Raufarhdfn
S A * f
* )’ ) ) Siglufjérdur ‘ s . ¥ ‘w,_Q,)dnhbfn
X /j’}f,‘_,\] . Onatssorar @) L .u.-,,Mk o
% i -5 ) )
i skagpstrond () "ol @ ka“Gm&il
. W sSaudirkrokur . \l ® Laugar .
oo ' ¢ Kjahli
ST iy, e ® ¢ | Brm
2 PN '/_.":’ /"'.\ ': - :
R
2V 8

<

Figure 3: Service area of HSN shown with the broken line. The PHC clinics are represented by the
dots. The size and colour of dots represent different services. Akureyri hospital is not part of the
HSN (https://island.is/s/hsn).

On January 1, 2021, around 36,000 were living in the north Iceland health district.
Thereof, around 17600 aged 18-75 years living in the service area of the PHCs of
Akureyri, Hasavik and Saudarkrokur that participated in the studies (Statistics
Iceland, 2021). The three locations enabled a comparison of results between the
service areas, with Akureyri and the surrounding area defined as a town and
Husavik and Saudarkrokur each with one sub-rural town, defined as countryside
areas. The provision of services in each region and the population distribution
provide the terms ‘town’ and ‘countryside’ with more accurate descriptions of the
areas than the urban/rural classification, according to Statistics Iceland’s
population density definition (Statice.is, 2023).

16



Although the GSD approach has been extensively researched and applied in
patients with various chronic conditions, its implementation in Iceland has been
limited. Notably, prior to this study, GSD had not been applied among individuals
atrisk of developing T2d or CHD in an Icelandic context. Wang et al. (2009) found
individuals that exhibit varying perspectives and concerns regarding chronic
diseases and associated risks, which may influence their comprehension of disease
risk and their attitudes towards behaviors aimed at risk reduction. (Wang et al.,
2009). It is therefore important to find people at risk, as their views on their health
status may differ from people with a disease, depending on their perspective on
the risk of e.g., T2d compared to heart disease or cancer (Wang et al., 2009). The
need to feel empowered and willingness toward health promotion may therefore
differ between people at risk and people with established disease (Wang et al.,
2009). Finding suitable approaches in T2d prevention for people at risk, to
research the efficiency of methods like the GSD is essential before adopting
methods into daily PHC work. Cost-effectiveness and risk reduction of T2d in
later life have been demonstrated by other lifestyle interventions, like the
American National Prevention Program (Albright & Gregg, 2013) and the Finnish
Diabetes Prevention Study (Lindstrém et al., 2013). However, those programmes
were lasting for active intervention periods of up to six years, as in the case of the
Finnish study (Lindstrom et al., 2013). Therefore, assessing the GSD method for
use in primary healthcare in Iceland may give more possibilities and dimensions
in approaching the rapidly growing prevalence of individuals at T2d and CHD risk
toward health promotion within the primary healthcare.
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2 Aims

The overall aim of this thesis was to determine the prevalence of prediabetes and
undiagnosed T2d in North Iceland. Further, to compare the FINDRISC to other
instruments and measurements in finding individuals at T2d risk in primary
healthcare in Iceland. To evaluate the sensitivity and specificity of the FINDRISC
and evaluate differences in health literacy and well-being of the participants. In
addition, evaluating by an RCT how a nurse-led follow-up with the GSD approach
can assist people at T2d risk to lower their CHD risk.

The objective of the studies in this thesis may be divided into three separate

sections:
Study I: Assessing the prevalence of people exhibiting indications of
prediabetes, indicating a plausible risk of acquiring T2d during the
following decade, and evaluating the proportions of individuals with
undiagnosed yet manifested T2d in the study region. In addition to
evaluate the sensitivity and specificity of FINDRISC for Iceland utilizing
HbAT1 readings. Thus, assessing the utility of the FINDRISC score scale
as a screening instrument in Icelandic primary healthcare for identifying
patients at increased risk of developing T2d in the next 10 years, requiring
additional examination for prediabetes or elevated T2d risk.

Study II: Determining which of the following: FINDRISC scale, Waist-
to-hip ratio, body mass index, and waist-to-height ratio, is the most
beneficial non-invasive tool to identify those at risk for T2d. By
comparing the sensitivity and specificity of the FINDRISC scale using
HbA 1c values versus Waist-to-hip ratio, Body Mass Index, and waist-to-
height ratio. Additionally, exploring if differences exist in HL and well-
being scale scores between countryside and town residents in North
Iceland. Furthermore, if such scores could be beneficial in identifying and
concentrating on those who are vulnerable, requiring help because of the
potential of developing T2d.

Study III: Evaluating the efficacy of a short 12-week intervention using
the nurse-coordinated team-based counselling approach, the Guided Self-
Determination (GSD), provided by primary healthcare nurses, in
mitigating CHD risk factors for the intervention group relative to the
control group in a RCT.
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3 Material and methods

This thesis describes the Icelandic part of a larger research project conducted in
Norway under the overall program title “Effectiveness of a nurse-coordinated
multidisciplinary follow-up program in general practice: a mixed-method
complex intervention trial among people with chronic conditions and
multimorbidity.” The thesis comprises three quantitative studies: two employing
cross-sectional methodologies, built on different parts of the same dataset, and one
utilizing a RCT.

3.1 Study design

The selected design for the first two parts of the studies was a cross-sectional
design with a single measurement. The initial segment served as the foundation
for the subsequent intervention research, a RCT with repeated measures, one at
baseline (Time 1) and two times after the intervention period finished (Time 2 and
3). To ensure the integrity of the study design and to identify methods for
enhancing study quality while mitigating adverse influencing factors, the RCT and
its components were submitted to and approved for publication by
https://www.clinicaltrials.gov/ number (NCT04688359). The 2010 CONSORT
guidelines were employed to report the results (Schulz et al., 2010).

3.1.1 Study population, sample size, and allocation criteria

for studies I, 1T & III

Eligible for participation in studies I and II were all 18-75 years old, living in the
service area and attending one of the three participating PHCs, speaking and
understanding Icelandic or English, and not with known diagnoses of T2d. The
estimated sample size was according to calculations with calculator.net and the
G*power 3.1 online calculator (GpowerNT.exe). For 85% Confidence Level (CL),
5% margin of error and a population proportion of 50% (men/women),
approximately 205 participants were needed for the cross-sectional study I. For
participation in the RCT, the inclusion criteria were based on results from studies
I and II. The Finnish Diabetes Risk calculator of >9 points and either or both a)
HbAlc >40 mmol/mol and b) BMI >30 kg/m? Calculations by the G*power
calculator for the intervention indicated that as 81 fulfilled the inclusion criteria
of the RCT, the probability of a type II error (B level), of no effect of the
intervention when there is in fact an effect, was higher than the type I error (a
level), of a genuine effect when in reality, no effect is to be found (Field, 2024).
Eligible participants for the RCT were given identity numbers by the PhD
student. The numbers were first divided by gender, then in jars divided as under
or over 50 years. A pair of numbers was taken within each jar, with the first number
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belonging to the intervention and the second to the control group, until all numbers
were selected. If one number was left in the end, it was decided that it would be
in favour of the intervention group, with a ratio of 1.08:1.00, due to potential
dropout over the study period.

3.2 Data collection

3.2.1 Data collection for studies I and II

Data collection took place, by one-to-one interviews with the PhD student, at three
of the largest PHC clinics (Husavik, Saudarkrokur and Akureyri) in North Iceland.
In Husavik and Saudarkrokur at the PCH centre and at the research centre at the
University of Akureyri. Data for studies I and II were collected between February
2020 and May 2021.

Approaching participants with an information letter, offered by the PHC
receptionist to potential participants when they visit one of the participating PHC
clinics, was the original plan that needed to be changed. Restrictions due to the
COVID-19 pandemic led to only the most essential visits to the PHC being
allowed. Subsequently, half of the participants enrolled for studies I and II were
recruited via advertisements in local papers and flyers. From February 2020 to
May 2020, 101 participants were recruited at the PHC; the remaining 119
participants were recruited from January 2021 to May 2021 through
advertisements.

Advertisements, flyers and information letters gave information about the
study and how to contact the doctoral student; see Appendix II. Participants met
the PhD student for data collection after their pre-booked appointment at the PHC
clinic or at the research centre. But the participants recruited through
advertisements contacted the PhD student via phone, SMS, or e-mail. They were
then briefed about the study and sent a copy of the introduction letter via e-mail.
If without an e-mail, the introduction letter was handed to participants before data
collection when they came for measurements at a prearranged time. A new
appointment was additionally offered twice; if a participant failed to appear at the
scheduled time for data collection, they were thereafter regarded as refusing to
participate.

3.2.2 Data collection for study III

For study III, quantitative data and biological measurements were collected from
October to November 2021, prior to the intervention starting in December 2021.
The intervention consisted of three consultations with nurses in PHC and lasted
over a 12-week period. Measurements were repeated 3 and 6 months post-
intervention, six and nine months after baseline, and ended in autumn 2022. The
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same method of appointment for measurements was used for study III as in studies
I and II, see; 3.2.1.

3.3 Demographic and biological measurements and

instruments

Participants answered background questions and questionnaires on a laptop or, if
preferred, on paper; see Appendix III. Participants with reading difficulties had
the questions read aloud, but they answered on paper or a computer. Biological
and demographic measurements were all taken by the PhD student and repeated
throughout the studies, with additional measurements of CHD risk factors in study
II1. Information on the living status, age, year of birth, gender, educational level,
occupational status, residency and smoking habits was gathered at all
measurements. A list of data recorded in all studies that are demographic and
biological measurements, in addition to all instruments, can be found in Table 1.
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Table 1: List of data recorded in study I-11]

Data Recorded Study 1 Study I~ Study III
Age X X X
Year of birth X X X
Gender X X X
Living status X X X
Educational status X X X
Occupational status X X X
Smoking habits X X X
HbAlc X X X
2-hour FBG X
Height X
Weight X X
Waist circumference X X
Hip circumference X X
Cholesterol X
High-density lipoprotein X
Low-density lipoprotein X
Triglycerides X
Blood pressure X
BMI calculation kg/m? X X X
Waist-to-hip ratio X X X
Waist-to-Height ratio X X X
FINDRISC score X X X
HLS-EU-Q16IS X X X
WHO-5 X X X
EQ-5D-5L X X X
ICE-HEART-calculator X

Participants living around Akureyri were considered living in a town, but
participants from the Husavik and Saudarkrokur areas were considered living in
the countryside (Statice.is, 2023).
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3.3.1 Prediabetes biomarker signs and the Haemoglobin Alc

protein

A decision was made to use the ADA definition of the haemoglobin HbAlc level
of 39-47 mmol/mol as a prediabetes marker, as the T2d prevalence in Iceland
seems to be following the same pathway as the increase in T2d prevalence in the
USA which was seen 20 years earlier (Thorsson et al., 2021).

To measure the HbAlc level, capillary blood samples were gathered at each
measuring time and analysed using ‘DCA Vantage®” (Siemens Medical Solutions
Diagnostics Europe Limited, Dublin, Ireland).

3.3.2 Measurements of 2-hour fasting glucose.

To screen for alterations in levels of blood glucose in the RCT, a 2-hour fasting
blood glucose (FBG) was added to measurements in study III. The OneTouch®
Verio Flex blood glucose meter was used for capillary blood samples. This was
according to the latest advice for diagnostic purposes for T2d, which is to utilize
plasma or fasting plasma glucose (Sacks et al., 2023). A normal glucose level was
defined as being less than 5.5 mmol/l (<100 mg/dl), a prediabetes glucose level
between 5.5 and 6.9 mmol/l (100-125 mg/dl), and a T2d glucose level exceeding
7 mmol/l (>126 mg/dl) (American Diabetes Association, 2021).

3.3.3 BMI calculation

Body mass index in kg/m? of body, is widely used in determining obesity.
Underweight is considered below 18 kg/m? normal weight 18-25 kg/m?
overweight >25-29.9 kg/m? and obesity >30 kg/m? (Romero-Corral et al., 2008).
The BMI is included in the FINDRISC instrument (Lindstrom et al., 2008). For
BMI calculations, height was recorded at the pre-allocation measurement in study
I with a portable measuring tape, rounded to the nearest .1 centimetre. Weight was
measured on a digital scale, in light clothing at each measurement appointment,
and rounded to the nearest 100 grams (Romero-Corral et al., 2008). Microsoft
Excel 7.0® was used in the execution of BMI calculations.

3.3.4 Waist-to-hip ratio and waist-to-height ratio calculation

The waist (2 cm over the navel) and hip (at the widest point) were measured using
1.5- or 3-metre capacity measuring tape (the measuring tapes were assessed for
accuracy regularly). Those measurements were used for calculations of waist-to-
hip ratio, which is waist/hip in cm (WHR), and waist-to-height ratio, which is
waist/height in cm (WHtR). WHO has defined that WHR for European men at >
94 and > .80 for women may cause increased health risk (World Health
Organization, 2011b).
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In contrast to WHR, the WHItR is not influenced by ethnicity or gender. Prior
research has suggested that WHtR may be a better and more accurate diabetes risk
predictor than BMI (Ashwell & Gibson, 2016; Browning et al., 2010). No
increased health risk is found if the waist-to-height ratio is < .5; an increased to
higher health risk is detected if WHtR is between .5 and .6, and a WHtR > .6
indicates health risk (Ashwell & Gibson, 2016; Browning et al., 2010; Mirzaei &
Khajeh, 2018). In addition, research indicates that the WHtR is stronger and more
effective than the WHR in identifying individuals for both CVD and T2d risk
(Ashwell et al., 2012; Ashwell & Gibson, 2016; Browning et al., 2010; Ke et al.,
2022; Zhang et al., 2021).

3.3.5 Cholesterol and lipoprotein measurements

Cholesterol (CHOL), high-density lipoprotein (HDL), and triglyceride (TG)
levels are a part of the Icelandic coronary heart risk (ICE-HEART) calculator
(Aspelund et al., 2007), used for calculations in study I1I; see chapter 3.4.11. These
three tests were repeated through study III. For these measurements the Mission®
cholesterol meter was used; it is a point of care measurement from
Swisspointofcare.com. In addition, the meter provides computed tests for low-
density lipoprotein (LDL) and the ratio of total cholesterol to high-density
lipoprotein (CHOL/HDL).

3.3.6 Blood pressure measurements

Systolic blood pressure is an item for calculating CHD risk in the ICE-HEART
calculator. The participants’ blood pressure (BP) was measured at the end of each
section in study III, after they had been seated for a duration of 10 minutes.
Utilizing the Medisana® upper arm meter for measuring (SPRINT Research
Group, 2015). The treatment threshold for systolic pressure was set as <140
mm/Hg and for diastolic pressure as <90 mmHg (Fuchs & Whelton, 2020).
Research indicates that elevated BP raises the likelihood of developing CVD
(Ashwell & Gibson, 2016).

3.3.7 The Finnish Diabetes Risk Score (FINDRISC)

instrument

FINDRISC is an easy-to-use questionnaire, consisting of eight scoring items, with
an increase in scores representing a higher risk of T2d (Lindstrom & Tuomilehto,
2003). The FINDRISC instrument includes modifiable risk factors such as diet,
physical activity, and body weight. It consists of eight questions on age, gender,
BMI, waist circumference, daily physical activity, consumption of fruit and
vegetables, history of high blood pressure, previous history of diabetes and family
history of diabetes (Finnish Diabetes Association, 2006; Lindstrom & Tuomilehto,
2003).
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FINDRISC has been translated to several languages and validated in several
populations (Gabriel et al., 2021; Silvestre et al., 2017), including Iceland
(Ingvadottir & Sigurdardottir, 2017). Scores on FINDRISC vary from 0 to 26
points, with an elevated score indicating an increased probability of illness onset
within the subsequent decade. A score below 7 points is classified as low risk of
1:100, 7-11 points denote a slightly higher risk of 1:25, 12—-14 points signify
moderate risk of 1:6, above 15 points indicates high risk of 1:3, and beyond 20
points represents very high risk of 1:2 (Finnish Diabetes Association, 2006).

Participants calculated their total scores when answering the questions and
therefore became aware of their total risk score, as it is stated on the instrument.
The total scores counted by participants were double-checked for miscalculations
and corrected if needed before data analysis. The use of FINDRISC as a proactive
and preventative strategy within the PHC in finding people at the prediabetes stage
had not been done before in Iceland. The optimal sensitivity and specificity of a
cut-off point for FINDRISC in finding people at an HbAlc level of prediabetes in
Iceland was unknown.

3.3.8 Health Literacy (HL) questionary

The Health Literacy Survey Europe Questionnaire (HLS-EU-Q) is available in
several versions (Serensen et al., 2015) and is a widely used instrument in HL
research (Anillo Arrieta et al., 2021). For Iceland, the sixteen-question version
(HLS-EU-Q16-IS) had been translated and adapted (Gustafsdottir et al., 2020).
Valid responses include no more than two missing answers. Answers are on a four-
scale ranging from ‘very difficult’ and ‘fairly difficult’ (giving 0 points) to ‘fairly
easy’ and ‘very easy’ (giving 1 point). Summarised scores are from 0 to 16 points,
with a higher score representing better HL. Scoring is categorised into inadequate
HL (scoring 0-8), problematic HL (scoring 9—12), and sufficient HL (scoring 13—
16) points (Gustafsdottir et al., 2020). Higher scores indicate better well-being;
lower scores may indicate depression.

The EU-HL-Q lists enable comparison of HL. within and between European
populations (Sorensen et al., 2012; Serensen et al., 2013; Serensen et al., 2015).
As the outcome value of sufficient HL. may vary between countries, questionnaires
evaluating HL, like the HL-EU-Q16, may need a cross-cultural adaptation and
evaluation for each country, as several influential factors may affect the
interactive, clinical, and/or functional level of HL (Caruso et al., 2018;
Gustafsdottir et al., 2020). In the translation and adaptation of the Icelandic
version, 72.5% represented a sufficient HL score, 22% a problematic HL and 5.5%
an inadequate score. The research found, in addition, an independent predictor of
lower score by lower self-rated health (8 = -.484, p = .08) (Gustafsdottir et al.,
2020).
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3.3.9 World Health Organization Well-Being Index (WHO-5)

The World Health Organization Well-Being Index (WHO-5) is a commonly used
non-invasive questionnaire that evaluates subjective psychological well-being
through five questions regarding the respondent’s self-reported condition over the
last two weeks (Topp et al., 2015). The WHO-5 has been used worldwide since
1998 and validated across several languages and nations (Topp et al., 2015),
including Iceland (Gudmundsdottir et al., 2014).

Responses to each of the five item enquiries on psychological well-being in
the last two weeks are rated on a scale from 0 to 5, yielding a total possible score
of 25 points. Multiplying the raw score of WHO-5 by four yields a well-being
range from 0 (absence of well-being) to 100 (optimal well-being). A score below
50 signifies diminished psychological well-being, whereas a score of 28 or lower
indicates depression (Topp et al., 2015). Research has indicated that the WHO-5
questionnaire can be used for depression screening and as an outcome measure in
clinical trials (Topp et al., 2015). The questionnaire has been evaluated both for
people with diseases, including diabetes, and in Iceland also for the general
population (Gudmundsdéttir et al., 2014).

3.3.10 Europe Quality of Life 5-Dimension 5-Level

Instrument

The Europe Quality of Life Five Dimension Five Level Instrument (EQ-5D-5L)
is standardised instrument for assessing health status (EuroQol Research
Foundation, 2019). The test comprises two components: a descriptive element
with five dimensions (5D) of mobility, self-care, normal activities,
pain/discomfort, and anxiety/depression. The dimensions are assessed on five
levels (5L): (1) ‘no’, (2) c‘slight’, (3) ‘moderate’, (4) ‘serve’, and (5)
‘unable/extreme’ issues, yielding a total of 3125 possible outcomes (EuroQol
Research Foundation, 2019).

The outcomes of each dimension are presented as a code. The number 11111
indicates a ‘health condition’ with no issues across all dimensions, whereas the
value 11155 signifies a ‘health state’ with no problems in the first three dimensions
but severe difficulties related to pain/discomfort and anxiety/depression. The EQ-
5D-5L instrument was chosen for evaluation of health-related quality of life
(HRQoL). Validation of standardisation of the coded outcomes in the evaluation
of HRQoL for Iceland was not available when study II was conducted (EuroQol
Research Foundation, 2019; Jensen et al., 2023).

The second component of the EQ-5D-5L has a Visual Analogue Scale (EQ-
VAS) that assesses self-reported health status on a continuum from 0 (representing
the worst conceivable health) to 100 (denoting the finest conceivable health) and
was also used (EuroQol Research Foundation, 2019; Jensen et al., 2023).
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The EQ-5D-5L is the only instrument, in the studies in this thesis, needing
formal approval for use by Euroqol.org. The registration ID for the studies in this
thesis is 52451.

3.3.11 The Icelandic Heart Association open access coronary

heart disease risk calculator

The Icelandic Heart Association started comprehensive health studies in 1967 and
has conducted many prospective studies on the prevalence of coronary heart
disorders and death rates of CHD in Iceland (Andersen et al., 2017). One outcome
of this scientific work is an online open-access heart disease risk calculator (ICE-
HEART) in several languages, enabling calculations of an Icelandic individual’s
probability of CHD in the next ten years (http://risk.hjarta.is/risk calculator/)
(Aspelund et al., 2007).

The Systematic Coronary Risk Evaluation (SCORE) calculator that was
developed by the European Society of Cardiology for estimating CVD risk and
CHD risk has been compared to the ICE-HEART, with data from the Reykjavik
study (Aspelund et al., 2007).

The ICE-HEART online CHD risk calculator gives an estimated risk for an
individual in percentages compared to the same age and gender from the ICE-
HEART cohort. Providing an estimate of the probability of developing CHD in
the coming 10 years (Aspelund et al., 2007). The calculator includes measures of
age (within the range of 35-75 years), height (ranging from 150 to 200 cm), weight
(between 45 to 120 kg), systolic blood pressure (ranging from 100 to 200 mmHg),
total cholesterol (CHOL) levels (ranging from 4 to 10 mmol/L), high-density
lipoprotein (HDL) levels (ranging from .5 to 2.5 mmol/L), and triglycerides (TG)
levels (ranging from .5 to 4.5 mmol/L). In addition, the ICE-HEART includes
questions of physical activity, smoking patterns, presence of diabetes, and family
history of CHD (Aspelund et al., 2007).

3.3.12 The intervention: Guided Self-Determination

counselling approach

Several GSD reflection sheets that have been evaluated in research are available
(Biener et al., 2025; Lie et al., 2018; Zoffmann et al., 2008). For study 111, 16 GSD
reflection sheets were used throughout the counselling sections (see appendix V)
and for preparing at home. The reflection sheets used in the counselling sections
focus on “Your life with prediabetes/diabetes” (GSD-1* counselling time), “Focus
on change” (GSD-2" counselling time) and “Work with change” (GSD-3%
counselling time); see figure 4.
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RS la. Important events and periods in your life

RS 1b. At present, what do you find difficult about living with
the pre-diabetes/diabetes?

RS Ic. Unfinished sentences - your needs, values, habits and
opportunities

RS 1d. A picture, metaphor or expression of your life with the
condition

Your life with
prediabetes/diabetes

(GSD 1)

) RS 2a. Room for pre-diabetes/diabetes in your life
Focus for change RS 2b. Your plans for changing your way of life

(GSD 2) B>
— /
( \ RS 3a. Clarification of challenge in your life with pre-diaberes*’diabetes\

Work with changes RS 3b. Your goals and plans of changing your way of life
(GSD3) B> | RS 3c. Your thoughts and emotions
: RS 3d. Your initiatives/actions

\, J RS 3e. New strategy and long term plan )

Figure 4: Overview of Guided Self-Determination (GSD) programme reflection sheets used
here; GSD encounters 1 to 3, with patients and reflection sheets (RS) used in each encounter
(Zoffmann, 2004, Jorgensen, et al., 2014).

The GSD counselling intervention had not been previously employed in Iceland
however, the GSD reflection sheets distributed to the intervention participants
were previously utilized in a study involving persons at risk of developing T2d
and those with manifest T2d in Norway (Graue et al., 2023). The GSD reflection
sheets were subsequently translated and back-translated from Norwegian to
Icelandic for this research. To evaluate the translation, three patients not
participating in the study answered the reflection sheets and gave comments that
were considered and refined in the final version of the translation. In each
consultation session, participants discussed their own notes in the reflection sheets
with the nurse and set their own targets for their health promotion.

Nurses assigned to provide the GSD method attended a one-day workshop in
March 2020 at the research centre on providing GSD counselling with PhD B-
C.H. Kolltveit, a GSD teacher from Norway. All nurses were working within the
three participating PHC clinics. The seminar included ongoing feedback and
assessment. The nurses were handed the reflection sheets with questions and
prompts, translated from English to Icelandic, for reflection, active listening, and
mirroring to use as assistance tools when providing the GSD counselling. The
nurses were also provided with a notebook for recording their thoughts and
comments throughout the intervention period.
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As the COVID-19 pandemic delayed studies I and II, an online meeting was
conducted with the GSD teacher, the nurses and the doctoral student prior to
starting the intervention to boost their skills in delivering GSD counselling. The
GSD intervention began in late December 2021 and finished in April 2022.
Throughout the intervention time, the nurses were able to communicate with the
PhD student and the GSD teacher via an encrypted Microsoft Teams© channel or
telephone. The nurses were also contacted over the research period by the PhD
student and asked if they had any queries concerning the delivery of GSD or if
they needed any support. Each of a total of three GSD counselling sessions
(intervention) lasted roughly 60 minutes, occurring at intervals of 4 to 6 weeks.
At the end of each counselling session, participants were advised to finish before
the next GSD session the next part of the reflection sheets provided (Zoffmann et
al., 2016).

3.4 Data analysis

For all three studies, descriptive statistics were used to describe the continuous
variables in the calculation of means, standard deviations and ranges. Counts and
proportions were used for categorical variables. Crosstabs were used for relative
risk and odds ratio when appropriate. For calculations on characteristics of the
sample, like normal HbAlc levels versus prediabetes HbA1c levels in comparing
residency or groups, independent t-tests for continuous variables and chi-square
tests for categorical variables were used. When comparing residency, results were
controlled for age. All results were retested with ANOVA or nonparametric chi-
square tests using IBM SPSS 27. For statistics in study III, in addition to SPSS
27, the R version 4.3.1 (2023-07-16 ucrt) was used for mixed ANOVA calculations
using Lme4, mixed effect model, rstatix and lemerTest (Pallant, 2020). To
calculate the BMI, WHR and, WHtR for each participant, a Microsoft Excel® 7.0
calculator was used. Significant statistical difference (two-tailed) was set as <.005.

For study I, in finding the best cut-off scores of the FINDRISC instrument to
find people at prediabetes level and T2d risk, a chi-square test was conducted by
dividing the sample into two groups of normal HbAlc level and prediabetes
HbAIc level. The accuracy of different cut-off scores of the FINDRISC and the
sensitivity and specificity in finding people at the prediabetes level were
calculated. The results gave calculations of ROC curves and the area under the
curve (AUC) calculations. The area under the ROC curve, or AUC, presents how
well a test, here the risk score of FINDRISC, is utilizable to differentiate between
cases, here prediabetes or not, by calculating the highest ROC curve cut-off points
results by using different scores on FINDRISC and the results of HbAlc
measurements. A perfect accuracy of aROC with neither false positives nor false
negatives is reported as “1”, but “.5” indicates the results are no better than chance.
The best cut-off points for identifying people with prediabetes biomarkers were
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found with calculations of the shortest distance to the upper left corner of the ROC
curve (Meijnikman et al., 2016). In study I, dividing participants into two groups
according to results of HbAlc of prediabetes level or normal, the BMI, WHR and
WHIR were compared using the chi-square test to find people at increased T2d
risk. In addition to comparing with the >11 points of FINDRISC, we looked at
how many were to be found at overall increased health risk.

In addition, in study I, to estimate if relationships existed among background
factors and HLS-EU-Q16-IS and WHO-5 questionnaires, correlation and
regression calculations were performed. As a value set for Quality of Adjusted
Life Years (QUALY) calculations are not yet available for Iceland, the EQ-5D-
5L is reported as the health state index of each of the five health dimensions from
1 to 5 (EuroQol Research Foundation, 2019).

The analysis of data collected in the RCT, study III, was conducted by using
the ICE-HEART online calculator (http://risk.hjarta.is/risk calculator/). The
calculator has defined lower and upper limits of variables. Therefore, if a
participant’s score level of a variable was outside the ICE-HEART range, the score
was automatically adjusted to the highest/lowest applicable score by the calculator
(Aspelund et al., 2007). The ICE-HEART calculator presents the estimated
outcome of CHD risk for each individual in percentages, compared to the same
age and gender CHD risk. Therefore, when calculating the risk of participants of
different ages and genders and comparing changes in the ICE-HEART risk of the
intervention group to the control group in study III it was required that each
individual’s calculated risk was divided with the risk of the same age and gender
risk from the ICE-HEART cohort, enabling comparison of combined outcomes
between the intervention and control groups. Thereby reporting the outcome as
the ratio of each participant’s risk to same age and gender of the ICE-HEART
cohort, with an outcome of <1 as lower CHD risk, 1 as the same CHD risk and >1
as higher CHD risk. This facilitated an analysis of changes in CHD risk across
measurement periods both within and between groups.

Every participant’s result required manual input into the ICE-HEART risk
calculator. Therefore, the result of each participant’s ICE-HEART risk was
verified twice to avoid any potential input mistakes. The alterations in CHD risk
among the research participants were evaluated from Time 1 to Time 3. This
facilitated the computation of the “control event risk” (CER), “experimental event
rate” (EER), and therefore the “absolute risk reduction” (ARR) via the formula
CER — EER = ARR. The “Number Needed to Treat” (NNT) for a positive outcome
is determined by the “Absolute Risk Reduction” (ARR). The “Relative Risk” (RR)
was calculated by dividing the likelihood of an undesirable result in the
intervention group by the probability of an unfavourable outcome in the control
group. The “Relative risk reduction” (RRR) estimates the degree to which an
intervention diminishes the likelihood of adverse outcomes in comparison to a
control group (Ranganathan et al., 2016). The lack of any alteration in CHD risk
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between Time 1 and Time 3 was deemed an unfavourable outcome. The objective
was to mitigate risk, and stating no change as negative was regarded as a more
prudent and conservative method of presenting the outcomes of this RCT. The
groups were analysed by chi-squared calculations, and variations in risk between
measurements were assessed using crosstabs for “odds ratio” (OR), relative risk
(RR), and the “Number Needed to Treat” (NNT) calculations.

For study III, the general linear model of repeated measurements was used to
calculate the interaction between and within groups of changes throughout time.
Due to the potential sensitivity of small sample sizes to sphericity, a mixed
ANOVA was added in analysing the data (Pallant, 2020).

The changes of RR for CHD were the primary outcome for the RCT. That
enabled comparisons of changes in CHD risk of participants of different ages and
genders, within and between intervention and control groups. Calculations of
relative risk (RR) of each participant compared to the same age and gender were
done for each measurement, using the ICE-HEART CHD risk online calculator
(Aspelund et al., 2007).

All data was collected and analysed by the PhD student, and results were
reviewed by the supervisors and statisticians when applicable. For the mixed
ANOVA calculation, the statistics calculator R version 4.3.1 (2023-07-16 ucrt),
using rstatix, Ime4, mixed effect model and lemerTest, was performed by a second
statistician, from the research centre of the University of Akureyri, to verify
results. Missing data, if applicable, was excluded list-wise.

3.5 Ethical consideration

The overall studies were approved by the Icelandic National Bioethics Committee
(VSN) (VSN-19-080-S1 approved 14/05/2019 and VSN-19-080-V1 approved
14/01/2020) and performed in accordance with the Helsinki Declaration (Shrestha
& Dunn, 2019). The studies were also approved by the senior management of
HSN.

In addition, the RCT was registered at www.ClinicalTrials.gov
(NCT04688359) and approved on 29" December 2020. It is titled ‘Effectiveness
of Nurse-coordinated Follow-Up Programme in Primary Care for People at Risk
of T2d’. The CONSORT 2010 criteria were utilized for reporting the RCT, in
study III (Schulz, 2010).

Participants received, before participating in the studies, a verbal and written
information letter. All participants signed an informed consent form prior to
participation. See further appendices I and I1.
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4 Results

4.1 Background information: Studies I and II

A total of 220 individuals participated in studies I and II. The inclusion criteria
were being 18-75 years old and speaking either Icelandic or English. The
exclusion criterion was being diagnosed with diabetes. For the people applying
for participation, one did not fulfil the inclusion criteria of age, and one had a T2d
diagnosis. enquiring to join the study I measurements, both were excluded and not
counted as participants. However, both were offered and received measurements
of HbAlc.

Studies I and II are built on the same database. Study I looked at the data from
the perspective of the gender of participants, and study II analysed data from the
perspective of residency.

Women (n=145) were 65.9%. The mean age was 52.1 (SD+14.1) years. In
study 11, gender distribution between countryside and town was nearly equal, but
mean age was significantly lower (p < .001) for the town, 48.9 (SD+14.3) years
versus 55.3 (SD+13.2) years.

Nearly an equal number of participants in the dataset of studies I and II came
from the town area of Akureyri (n = 109, 49.5%) and from the countryside areas
(50.5%). From Husavik came 18.2%, and 32.3% came from Saudarkrokur. No
significant difference was found in the living status nor occupational status
according to gender nor residency.

The educational level was high, with almost half of participants with university
degrees (45.9%), and 79.1% were working part- or full-time. In study II the town
residents had a higher level of education (p = .049).

Background information according to residency is shown in Table 2.
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Table 2: Background information according to residency

Countryside Town P
(N=111) (N=109) Countryside/Town
n (%) n (%)
Gender p =.602%*
Male 36 (32.4) 39 (35.8)
Female 75 (67.6) 70 (64.2)
Age
<45 years 19 (17.1) 35(32.1)
45-54 years 29 (26.1) 30 (27.5)
55-64 years 31 (27.9) 25(22.9)
65 years and older 32 (28.8) 19 (17.4)
Mean age in years (M) 55.3(SD+13.2) 48.9 (SD+14.3) p <.001*
Living status p =.784%*
Living alone 7 (6.3) 10 (9.2)
Living with one other person 55 (49.5) 46 (42.2)
Living with two or more persons 49 (44.1) 53 (48.6)
Educational level p =.049%*
Elementary school/junior high school or equeal 31 (27.9) 21(19.3)
Upper secondary school/vocational training/- 35 (31.5) 30 (27.5)
- senior high school or equal
University degree 44 (39.6) 57 (52.3)
Educational level missing 1 (0.9 1 (0.9
Occupational status p =.632%*
Working partly or full time 84 (75.7) 81 (74.3)
Unemployed 2 (1.8) 4 (3.7
Pensioner (disabled/elderly pensioner) 20 (18.0) 13 (11.9)
Other***/did not answer 5(4.5) 11 (10.1)

*Independent t-test. ** Chi-square test. *** Participants who marked multiple on the other three groups

4.2 HbAIc level studies I and 11

Table 3 presents the HbAlc levels. Levels varied between 24 and 47 mmol/mol.
No participants were identified with HbA1c levels indicative of diabetes of > 48
mmol/mol. A total of 29 participants (13.2%) were identified as having
prediabetes according to the ADA definition, with measurements ranging from 39
to 47 mmol/mol. Among these, 15 were women and 14 were men. The normal
HbAlc group had a mean level of 33.8 mmol/mol (SD+2.7). Participants with
prediabetes exhibited a mean HbAlc level of 41.5 mmol/mol (SD+2.2). No
significant difference in HbAlc levels was found between genders; however, a
trend indicating higher HbA1c levels in men was noted (p = .056).
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Table 3: Participants” HbAlc level in study I according to gender, number and (percentage)

HbAlc Level Total Women Men
mmol/mol n (%) n (%) n (%)
24-38 191 (86.8) 130 (89.7) 61 (81.3)
39 5(2.3) 3.1 22.7)
40-41 12 (5.5) 3(2.1) 9 (12.0)
42-47 12 (5.5) 9(6.2) 3 (4.0)
Lowest level 25 24
Mean level (M) 34.44 (SD +3.55) 35.48 SD (£3.92)

When looking at HbAlc according to residency, in study II, 100 (90.1%) of
countryside and 91 (83.5%) of town participants presented with a normal HbAlc
level of 24-38 mmol/mol. However, a significant difference was found in the
higher mean score for town 35.3 mmol/mol (SD+4.0) versus countryside 34.2
mmol/mol (SD£3.4), p = .048. Of those living in town, 18 participants, or 16.5%,
were found at the prediabetes level, but only 11 participants (9.9%) were living in
the countryside.

4.3 The FINDRISC score studies I and 11

Results of the FINDRISC scale are reported in Table 4 according to gender. No
significant gender difference was found in mean score, as for men it was 9.0
(SD45.3) and for women 9.7 (SD+4.9), p = .332. Of the participants, one in five
(21.4%) had a first-degree relative with T2d. A significant difference between
genders was found in daily consumption of fruit and vegetables in favour of
women (p = .004).
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Table 4: FINDRISC risk score according to gender

Scoring Overall Gender
Questions on FINDRISC Women Men P
Points (P) (N=220) (N=145) (N=75)
n (%) n (%) n (%)
Q1. Age p =.982
1844 years (OP) 56(25.5) 38(26.2) 18(24.1)
45-54 years 2P) 56(255) 37(255) 19(25.3)
55-64 years (BP) 55(25.0) 36(24.8) 19(25.3)
65 years and older (4P) 53(24.1) 34(23.5) 19(25.3)
Q2. BMI p =.838
<25kg/m2 (OP) 58(26.4) 37(25.5) 21(28.0)
25-30 kg/m2 (IP) 86(39.1) 56(38.6) 30 (40.0)
>30kg/m2 (BP) 76(34.5) 52(35.9) 24(32.0)
Q3 Waist Circumferance (2cm above navel) NA
Men <94 c/Women < 80 cm (OP) 63(28.6) 33(22.8) 30(40.0)
Men 94-102 c/Women 80-88 cm (BP) 49(22.3) 35(224.1) 14(18.7)
Men > 102 c/Women > 88 cm (4P) 108 (49.1) 77(53.1) 31(41.3)
Q4 Physically active > 30 min/daily p =.672
Yes (0P) 203(92.3) 133(91.7) 70(93.3)
No @p 17 (7.7) 12 83 5 (6.7
QS5 Fruit & vegetables daily p =.004*
Every day (0P) 140 (63.6) 102(70.3) 38 (50.7)
Not every day (IP) 80(36.4) 43(29.7) 37(49.3)
Q6 Use of blood pressure medicine p =.085
No (0OP) 165(75.0) 114(78.6) 51 (68.0)
Yes (2P) 55(25.0) 31(21.4) 24(32.0)
Q7 History of high blood glucose (including gestation diabetes) p=.13
No (OP) 192(87.3) 123(84.8) 69 (92.0)
Yes (5P) 28(12.7) 22(152) 6 (8.0
Q8 Family history of diabetes p =.743
Non (OP) 138(62.7) 90(62.1) 48 (64.0)
First degree relatives (BP) 47@21.4) 30(20.7) 17227
Second degree relatives (5P) 35(15.9) 25(17.3) 10(13.3)
FINDRISC Score total p = .733
<8 104 (47.3) 67(46.2) 37(49.4)
9-11  43(19.5) 27(18.6) 16(21.3)
12-14  39(17.7) 26(17.9) 13(17.3)
1520 27 (12.3) 21(145 6 (8.0
21-26 7 (32 4 (28 3 (40

*Significant (two-tailed) at the < .05 level Independent t-test

On FINDRISC, 92.3% reported daily exercise. Those found with the HbAlc
prediabetes biomarker were less likely to exercise (¢2:5 = 2.07, p = .04 (two-
tailed)). 62.7% had no family history of diabetes, 21.4% had a history of T2d by
second relatives and 15.9% by first relatives. The independent #-test results on
FINDRISC total scores by residence indicated a tendency towards a higher mean
score in the countryside, with a mean of 10.1(SD+4.5) compared to 8.8(SD=£5.5),
p =.056. Notably, 16.5% of town inhabitants compared to 9.9% of the countryside
had the HbAlc biomarker indicative of prediabetes, with town residents
demonstrating a significantly higher mean HbAlc score (p =.048).
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A significant difference was found between people at normal HbAlc level
(n=191) and people at prediabetes HbAlc level (r=29), with FINDRISC scores of
8.6 (SD+4.5, range 0-22) points versus 14.7 (SD£5.2, range 3-24) points (p <
.001). This made grounds for using the HbAlc level of prediabetes versus non-
prediabetes as the criteria for evaluation of the sensitivity and specificity of the
FINDRISC instrument and the best cut-off point for finding individuals at T2d
risk in Iceland.

The FINDRISC points were utilized as the outcome, with the HbAlc level of
prediabetes versus non-prediabetes serving as the criteria for evaluation of
sensitivity and specificity of the FINDRISC. Of the total number of participants
(n=220), 191 were defined as true negative with HbAlc below 39 mmol/mol. All
others (n=29) who presented HbA 1c >39 mmol/mol were defined as true positive
at the prediabetes level according to the ADA standard. Figure 5 presents the
results of FINDRISC sensitivity and specificity calculations using HbAlc of >39
mmol/mol as evaluation criteria.

140 = True positive

120 —True

negative

1als

100 —Falce

positive

80 —Falce

Mumber efindivid

negative

8 points S points 10 points 1lpoints 12 points 13 points 14 points 15 points

Figure 5: Using HbAlc as criteria for evaluation of FINDRISC sensitivity at different cut-off
scores in finding people at the level of prediabetes biomarker on FINDRISC. Showing numbers
of true positive and true negative individuals at cut-off points of 8 through 15 points.

The optimal sensitivity of FINDRISC was 93.1% at a threshold of >9 points,
successfully identifying 27 out of 29 participants with HbA1c levels indicative of
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prediabetes; however, the specificity was relatively low at 53.4%. The application
of cut-off values of >11 or >12 points resulted in slightly reduced sensitivity
(79.3% and 75.9%, respectively) while improving specificity (67% and 73.3%,
respectively), leading to a decrease in false positives. The application of >15
points on FINDRISC yielded a sensitivity of 41.4%, thereby failing to identify
over half of participants with a prediabetes HbA 1c value, despite achieving a high
specificity of 88.5%.

The use of >11 points as a cut-off value for FINDRISC resulted in an ROC
curve analysis revealing an area under the curve (AUC) of .814; see figure 6. The
95% confidence interval (CI) ranged from a lower bound of .733 to an upper
bound of .895, with a standard error (SE) of .041.

The findings demonstrated that the optimal accuracy for identifying
individuals with prediabetes in North Iceland was a FINDRISC score of >11
points, which corresponded to the value nearest to the upper left corner of the
ROC curve.

ROC Curve

Sensitivity

oo 02 04 06 08 10
1 - Specificity

Diagonal segments are produced by ties

Figure 6: Area under the curve, ROC curve for sensitivity and specificity of FINDRISC from zero
to 26 points, using HbAlc as criteria for evaluation

4.4 Body Mass Index studies I and II

No participant was found to be underweight. The BMI values ranged from 18.5 to
48.2 kg/m?, with a mean of 28.8 (SD+5.4) and a median of 27.7 kg/m?. Results
indicated that 39.1% of total participants were classified as overweight (25—
30 kg/m?). While obesity (>30 kg/m?) was observed in 34.5%. Additionally, 5%
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of participants exhibited severe obesity with a BMI exceeding 40 kg/m?; see figure
7.

BMI groups accoding to Gender in proportion %

45.0%
40.0%
35.0%
30.0%
25.0%
20.0%
15.0%
10.0%

5.0% - -
0.0%

<25 kg/m2 25-29.99 kg/m2 30-30.99 kg/m2 40> kg/m2

BMIin Kg/m2

B GENDER Men (n=75) % B GENDER Women (n=145) %

Figure 7: BMI groups according to gender, proportion %

No significant difference in BMI was observed with respect to gender (p = .982).
However, when comparing the countryside to town residence, 78.4% of
countryside versus 67.9% of town residence were overweight or obese, indicating
a tendency to more obesity in the countryside, with an independent #-test, M =
29.5 (SD+5.5) and M = 28.1 (SD+5.2), p = .053.

Of the 29 participants with prediabetes, the BMI scores varied from a minimum
of 24.4 kg/m? to a maximum of 48.2 kg/m?, with a mean of 32.3 kg/m? (SD+5.7).
The BMI scores of the participants (n=191) without elevated HbA1c levels ranged
from 18.5 kg/m? to 43.6 kg/m?, with a mean of 28.3 kg/m? (SD+5.2). The normal
HbAlc group had a significantly lower BMI than the prediabetes biomarker
HbAlc group, M = 32.3 (SD+5.7); t219 = —3.618, p <.001.

A significant positive correlation existed between BMI and HbAlc levels
among all participants. Rpss) = .146, p = .044. An aROC of the BMI calculation
using HbA1c as a definition of prediabetes gave a result of an aROC of .713, p <
.001 (CI .624-.803) sensitivity of 96.6% and specificity of 69.1% at a BMI of 25.0
kg/m?.
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4.5 Waist-to-Height and Waist-to-Hip: Results of Study 11

Health risk evaluations revealed differences between countryside and town
residents when utilizing either the Waist-to-Hip Ratio (WHR) or Waist-to-Height
Ratio (WHtR); see Table 5. Among the prediabetes biomarker cohort, 89.7% were
classified within the higher health risk WHR group, a classification that also
applied to 62.3% of participants in the normal HbAlc group. Applying the WHtR
calculations indicated that 93.1% of the HbA1c prediabetes biomarker group were
classified at moderate to high health risk. The WHtR indicated 64.4% of
participants with normal HbA 1c at higher health risk, finding more people at risk
than the WHR.

Table 5: HbAlc levels, FINDRISC score, BMI, WHtR, and WHR according to residency

Countryside Town p-value
Defined as (N =111) (N=109) __ Countryside/Town
HbAlc levels n (%) n (%)
Mean (SD) 34.3 (SD+3.4) 35.3 (SD+4.0) p =.048 *
24-38 mmol/mol Normal 100 (90.1) 91 (83.5)
39—47 mmol/mol Prediabetes 11(9.9) 18 (16.5)
FINDRISC score
Mean (SD) 10.1 (SD+4.5) 8.8 (SD+5.5) p =.056 *
<11 points 62 (55.9) 72 (66.1) p=.121%
>11 points 49 (44.1) 37 (33.9)
BMI kg/m’
Mean (SD) 29.5 (SD+5.5) 28.1 (SD+5.2) p =.053*
18-24.99 Normal 24 (21.6) 35(32.1)
25-29.99 Overweight 46 (41.4) 40 (36.7)
30-39.99 Obese 33(29.7) 31 (28.4)
40> Serve obese 8(7.2) 3(2.8)
WHtR p <.001¥
<0.5 No increased risk 22 (19.8) 48 (44.0)
>0.5 and <0.6 Increased to high risk 59 (53.2) 33(30.3)
>0.6  Very high risk 30 (27.0) 28 (25.7)
WHR p <.001%
4<0.949 <080  Low health risk 24 (21.6) 50 (45.9)
4 >0.94 2 >0.80 Higher health risk 87 (78.4) 59 (54.1)

* Independent t-test, ¥ Chi-square test, & men, Q women.

Among participants identified as having an elevated overall health risk according
to WHtR, 92.3% reported engaging in daily exercise on FINDRISC. Participants
identified with HbAlc prediabetes biomarker exhibited a lower likelihood of
engaging in exercise #5) = 2.07, p = .04, two-tailed. The calculation of the area
under the receiver operating characteristic (aROC) curve, based on low or high
health risk as determined by WHR, aimed to identify participants at prediabetes
biomarker levels of HbAlc. The aROC was found to be .654 (CI .563-.745), with
a sensitivity of 93.1% and a specificity of 62.3% (p =.008). The WHtR threshold
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of .5 indicates an elevated health risk, supported by an area under the receiver
operating characteristic curve (aROC) of .759 (95% CI .668—.851), p <.001, with
a sensitivity of 93.3% and a specificity of 63.1%.

The odds ratio for the HbAlc biomarker indicative of prediabetes was
determined to be 7.46 times higher in participants with a high-risk WHtR value
compared to those with a low-risk value, with a 95% CI of 1.72 to 32.35 and a p-
value of .002.

Among the 59 participants with normal HbA ¢ levels, a BMI >25 kg/m? and a
score >11 points on FINDRISC, the WHR risk grouping classified 54 participants
as having an overall higher health risk. WHtR indicated that all 59 participants
exhibited an elevated overall health risk.

Analyses of WHtR and HbA 1c¢ results by gender revealed that 92.9% of men
and 93.3% of women with the HbAlc prediabetes biomarker exhibited a WHtR
score suggesting an elevated overall health risk.

Analyses of FINDRISC, with a cut-off point of >11 points, indicated that at the
time of measurement 86 participants (39.1%) were at an increased risk for diabetes
in the next ten years, thereof 23 at the prediabetes level and 63 at the normal
HbAlc level. Where the WHtR identified 68.2% of participants as having an
overall increased health risk at the time of measurement.

4.6 Health Literacy, Wellbeing and Health Related Quality of

life instruments, study II

Health literacy among participants was high. With the mean score of 14.5
(SD42.3) for countryside and 14.8 (SD=1.7) for town residents. Only one in each
group (.9%) had an inadequate HL score. A sufficient score of 13-16 points was
presented by 74.8% of country residents and 85.4% of town residents, but a
problematic score was presented by 18% for the countryside and 11.9% for the
town. Missing scores/insufficient answers were 6.3% and 1.8% for countryside
and town, respectively. The difference of HL using the HL-Q16IS between
countryside and town failed to show a significant difference (p =.276 (2-tailed)).
Neither gender nor living status nor occupational status influenced the outcome of
HL-Q16IS.

Several participants hesitated while responding to the HL instrument,
indicating that certain items were not relevant to their experiences. Specifically,
they noted that they had never encountered the situations described in Question 3:
‘Understanding what your doctor says to you’, Question 5: ‘Judge when you may
need to get a second opinion from another doctor’, and/or Question 11: ‘Judge if
the information on health risk in the media is reliable’. Some expressed verbally,
“...That is likely not an issue....”
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On the well-being index WHO-5, the countryside had a slightly higher mean
score, but the standard deviation for both groups was high, and a significant
difference was not found between the countryside and the town M = 66.2
(8SD£24.7) and M = 60.9 (SD+26.7) respectively, p = .140. A total score of 50-100
points was 70.3% for countryside and 59.6% for town residence; 16.2% of
countryside and 22.1% of residents of town scored 28-49 total points, indicating
signs of depression. Of countryside residents, 9% scored under 28 points, and so
did 11.9% of town residents; missing answers totalled of 12, 4.5% for countryside
and 6.4% for town.

Results demonstrated a markedly elevated mean score for the prediabetes
biomarker group (M = 72.71, SD+24.4), in contrast to the normal HbAlc group
(M = 62.1, SD£25.8), t06 = —2.035; p = .043. Men demonstrated a significant
difference in higher scores on the WHO-5, with M = 68.8 (SD+25.0) compared to
women with M = 60.7 (SD+25.9), (#1205 = 2.161, p = .032). A significant positive
correlation was shown between WHO-5 scores and age, with Rps) = .273 (CI
.142-39), p < .001.

Results of the reported health state of the EQ-5D-5L according to residency
are reported in Table 6 and figures 8 to 12. As a “health state” represents answers
to each of the 5 questions behind the five dimensions on the EQ questionnaire read
from left to right. Where the number represents the answer to each dimension from
no problem (1) to unable to do (5). Health state 11115 thereby indicates answers
of the first level of no problem in the physical dimension but at the fifth level as
substantial problems in the mental dimension.

Here the EQ-5D-5L data is presented for the predominant health state among
participants in study II, categorised by residence, along with pie charts illustrating
each dimension for the overall sample in Table 6 and figures 8-12.

41



Table 6: Health state results according to residency of the EQ-5D-5L

Town Countryside

Health state (N=109) (N=111)
n o (%) n o (%)
11111 36 (33.0) 22 (19.8)
11112 4(3.7) 7(6.3)
11121 20 (18.3) 26 (23 .4)
11122 14 12.8) 19 (17.1)
11123 6(5.5) 3(2.7)
11131 4.7 5(4.5)
21121 2(1.8) 4(3.6)
All other (49 groups) 23 (21.1) 25 (22.5)

Results from the EQ-5D-5L indicated that most participants reported no issues
(Level 1) with mobility (84.1%), self-care (96.4%), and usual activities (87.7%).
Only 31.8% reported no issue (Level I) with pain or discomfort, and 60%
indicated no issue regarding anxiety or depression. For pain/discomfort, a level of
3 to 5 was reported by 41 participants (18.6%), and 22 (10%) reported a level of
3 to 5 for anxiety/depression. Answers to each dimension of the total sample are
reported in figures 8-12.

.I have no problems in walking

MOBILITY sboul

.I have slight problems in walking
about

.I have moderate problems in
walking about

.I have serve problems in walking
abo

Figure 8: Total score on the Mobility dimension
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SELF-CARE

Figure 9: Total score on Self-care dimension

USUAL ACTIVITY

Figure 10: Total score on the Usual activity dimension

43

| have no problems washing or
.dtessing myself

| have slight problems washing
.Ol dressing myself

| have moderate problems

washing or dressing myself
[ | have serve problems washing

or dressing myself
|'am t:'nable to wash or dress

sel

.I have no problems doing my
usual activities

.I have slight problems doing my
usual activities
| have moderate problems doing
my usual activities

.l have serve problems doing my
usual activities

.I am unable to do my usual
activities



PAIN/DISCOMFORT

W1 have no pain or discomfort
M| have slight pain or discomfort

| have moderate pain or
0 discomfort

W1 have serve pain or discomfort

| have extreme pain or
u discomfort

Figure 11: Total score on the Pain/Discomfort dimension

ANXIETY/IDEPRESSION

W1 am not anxious or depressed
| am shightly anxious or
u depressed

.I am moderately anxious or
depressed

.I am severely anxious or
deprassed

| am extremely anxious or
depressed

Figure 12: Total score on the Anxiety/Depression dimension

No significant correlation was found between the dimensions of mobility and
anxiety/depression (p = .125), nor between the dimensions of self-care and
anxiety/depression (p = .991). Other dimensions exhibited a correlation with one
another at the p <.001 level.
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A negative correlation was observed between anxiety/depression and the total
score on the WHO-5 Well-Being Index; lower levels of anxiety/depression were
associated with lower scores on the WHO-5 well-being (p < .001).

The EuroQol Visual Analogue Scale (EQ-VAS) scores demonstrated a
significant correlation with all dimensions of the EQ-5D-5L (p < .001). The EQ-
VAS scoring indicated that residency (p =.320), gender (p = .726), or HbAlc level
of prediabetes (p = .255) did not impact the EQ-VAS score. The EQ-VAS scoring
scale results are shown in Table 7.

Table 7: Scoring on the EQ-VAS scale according to residency

Countryside Town

EQ-VAS scoring N =111 (N = 109) p value ¥
0-100 p %) " (%)
Mean (SD) 81.0 (SD+17.9) 83.2(SD+14.8) p =.32
<70 19 (17.1) 12 (11.0)
70-89 45 (40.5) 40 (36.7)
90-100 47 (42.3) 57 (52.3)

¥ Independent t-test.

Scoring on the best number describing one’s health on the day of participation
indicated that most participants scored close to the best possible health, with a
median of 85 for the total population and no significant difference according to
residency.

4.7 Results of the RCT, Study III

4.7.1 Allocation criteria of study III

A total of 81 met the specific requirements for inclusion in the RCT out of a total
of 220 participants in study I. Assigned to the intervention (I) group were 42 and
39 in the control I group. Participation at baseline (Time 1) measurements was 34
(81%) in the intervention group and 30 (76.9%) in the control group. The greatest
number of dropouts transpired after the measurements for studies I and II and
Time 1 (baseline), exhibiting a dropout rate of 8% in the intervention group and
9% in the control group. The dropout rate from Time 1 to Time 3 was 17.5% in
the intervention group and 6.7% in the control group, as illustrated in the flow
chart in Figure 13.
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2. Gender
Inlo‘:lveu n° sms dgur,oup Allocated to control
(n=42) group (n=39)
Did no! acoept further participation v i Did not acospt further participation
Sﬁraes::ﬁable nq Came for time 1 (baseline) Came for time 1 (baseline) Reason:
Moved away = 1 measurement pre measurement Moved away =1
Did not sh Y t tim <— intervention and offered (offered booklet) —» Did not show at amanged time
of measw:wm:m:r?gged 9 intervention from nurses The control group of measurements =7
(n=34) (n=30) Withdrawn =1
Lost time 1 measurement (n=8) % ‘ Lost time 1 measurement (n=9)
Offered Intervention by Control group (Reserved
booklet on healthy
Not reachable by e
nurses (n=2) ¢ nutiition)
(n=232) (n=30)
A4
Did not accept further participation Follow up
U:ar::(‘:‘t-\able = time 2 Follow up Did not accept further participation
Withdrawn = 1 < 3m post intervention time 2 Reason:
3m post intervention ~—» Withdrawn =1
= (n=30)
2 e 2 eaurement ) (n=29) Lost at time 2 measurement (n=1)
Y
Did not accept further participation Follow up i
Reason: 3 4 S
; < time 3 Follow up Did not accept further participation
DETlshor SoTIRIie & g ot mnenon o Rosir
(n=28) 6m post intervention —» Withdrawn =1
n=

EOREERLE Sreasd Ve (1s2), (n=28) Lost at time 3 mesurement (n=1)

: '

Finished intervention

and measurements Finished all
measurements
Analyzed (n=28)
Analyzed (n=28)

Figure 13: Flow Chart of Participation in the RCT Trial in North Iceland

Four participants withdrew from the study. They reported voluntarily, their
reasons for withdrawal. One in the control group gave the reason of the ongoing
COVID-19 epidemic. In addition, one from the intervention group and two from
the control group gave the diagnosis of T2d as their reasons.
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4.7.2 Participants of the RCT and background information

Of the 81, 64 showed up at the Time 1 (baseline) measurement. Dropout was
higher amongst the male participants. A total of 56 participants completed the
intervention and all measurements, an equal number in each group of 28
participants that are included in the results. Of the total participants, 71.4% were
female, but both groups had equal numbers of males (#=8) and females (n = 20).
The difference found between the intervention and control groups prior to
intervention was not significant (chi-square test), according to background
information at Time 1; see further in Table 8.

Table 8: Background information of the RCT participants completing all measurements

Intervention grou Control grou,
I :zx)g ’ I :2g8) B p valuet
n n
Age* Mean** (SD) 55.7(=11.8) 57.2(x9.4) p=.601
<50 years 8 6
50-59 years 7 11
60-69 years 9 8
70-75 years 4 3
Weight (kg) M ean** (SD) 99.03 (+16.34) 98.15 (£16.70) p = .842
Coronary-CHD history by family member p=.105
Yes 9 15
No 19 13
Educational level* p=.055
Elementary /junior high 8 7
Upper secondary school/vocational training 11
University degree 9 17
Occupational status* p=.572
Working part or full time 18 22
Unemployed 1 1
Pensioner (disabled/elderly) 7 3
Other or did not answer 2 2

: Chi-square test ~ **Independent t test

Of the inclusion criteria, of FINDRISC score >9, in addition to HbAlc >40
mmol/mol and/or BMI >30, no significant difference was found between
intervention and control groups according to the independent #-test. The mean
score on FINDRISC for the intervention group was 13.7 (£3.4) and 14.8 (+4.0)
for the control group, p = .253. BMI values of 25-30 kg/m?* had two participants
in the intervention group and four in the control, but all others had a BMI value
of >30 kg/m? with the mean score of 33.9 kg/m? (SD+4.0) and 34.2 kg/m?
(SD44.5) for the intervention and control, respectively. The HbAlc mean score
was normal in both groups: I: 36.2 mmol/mol (SD+4.5) and C: 36.5 mmol/mol
(SD+4.1), p=.78.

Mean age in the intervention group was 55.7 (SD+11.8) and 57.2 (SD+ 9.4) for
the control group. The majority of both groups had a high educational level and
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were employed. Only one was a current smoker; five in each group had stopped
smoking. Although CHDs were more common in the control group, the difference
was non-significant.

For the WHR ratio, four participants in the intervention group and one in
control showed low health risk (p = .16), but all participants except one in the
intervention group were, according to WHtR, at increased health risk of > .5.

4.7.3 Primary outcomes of the ICE-HEART calculator

In this RCT no statistically significant change in CHD risk in the next 10 years
was detected between groups over the research period from Time 1 to Time 3
using the ICE-HEART calculator.

A mixed ANOVA revealed that the assumption of homogeneity of variance
(Levene’s test) was met; however, the data exhibited non-normal distribution
because of three extreme values. The only variable that significantly influenced
the mixed-effect model was family history. Therefore, it cannot be concluded that
the GSD intervention, provided over three brief consultations, reduced the risk of
CHD in this small cohort that completed the RCT. At Time 1, the risk of CHD for
each participant in this RCT ranged from .1% to 25.3%. The computed CHD risk
for individuals in the ICE-HEART cohort, matched for age and gender, ranged
from .1% to 7.3%. Presented in Table 9 and Figure 14 are the results of comparing
the calculated mean 10-years CHD risk by the same age and gender as of the ICE-
HEART cohort and the intervention and control groups calculated mean CHD risk
in the next ten years at Times 1, 2 and 3.

Table 9: Results of calculated mean CHD risk in the next 10 years from Times 1, 2 and 3 compared
to the calculated mean risk found for the same age and gender in the ICE-HEART cohort

Intervention group Control group

Mean CHD risk* (£ SD) p -value**

(n=28) (n=28)

ICE-HEART Risk: for same age and gender 2.40 (SD £2.45) 2.42 (SD+2.10) p=.98
Participants (N =56) Time 1: Baseline 3.29 (SD+2.38) 3.39 (SD£1.81) p =.86
Participants (N =56) Time 2: 6 months 2.96 (SD £2.39) 3.71 (SD £2.80) p =.28
Participants (N=56) Time 3: 9 months 3.05(SD+2.44)  2.90 (SD+£1.77) p=.79

*Mean CHD risk adjusted for same age and gender, using GLM of repeated measures calculations, (Standard Deviation) and the
Huynh—Feldt correlated test of within-subjects effects.
**p-values between groups using independent t-test of measure of significant difference between intervention and control groups

at each measurement.

At Time 1, participants exhibited a CHD risk that was as high as 11.8 times greater
than that of individuals of comparable age and gender, as indicated by the ICE-
HEART cohort. The ICE-HEART calculator indicates that the mean CHD risk for
individuals of the same age and gender in both groups was M = 2.41, SE (.30),
with a 95% CI [1.81, 2.02]. Both the intervention and control groups exhibited
significantly elevated mean CHD risk at Time 1 compared to the ICE-HEART
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cohort risk calculations for the corresponding age and gender. A significant
difference in CHD risk was observed between the cohort of this RCT and the ICE-
HEART cohort, p <.001, 95% CI [2.46, 4.53].

The intervention group exhibited a lower CHD risk at Time 2 compared to
Time 1; however, this difference did not achieve statistical significance, as
illustrated in Figure 14. A significant decrease in CHD risk was observed between
Time 2 and 3 for the control group. The paired sample #-test results for the control
group indicated #27 = 2.39, p = .024, with a mean difference of .81 (+ 1.80) and a
95% CI [.12, 1.51]. The control group exhibited a significantly reduced risk of
CHD from Time 1 to Time 3, #,7 = 2.26, p = .032, with a mean change of .49 (+
1.14), 95% CI [.05, .93]. Figure 14 illustrates the variations in the groups’ mean
CHD risk as determined by the ICE-HEART calculator, which results in the
absence of zero on the y-axis.

3.80
m.3.71
3.60 /
340 3.39m
3.29
3.20
3.05

3.00 Q

2.96 12.90
2.80
260
2.40 === | ntervention group
2.20 == Control group
2.00

TIME 1 TIME 2 TIME 3

Figure 14: Changes in mean individual CHD risk in each group from Time 1 to Time 3

For the total sample (#=56), a statistically significant reduction in CHD risk was
found from Time 1 to Time 3, M =.354 (£ 1.08), #55=2.53, p=.014, with a 95%
CI [.08, .65]. In the intervention group, 50% experienced a reduction in CHD risk
from Time 1 to Time 3, while 60.7% of the control group showed a decrease in
risk, the highest being 3.29 times lower risk, during the same period. The highest
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increase in risk was 2.0 times higher risk at Time 3. Six participants had no change
of risk over the research period of the RCT. The odds ratio for a one-point
reduction in CHD-risk outcome at Time 3 compared to Time 1, associated with
participation in the RCT, was .65, with a 95% CI [.22, 1.87].

Mauchly’s test of sphericity revealed a Huynh-Feldt epsilon of .962, indicating
a violation of sphericity, as the variance of the differences between scores for any
two levels of a repeated measures factor did not remain constant; that is, the
variances of the differences among all combinations of related groups were
unequal in this small sample.

The relative risk reduction (RRR) for CHD risk in the next 10 years was 17.6%,
while the absolute risk reduction (ARR) was 10.7% from Time 1 to Time 3. The
number needed to treat (NNT) for one individual to benefit from participation in
the GSD was nine. At Time 3, a lower risk of CHD was observed in 31 participants
across both groups (Intervention: 14, Control: 17).

4.7.4 Secondary biological outcomes in study I1I

Despite general improvements in individual biological measures, the changes did
not yield significant differences between groups. When looking at each group
separately, the intervention group exhibited significant differences from Time 1 to
Time 3 in lower BMI (p = .046), HbAlc level (p = .018), and diastolic blood
pressure (p = .03). In the control group, only CHOL and TG exhibited a tendency
towards a significant difference in lower outcome levels from Time 1 to Time 3,
both with p = .052.

The general linear model of repeated measures showed that from the start of
the research studies, with the pre-allocation measurements, until Time 3, the last
measurement in the RCT, the average weight went down for participants of both
the intervention and control groups. For the intervention group the mean weight
of 99.03 kg (SD+16.34) in study I, decreased to 95.54 kg (SD+16.62) at Time 3
measurements in the RCT, and within the control group mean weight decreased
from 98.15 kg (SD+16.70) in study I, to 96.55 kg (SD+18.75) at Time 3 in the
RCT; see figure 15.
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Figure 15: Changes of Marginal Means of weight in kg, from Pre-allocation to Time 3

In addition, a paired samples #-test indicated a significant difference of mean in
the calculated BMI from pre-allocation to Time 3: M = .90 (SD+1.98), SE .26,
95%CI [.38 — 1.43] t55 = 3.39, p = .001 and from Time 1 to Time 3: M = .69
(SD+1.88), SE .25, 95%CI [.19 — 1.19] #s5) = 2.76, p = .008.

Changes in waist circumference did not reach significant differences between
groups, although both groups had slightly lower mean waist circumference at
Time 3; see figure 16.
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Figure 16: Changes of Marginal Means of Waist Circumference in Study 111

The WHR changed with time, mostly though from Time 1 to Time 2, M = 1.3, SE
016, 95%CI [1.23, 1.29]; see figure 17.
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Figure 17: Estimated changes of Marginal Mean of WHR from Time 1 to Time 3
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Interestingly, the mean HbA 1c level of the total sample was higher at the endpoint
(Time3) than at pre-allocation (Study I). Changes in the total sample estimated
Marginal Means went from Msuay 1 = 36.38 SE .575, 95%CI [35.22, 37.53] in
Study I, to Mtime 3 sway m = 38.75 SE .553, 95%CI [37.64, 39.86] at the last
measurement of the RCT p < .001. When looking at each group individually,
changes of HbAlc in the intervention group were from; Msway1 = 36.21 (SE .813,
95%CI [34.58, 37.84]) t0 Mrtime 3 sway m = 38.11 SE 781, 95%CI [37.64, 39.67].
Changes for the control group were found to be: Msuay 1= 36.54 (SE .813, 95%CI
[34.91, 38.17]) to MTime 3 sudy 1 = 39.39 SE .781, 95%CI [37.81, 40.96]; see figure
18.
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Figure 18: Estimated changes of Marginal Means of HbAlc from pre-allocation (study 1) to Time
3 in study 111

Although the 2-hour FBG did not show a significant difference between groups
or the total sample from Time 1 to Time 3, it was interesting that the intervention
group’s 2-hour FBG decreased around .1 at each measurement (T1: 5.71 mmol/L
(SD£1.2), T2: 5.56 mmol/L (SD+.79), T3: 5.46 mmol/L (SD+.83)), but for the
control group’s the 2-hour FBG increased and was around .1 higher at each
measurement (T1: 5.49 mmol/L (SD+.72), T2:5.61 mmol/L (SD+.64), T3:5.70
mmol/L (§D+1.19); see figure 19.
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Figure 19: Changes of Marginal Means of 2-hour FBG in mmol/L from Time I to Time 3

Both systolic and diastolic blood pressure were lower at Time 3 than Time 1, with
significantly lower levels of diastolic blood pressure for the intervention group,
Mrime1=89.2 mmHg, SE=1.97, 95%CI [85.26,93.17] and Mrime3 = 82.96 mmHg,
SE =1.82, 95%CI [79.32,86.61], p = .003; see figures 20 and 21.

90
intervention &
control groups

== nterventon group

°
8 === Control group
o
% 88
Qe
op
g0
g E 86
®
£
=
°
ﬁ 84
b
w
Time 1 Time 2 Time 3

Time of meassurements

Figure 20: Changes of Marginal Means of diastolic blood pressure in mmHg from Time 1 to Time
3
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Figure 21: Changes of Marginal Means of systolic blood pressure in mmHg from Time 1 to Time 3
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5 Discussions

This doctoral thesis builds on the results of a cross-sectional studies of prediabetes
prevalence, using screening measurements and instruments to examine the
prevalence of prediabetes and undiagnosed T2d in North Iceland. Following an
RCT, the effects of nurse-led GSD counselling method for people found at risk for
prediabetes within PHC were measured. This is the first examination of
prediabetes prevalence and undetected T2d in Iceland, utilizing both HbAlc level
assessments and the FINDRISC risk score.

While no subjects in our research exhibited undetected diabetes, the finding of
13.2% of participants with the HbAlc biomarker indicative of prediabetes was
higher than expected. Calculations of sensitivity and specificity for FINDRISC
gave the best cut-off point for finding people with prediabetes biomarkers when
scoring >11 points. The proportion of overweight (39.1%) and obese (34.1%)
individuals was found to be higher than in the latest findings from the OECD in
2023 for Iceland (OECD, 2023).

The sample reflected the general population in the three research locations
regarding age and educational attainment; however, it did not align with the
gender ratio, as 65.9% of the participants were female, while the gender ratio of
the general population in the research locations is approximately equal
(Skuladottir, 2019). Given that a higher number of men are diagnosed with T2d
than women, the lower participation rate of men compared to women may help to
clarify the absence of participants with undiagnosed T2d (Andersen et al., 2017).

A significant difference between the intervention and control groups in
coronary heart disease risk was not found at 6 nor 9 months. Within the
intervention group a significant difference was found between Time 1 and 3 in
lower BMI, HbAlc, and diastolic blood pressure. It resulted in a lower level of
nearly all risk factors of CHD, with 14 of 28 participants in intervention showing
a lower CHD risk level at Time 3. Provision of GSD in only three consultations
may not have been sufficient to reveal significant differences between groups
(Graue et al., 2024). The total RCT time of 9 months may have served only as
motivation for a change process, as lifestyle behaviour modifications typically
necessitate a longer amount of time (Saaristo et al., 2010). Interestingly, by
participating in the RCT, 55% of the total sample showed a lower CHD risk, with
nearly 18% RRR and 10.7% absolute risk reduction (ARR) for the total sample in
the intervention period, giving the NNT for a positive outcome of reduced risk for
one person of CHD to be nine.

During the preparation of the RCT, one objective was to identify individuals
with undiagnosed T2d; however, as no participants met these criteria, a
comparison between individuals at risk for T2d and those who are undiagnosed
could not be conducted in the RCT. Prior studies indicate that the implementation
of simple lifestyle interventions in primary healthcare settings can reduce the
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relative risk of both CHD and T2d (Lonnberg et.al., 2020; Rosenzweig et al.,
2008; Saaristo et al., 2010).

5.1 The FINDRISC instrument and additional screening tools

for finding people at prediabetes level and T2d risk.

The study I showed significant differences in higher scoring on FINDRISC for
people at an HbAlc level of prediabetes compared to those at a normal level (p <
.001). This established the basis for using the FINDRISC in finding people at the
prediabetes level using >11 points for identifying individuals at risk for T2d in
Iceland. With sensitivity and specificity calculations demonstrating the aROC of
.814, which demonstrates a relevant resemblance to the findings of investigations
from the statistical assessment of adapting risk scores for diabetes for the Icelandic
public from May 2020. Data from the Ages-Reykjavik and REFINE studies found
predictive capability for FINDRISC to be aROC = .84, but for the Framingham
model aROC = .87, the latter necessitating the inclusion of FBG (Antonsson,
2020). The FINDRISC was originally designed in Finland for finding people at
increased T2d risk in the next 10 years (Lindstrom & Tuomilehto, 2003;
Lindstrom et al., 2003; Penno et al., 2009; Tuomilehto, 1995). The Study I
demonstrated that using the FINDRISC instrument is acceptable for identifying
people at the prediabetes level in Iceland.

Upon completing the FINDRISC questionnaire, participants estimated their
FINDRISC findings, therefore receiving information on their T2d risk level,
which ranged from low to very high, as part of the assessment documents in the
RCT. Many women participants were surprised that their measures showed an
elevated risk of T2d, particularly as elevated blood glucose levels during
gestational diabetes give more risk on FINDRISC. This aligns with study findings
from Norway indicating that women’s knowledge about gestational diabetes may
be limited (Borgen et al., 2022). This is of interest, as results from Portugal
indicate that such knowledge is crucial for empowering people to address and
integrate knowledge of risk factors as it is for the management of T2d (S¢kowski
et al., 2022).

5.2 Advantages of adding WHtR in screening for prediabetes

Results of study II indicated that the WHtR > .5 level was more effective in
classifying participants at the prediabetes stage, with an aROC of .759, than BMI
or WHR, with aROC of .713 and .654, respectively. Though the WHtR showed a
lower aROC than FINDRISC, it indicated that being at an increased health risk on
WHtR had a nearly 7.6 times greater odds ratio of having an HbAlc level
indicating the prediabetes stage. The WHtR should be easily adaptable within
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primary healthcare, as the ratio representing increased health risk is not age
(including children’s age), ethnic nor gender related. By comparison, while both
WHR and BMI serve as predictors for T2d and CVD risk, they exhibit distinct
criteria based on gender and ethnic groups, necessitating more calculations
compared to the WHtR (Browning et al., 2010;).

Previous research supports the assertion that WHtR serves as a superior metric
compared to WHR and BMI for assessing overall health risk, particularly in
women (Zhang, F. et al., 2021), and for CVD risk of individuals (Ashwell et al.,
2012; Ashwell & Gibson, 2016; Ke, J. et al., 2022).

5.3 Obesity

The fact that 39.1% of participants were overweight and an additional 34.5% were
obese in studies I and II is concerning. OECD results indicate that obesity
prevalence in Iceland was 20% in 2007 and went up to 27% in 2017, and in 2021,
Iceland had one of the highest rates of obesity in Europe, with only Malta with a
higher level (OECD & European Observatory on Health Systems and Policies,
2021). Earlier research has indicated higher rates of obesity among women living
in more rural areas (Gudjonsdottir et al., 2015). Obesity may increase diabetes risk
(Schnurr et al., 2020; Jakupovic et al., 2019), in addition to increasing the risk of
CVD even before the diagnosis of T2d (Wong & Sattar, 2023).

Of the participants identified as overweight or obese, 47.4% scored >11 points
on FINDRISC. This may be considered alarming, as in 2021 disability-adjusted
life years (DALYs), the age-standardised rate for T2d was found to be 915.0
(782.6-1067.59) per 100,000, with high BMI contributing to up to 60% of DALY's
due to T2d (Ong et al., 2023).

Throughout the RCT, there was an increase of participants with a BMI of <30
kg/m?. During the pre-allocation assessments, 10.7% (n = 6, among them two in
the intervention group and four in the control group) of the subjects had a BMI
<30 kg/m?. At Time 3, the proportion of participants with a BMI <30 kg/m? was
26.8% (n=15, including I=9/C=6). In addition, changes of BMI for all participants
finishing all measurements (n=56) from pre-allocation to Time 3 indicated a
significant difference in lower BMI at Time 3 (p = .008).

The efforts made by the Icelandic healthcare system to raise awareness of
health risks and negative consequences associated with overweight and obesity
have not yet succeeded in reversing the trend of the last decade’s increasing
obesity rates. Newly published results of dietary habits in Iceland 2019-21,
indicate that people 60-80 years old show healthier diet choices than 18-39-year-
olds. Higher education, a stable financial background, being female and regular
exercise also all contribute to healthier food choices (Johannsdottir et al., 2024).
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5.4 Additional benefits of using HL, WHO-5 and EQ-5D-5L

instruments in prediabetes screening

The patient-reported outcomes of health literacy and well-being questionnaires
offered supplementary insights that the FINDRISC instrument did not capture
(Gustafsdottir et al., 2020). FINDRISC does not address symptoms of depression
or anxiety; however, recent findings indicate that individuals exhibiting these
symptoms are at an increased risk and more likely to develop T2d (Deschénes et
al., 2016; Graham et al., 2020; Mersha et al., 2022).

High scores and therefore sufficient HL in study II for the majority (83.4%) of
participants unrelated to age, living status, occupational status, residency,
education or gender was somewhat surprising. Higher levels of HL have been
found to correlate with higher education, whereas lower levels of HL are linked
to inferior health and quality of life (Ehmann et al., 2020). Prior research has found
an association between lower HL and increased T2d risk (O’Meara et al., 2019;
Tajdar et al., 2021; Vagenes et al., 2024), the prediabetes stage and lower HL (Luo
et al., 2020), and lower educational level and lower HL outcome (Serensen et al.,
2015). Self-selected participation in COVID-19 restriction time might explain
partly the high educational level and therefore high HL scores. Findings from
Denmark suggest that COVID-19 adversely impacted WHO-5 scores more
significantly for women compared to men (Senderskov et al., 2020). In addition,
some participants may have chosen answers toward more positive response
options, leading to higher scores, as they expressed out loud when answering that
they had never been in those circumstances, but that would probably not be a
problem for them. This may need further research.

While scores on WHO-5 showed that the level of depression was found for 9%
of countryside and 11.9% of town residents, 60% indicated no signs of anxiety or
depression on the EQ-5L-5D instruments. There was a notable increase in well-
being scores as age increased, with men achieving significantly higher scores
compared to women. This is of interest, as results from Statice.is (2022) found the
prevalence of depression is higher among women at 9% compared to 6.3% for
men in Iceland. This may also require additional research.

The group of prediabetes biomarker levels of HbA1c had higher mean scores
on WHO-5, than the normal HbAlc group (p = .043). This was of interest, as a
systematic review indicates that diabetes risk increases with depression regardless
of the instrument used (Graham et al., 2020). The fact that people with prediabetes
biomarkers had elevated overall scores on the WHO-5, indicating diminished
symptoms of depression, is ambiguous. This underscores a comprehensive study
demonstrating a higher frequency of reduced well-being and depression in
patients with T2d (Ali et al., 2006).

The EQ-5D-5L found over 80% of the participants reported experiencing no
issues in the initial three domains: ‘Mobility’ (84.1%), ‘Self-care’ (96.4%), and
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‘Usual activities’ (87.7%). Only one-third indicated no issues related to
‘Pain/Discomfort’, while 60% reported the same for ‘Anxiety/Depression’,
showing no variation based on gender or prediabetes biomarker.

The EQ-5L-5D instruments’ levels of mobility, self-care, usual activities and
pain/discomfort all showed correlation with one another, but not mobility and
anxiety/depression nor self-care and anxiety/depression. The score on pain and
depression was also higher than expected, especially as most of the participants
were female. A systematic assessment of the EQ-5D-5L indicated that males with
T2d exhibited greater utility value scores than females (Afshari et al., 2022).

HRQoL, well-being and HL instruments may add to the use of the FINDRISC
instrument by helping to evaluate the best pathway of support for people at
diabetes risk. The WHO-5 questionnaire could, from this viewpoint, aid the
primary healthcare system in identifying individuals at risk for T2d who should
be prioritised for additional interventions.

5.5 Results of the RCT

Results of the RCT performed in study III failed to show a significant difference
between groups in CHD risk over the nine-month period. This timeframe of
intervention, providing the GSD in only three consultations, may only have
enabled motivation toward empowerment, and a longer time may be required for
changes in lifestyle behaviour for people at potential risk of T2d to show a
significant effect (Graue et al., 2024; Saaristo et al., 2010). Most prior research on
the GSD method has looked at individuals with diagnosed diseases (Burke et al.,
2020; Jorgensen et al., 2014; Linnet Olesen & Jargensen, 2023; Zoffmann et al.,
2008). A longer follow-up of participants and more intensive teaching and
encouragement for the nurses providing GSD needs further evaluation (Kolltveit
et al., 2024).

The GDS was found to be a promising approach for people at risk toward
health promotion, though it was unable to present a significant difference between
groups (Zoffmann & Lauritzen, 2006). As the GSD approach was found to
empower individuals and promote lifestyle changes, GSD may be able to serve as
a promising approach for individuals at risk of T2d, in addition to individuals with
T2d, as found by Mathiesen et al. (2023). This is beneficial, as T2d has been found
to be largely preventable and potentially reversible if found early (Ong et al.,
2023).

Participation in the RCT resulted in that at Time 3, 55% of the total sample had
a lower 10-year risk of CHD than at Time 1. This is a valuable result, as
progression to T2d and CHD may take several years, and CVDs are the leading
cause of mortality (Andersen et al., 2017). In addition, increased relative risk of
CVD, CHD and stroke has been found for people at prediabetes level compared
to people with normal glycemia (Cai et al., 2020; Huang et al., 2016). The PHC
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may benefit from implementing the GSD, as it is found to be a low-cost, nurse-
led intervention designed to empower people at risk of T2d and prior research
indicates that such low-invasive interventions toward lifestyle changes are cost-
effective and may reduce RR of T2d and CHD (L&nnberg et al., 2020; Rosenzweig
et al., 2008).

As the RCT was conducted in real-life situations in primary healthcare settings,
it is claimed that GSD may be recommended as a short intervention within PHC
provided by nurses to empower individuals toward health promotion. The GSD
method has been found to increase individuals’ health awareness and help people
with type 1 diabetes, T2d and other health challenges (Graue et al., 2023; Graue
et al., 2024, Zoftmann & Lauritzen, 2006).

With GSD as a promising approach toward health promotion and
empowerment, further tailoring of GSD provision may be needed, as the length of
each consultation needs consideration. In personal communication with the PhD
student at each measurement throughout the RCT, the intervention group became
more interested in changes in biological results post intervention, that is, between
measurements at Time 2 and 3. Meanwhile, the control group said when coming
to the Time 3 measurement that participation had resulted in changes in their
shopping habits and lifestyle. As for the participants who received GSD, they
exhibited predominantly positive attitudes when coming to the last measurement,
3 months after GSD intervention ended.

It is noteworthy that the RCT was conducted in the shadow of COVID-19
restrictions, which might have influenced the results (Nomali et al., 2023), and
before use of the glucagon-like peptide-1 (GLP-1) weight management began to
rise (de Oliveira Almeida et al., 2024). Further study is necessary to examine the
utilization of GSD as a counselling approach for those at increased health risk
within the framework of health promotion in the PHC system.

5.6 Preventive pathways screening or not for prediabetes risk

and undiagnosed T2d within the PHC settings

Studies I and II revealed 13.2% of 18-75-year-olds in North Iceland had a
prediabetes biomarker, and that the participants were generally obese and had
elevated CHD risk, which needs to be acted upon. The offer of answering non-
invasive screening instruments like FINDRISC may be the first step for an
individual to understand that they may be at increased risk for developing T2d,
although not all found at prediabetes level will progress to T2d (Ahlqvist et al.,
2018; Ahlgvist et al., 2020; Wagner et al., 2021). Measurements of WHtR are
easily performed within the PHC, and HL questionnaires may help in identifying
those at an insufficient level of HL, who might need more assistance toward health
promotion. The results of studies aiming to subtype or to cluster individuals found
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at prediabetes biomarker level, by using blood tests, metabolism testing and DNA
genotyping have defined six clusters of people at prediabetes and T2d risk. The
clusters 1 (“healthy overweight”), 2 (“healthy, slim, low complication risk) and 4
(“obesity, low glycaemic deterioration, metabolism moderately healthy”) show
lower T2d risk. Whereas the other three clusters indicate higher T2d risk: clusters
3 (“elevated genetic risk, low insulin secretion, high T2d risk™), 5 (“fatty liver, very
high T2d risk, CVD risk, nephropathy risk, higher mortality rate”), and 6
(“elevated renal sinus fat, high visceral fat, high risk of nephropathy even prior to
T2d appearing, higher mortality”) (Ahlqvist et al., 2018; Ahlqvist et al., 2020;
Wagner et al., 2021). Individuals falling into higher risk of T2d have shown
indications of higher CHD risk and higher mortality rate (Prystupa et al., 2023).
Research suggests classification of T2d patients is also possible at the point of
diagnosis assisting in identifying those more likely to develop diabetes
complications, which again may help in choosing the most suitable form of
treatment for the individual (Ahlqvist et al., 2018). A better classification of
individuals found at the prediabetes level into groups of lower or higher risk of
T2d may be cost-effective to use before invasive methods like blood tests, OGTT
and other diagnostic approaches are used to distinguish between those at risk and
people who are falsely found positively at risk (Wagner et al., 2021).

Diabetes and the prediabetes stage are associated with less HRQoL (Anillo
Arrieta et al., 2021; Lu et al., 2017). The management of diabetes and associated
comorbidities incurs significant costs for individuals’ HRQoL as well as for
society. Due to the heightened financial burden on the healthcare system, it is
important to reduce the prevalence of T2d and mitigate disease symptoms.
Prescribed T2d medicine data have estimated that by 2040 as many as 24000
Icelanders might have T2d diagnoses (OECD & European Observatory on Health
Systems and Policies, 2021). The results of Study I indicate that up to 35000 of
approximately 266,000 inhabitants aged 18-75 (Statistics Iceland, 2021), may
have had prediabetes signs in 2021. Research in the USA has reported that with
enhanced screening, up to 90% of T2d may be detected and found a substantial
decline in undiagnosed T2d from 1988 to 2020 (Fang et al., 2022b). An estimated
up to 2% of all adults in the USA may have undiagnosed T2d (Fang et al., 2022a).
A working group addressing the rising prevalence of diabetes in Iceland from 2018
did not recommend screening for prediabetes within the Icelandic population
(Benediktsson et al., 2018). However, if Iceland is 20 years behind the T2d
progression found in the USA (Thorsson et al., 2021), there may still be an
opportunity to delay or reverse the progression in Iceland, due to the known time
lag from risk onset until the progression of the T2d disease (Cassidy et al., 2019;
Connor et al., 2019; Gao et al., 2022; Kong et al., 2016).

Preventative measures for T2d and CHD have demonstrated cost-effectiveness
(Siegel et al., 2020). It is essential to enhance awareness of T2d risk and enable
individuals to engage in proactive health behaviours to lower their risk of
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developing these conditions in the increasing global prevalence of T2d and CHD
risk (Chaudhary et al., 2024). It is therefore essential to address that a rationale
must be presented for community screening of those who are at increased risk for
a certain disease. The formulation of strategies regarding the screening for
prediabetes biomarkers, T2d risk, CHD risk, and associated comorbidities,
requires ongoing consideration by the government and local public health
authorities. The result of the studies in this doctoral thesis can be the first step in
considering screening of those at higher risk for T2d by using the FINDRISC
instrument. In addition, the ICE-HEART CHD risk calculator is useful for the
PHC in consultations to provide individuals with their results of CHD risk to
increase the individual’s awareness of their own health status.

Fearmongering around potential diseases is unlikely to effectively motivate
individuals to adopt health-promoting behaviours. But when individuals answer
the FINDRISC, the results are immediately apparent and may encourage
individuals to consider their health status without imposing significant
intervention or inducing fear. Those found at risk may then be clustered by low or
increased risk, and those found at increased risk are offered more assistance
toward empowerment and disease prevention with the GSD method when
appropriate.

5.7 Strengths

The studies in this thesis are the first studies in North Iceland to measure the
prevalence of prediabetes biomarkers and undiagnosed T2d. With all participants
measured by the same person, the measurement differences were minimised,
increasing the internal validity of the RCT. Using low invasive measurements and
capillary blood samples, easily performed in all PHCs in the study area. For the
sensitivity and specificity of FINDRISC calculations, it is a strength that the
HbAlc level was used for the calculation.

The sample size was found to be relatively large compared to the population
in the area (Statistics Iceland, 2021). The RCT evaluated a new way of using the
GSD counselling approach in the PHCs. In the RCT, dropout was low in both
intervention and control groups after first-time measurements, even in the shadow
of COVID-19 restrictions. All the biological measurements, as BMI, blood
pressure measurements, HbAlc, FBG, and use of the ICE-HEART calculator in
the RCT, can be considered as a strength.

By participation, participants may have been enabled to become more aware
of their health status and health risk factors in addition to empowering individuals
at higher health risk. In addition, the nurses participating in the GSD gained new
tools in their daily care of people at increased diabetes risk. Meeting the same
person for all measurements may be regarded as person-centred care on its own
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during COVID-19 time, as restrictions had an impact on the ability to access the
PHC facilities.

5.8 Limitation

The sample chosen was only from the North of Iceland, with a large age range,
and not a randomized cohort in the database of studies I and II. That limits the
external validity of the RCT. Recruitment of the self-selected participants took
longer due to the COVID-19 pandemic restrictions. This may have affected who
volunteered participation, as women were in a majority over men and the majority
of participants had a high educational level. Whereas being a man and having a
lower educational level have been linked to increased T2d risk. A criticism has
been made on FINDRISC, indicating the instrument does not capture gender and
age impact (Jolle et al., 2016); although not observed in studies I and II, the uneven
gender proportion may explain why no difference between genders was found
within the FINDRISC scores.

The ongoing COVID-19 pandemic may have impacted mental well-being
results, and thereby the results might not reflect overall anxiety in the population,
as people generally showing lower anxiety might have been more willing to
participate. As participants were living in small communities, information on the
intervention could have spread between participants and groups in the relatively
small sample of the RCT and therefore biased the results.

In the RCT, one person (a PHC nurse and PhD student), took all measurements
but also informed the intervention group of the intervention. All participants were
given results of each time biological measurement, ongoing. This can therefore
not be considered a blinded study, and that may have affected the results. The
estimated sample size needed for study I and II was 206 participants. With 81 of
the 220 fulfilling inclusion criteria for the RCT, the assigned participants to
intervention were 42 and 39 in the control group. Thereof, 34 of the intervention
and 30 of the control groups came to the first-time measurement; the drop-out
from Time 1 to Time 3 was 17.6% in the intervention but 6.7% in the control
group. It may be seen as a limitation that although the same number of participants
in both groups finished the RCT, the size of the RCT was small. Participation on
its own may have resulted in increased health status awareness in both intervention
and control groups. In addition, the information booklet on healthy food choices
may have benefited the control group.

The six nurses providing the GSD had no prior experience with this
counselling approach. Regardless of the same education on GSD before starting
intervention, it cannot be fully affirmed that the implementation and integration
of the GSD counselling was equally identical between all nurses.

64



5.9 Further studies of prediabetes, T2d prevention, and the
GSD approach within primary healthcare

Further studies are needed to implement the best preventive ways in primary
healthcare toward health promotion, prediabetes and disease prevention. Both the
service recipients’ and providers’ views on ways to address upstream healthcare
needs need to be researched. If the prevalence of prediabetes is as high as the
results here indicate, it is essential to assess the most cost-effective way for health
promotion and disease prevention for Iceland. As the results of Thorson et al.
(2018) indicate T2d prevalence in Iceland is following the pathway of the USA
from 20 years earlier; there may be time to act upon and hopefully reverse T2d
risk prevalence. In addition, the results from study III, which found that the mean
CHD risk was higher than in the cohort behind the ICE-HEART (Anderson et al.,
2017), should encourage the use of preventive strategies in primary health care
and additional research to develop the ICE-HEART calculator. Nurses play a
crucial role in primary healthcare and should be encouraged to take an active part
in strategy planning regarding the use of disease prevention in primary healthcare
settings.
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6 Conclusions

The overall findings of this thesis suggest that offering readily implementable and
non-invasive assessments might improve primary healthcare strategies for the
prevention of T2d. The studies in this thesis have examined several risk evaluation
methodologies to identify individuals at heightened risk factors for T2d,
categorised by residency and gender, a method not before attempted in Iceland.
The significant prevalence of overweight and obesity also suggests that immediate
action is necessary for Iceland to reverse the trends of prediabetes and T2d
prevalence. The absence of individuals with undiagnosed T2d necessitates more
investigation into its prevalence in Iceland.

The FINDRISC instrument is simply administered and validated for screening
individuals for T2d risk and is effective for screening for prediabetes within PHC
settings. FINDRISC may serve as an alternative to intrusive and more expensive
testing procedures. This concise and non-invasive tool is recommended to be used
as part of risk assessment within the PHC.

Implementing WHtR calculations in basic health care may enhance the early
identification of people at increased risk for health complications- Incorporating
other measures such as HbAlc tests, HL assessments, and well-being
questionnaires may aid in identifying those at heightened risk for T2d and CHD
and in so differentiating them from those with a lower overall health risk. In
addition, to identifying those more likely to require help with lifestyle
modifications.

The GSD approach is a non-invasive and inexpensive counselling strategy that
may be used in PHC as an empowering method for people in implementing
changes toward health promotion in their daily life. Participation in the GSD
intervention resulted in a decrease in BMI, HbAlc¢, and diastolic blood pressure
for the intervention group in the RCT, demonstrating the benefit of GSD. The
GSD method may promote behavioural change and assist individuals toward
making alterations to their everyday routines that may lower their risk of T2d. The
three-session consultations of the GSD method employed by nurses are
recommended for patients at increased health risk, functioning as a person-centred
health promotion strategy.

Although this RCT did not demonstrate a significant difference in the risk of
CHD in the next ten years, from Time 1 to 3 between groups, for 50% of the
intervention group and 60.7% of the control group, the CHD risk had reduced
from Time 1 to 3 with an RRR of 17.6% for the total sample. Utilizing biological
measures to identify persons at risk for T2d and CHD, followed by providing
lifestyle counselling to those identified, may function as an effective health
promotion tool. In addition, educating individuals and implementing GSD with
reflection sheets for those requiring support in health promotion.
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In the light of the high prevalence of obesity and overweight in the Icelandic
populations, there is a need to develop strategies in Iceland for formal screening
within the PHC for individuals at risk of non-communicable diseases and
especially T2d risk and T2d.
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Abstract

Background Prevalence of prediabetes and type 2 diabetes mellitus (T2DM) is increasing worldwide. The objective
of this study was to determine the proportion of people in Northern Iceland with prediabetes, at risk of developing
T2DM or with manifest undiagnosed T2DM, as this information is lacking in lceland.

Methods A cross-sectional study. Clients of the three largest primary health care centres in the Health Care Institu-
tion of North Iceland (HSN) were invited to participate if fulfilling the following inclusion criteria: a) aged between 18
and 75 years, b) not diagnosed with diabetes, ¢) speaking and understanding Icelandic or English fluently and d) living
in the included service area.

Data collection took place via face-to-face interviews between 1 March 2020 and 15 May 2021. Participation included
answering the Finnish Diabetes Risk Score (FINDRISC), measuring the HbAlc levels and background information.

Results Of the 220 participants, 65.9% were women. The mean age was 52.1 years (SD £ 14.1) and FINDRISC scores
were as follows: 47.3% scored <8 points, 37.2% scored between 9 and 14 points, and 15.5% scored between 15 and
26 points. The mean HbAlc levels in mmol/mol, were 35.5 (SD £ 3.9) for men and 34.4 (SD = 3.4) for women, ranging
from 24 to 47. Body mass index >30kg/m’ was found in 32% of men and 35.9% of women. Prevalence of prediabetes
in this cohort was 13.2%. None of the participants had undiagnosed T2DM. Best sensitivity and specificity for finding
prediabetes was by using cut-off points of =11 on FINDRISC, which gave a ROC curve of 0.814.

Conclusions The FINDRISC is a non-invasive and easily applied screening instrument for prediabetes. Used in
advance of other more expensive and invasive testing, it can enable earlier intervention by assisting decision making,
health promotion actions and prevention of the disease burden within primary health care.

Trial registration This study is a pre-phase of the registered study “Effectiveness of Nurse-coordinated Follow up
Program in Primary Care for People at risk of T2ZDM"at www.ClinicalTrials.gov (NCT01688359). Registered 30 December
2020.

. Keywords Prediabetes, Screening, HbAlc levels, FINDRISC, Type 2 diabetes
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Introduction

Type 2 diabetes mellitus (T2DM) is among the fastest
growing challenges to good health [1, 2]. Prevalence has
tripled worldwide the last twenty years [3]. Today, over
463 million people are estimated to be living with diabe-
tes [4], by 2030, 478 million over 18years will have the
disease [3], and 700 million by 2045 [5].

T2DM is the most common type of diabetes, often
characterized by a silent onset of increased insulin resist-
ance or lack of insulin production [4]. T2DM accounts
for over 90% of diabetes cases [4, 6]. There is often a
time lag between onset and formal diagnosis [7]. In the
United States (U.S.), average interval between the onset
of T2DM and diagnosis was found to be 7 years [8], and it
is claimed that up to 30% of people with T2DM are undi-
agnosed [8]. The International Diabetes Federation (IDF)
estimates that up to half of cases (49.7%) may not know
that they have the disease [3].

A study on prevalence of diabetes by the Icelandic
Heart Association from 1967 to 2007 found one out of
three people with T2DM were unaware of their condi-
tion, when measuring fasting blood glucose [9, 10]. This
included data from several population studies: 17,757
people aged 45-64years for T2DM and three additional
studies of 20,519 people for BMI [9, 10]. Unaware-
ness of T2DM may increase the risk of chronic diabetes
complications [11-13]. Those complications, for exam-
ple, coronary arterial disease, renal failure, and blind-
ness, may reduce the health-related quality of life for
the individual [14], while society pays a high price due
to impaired working capacity and high medical costs [3,
15]. If untreated, early onset T2DM may confer a higher
lifetime cardiovascular and premature death risk com-
pared to later onset of the disease [16]. The development
of T2DM is the result of interaction between multiple
environmental, socioeconomic, and genetically driven
causes, changes toward a more sedentary lifestyle and
less healthy diet choices [3, 17-19].

A strong connection has been found between T2DM
and obesity [20, 21] Research indicates that obesity
affects insulin resistance, and certain metabolites may
show connection to both T2DM and obesity [22]. Until
1981, the mean BMI in Iceland was under 25 in all age
groups (25-75years) [9]. Between 1968 and 2012, the
BMI of those aged between 50 and 69 years increased by
11% for men and 8% for women [9]. Data from the Icelan-
dic Heart Association survey of 17,757 Icelandic people
between 1967 and 2007 showed that four out of five peo-
ple with T2DM were obese [9]. The prevalence of T2DM
in Iceland more than doubled in both men and women
between 2005 and 2018 [23).

Prediabetes is a state of elevated glucose levels in the
blood, without reaching the diagnostic blood glucose
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levels of T2DM [2]. The prevalence of prediabetes has
risen in England, for example, from 11.6% in 2003 to
35.3% in 2011 [24]. In the US., biomarkers of predia-
betes are found in about 25% of young adults [25]. A
recent meta-analysis by Barry et al., showed that when
combining data from five studies in middle-aged par-
ticipants, that used both the WHO and ADA definition,
the overall overlap prevalence of prediabetes was 27%
[26]. 'The number of people with prediabetes in Iceland
is unknown. Earlier Icelandic studies on the prevalence of
T2DM have mostly used data from the capital area [23].

Emerging evidence from well-designed randomised
controlled trials (RCTs) has shown that lifestyle inter-
vention with or/without pharmacological treatment can
prevent or delay the onset of T2DM among people at the
prediabetes stage [9, 18, 27]. Finding those at risk earlier
may be a way to reduce the disease burden, complica-
tions and cost for both individuals and society [4, 11, 28].
The American Diabetes Association (ADA) recommends
screening people at risk of developing T2DM at least
every third year and yearly after reaching 45years [20].
‘The availability of suitable tools in the primary health
care (PHC) for early identification is one of the biggest
challenges in promoting health and disease prevention
[11, 29]. A non-invasive screening test for risk assess-
ment, such as The Finnish Diabetes Risk Score (FIN-
DRISC), may be a useful tool to find undiagnosed and
those at risk for developing T2DM [5, 30].

Accordingly, the objective of this study was to identify
people with prediabetes or undiagnosed T2DM in North-
ern Iceland and to determine the usability of FINDRISC
as a screening tool in Icelandic PHC, by comparing the
results of HbAlc measurement to the FINDRISC score
by calculating sensitivity and specificity of FINDRISC.

Methods

Study design and settings

‘This was a cross-sectional study conducted within the
Health Institution of North Iceland (HSN). The HSN
runs 18 PHC centres and 4 small hospitals in the North-
ern Iceland, serving around 36,000 inhabitants or around
10.4% of the total population of 368,792 inhabitants in
Iceland (as of 1 January 2021) [31]. The study’s settings
were the three largest PHC centres in the HSN. Located
in Saudarkrokur, Akureyri and Husavik, they serve over
half of the total population in the Northern part of Ice-
land. Primary health care in Iceland is funded by the
state, although non-pensioners pay a small fee to visit the
doctor or nurse (this was approximately 3.90 US$/3.60
€ in 2021). A routine health check-up with a doctor or
a nurse is not standard in the PHC system, except for
maternity care and infant protection programmes.
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During the Covid-19 pandemic, only those with acute
medical needs were allowed into PHC centres.

Study population

All inhabitants living in the three study areas were eligible
for the study if they were aged between 18 and 75years,
had not been diagnosed with diabetes, and spoke and
understood Icelandic or English fluently. Around 17,600
inhabitants living in the service areas of the three PHCs
fulfilled the age criteria. Exclusion criteria was diagnosed
with T1DM or with active treatment of T2DM.

Data collection

All data were collected in one-to-one interviews by the
first author (EA). Data collection took place between
February 2020 and May 2021. ‘The original plan of
approaching participants at the three participating PHC
centres had to be changed as a result of strict restrictions
on all unnecessary visits to the PCH centres due to the
Covid-19 pandemic. Therefore, the first 101 participants
were recruited via introduction letters handed out by a
receptionist when they came for a visit to the PHC centre
between February and May 2020. The remaining 119 par-
ticipants were recruited via flyers and advertisements in
local papers from January to May 2021.

‘The letters, advertisements and flyers gave informa-
tion about the study and contact information for the first
author. Participants who were approached at the PCH
centres met the first author for data collection after their
pre-booked appointment with their nurse or doctor at
the PHC centre. However, participants recruited through
advertisements or flyers, contacted the first author via
phone, SMS, or e-mail. The first author then briefed
them about the study and sent them in advance a copy
of the introduction letter via e-mail. If that was not pos-
sible, the introduction letter was handed to participants
before data collection at the prearranged time. Those
who did not show up at the prearranged time for data
collection were offered new appointments twice more
but were then seen as unwilling to participate. Data from
the participants were collected at the local PHC centres
in Husavik and Sauddrkrékur. In Akureyri, data were col-
lected at the research centre.

Blological and demographical measurements

Biological measurements were conducted by the first
author and information on the results was given to each
participant at the end of the data collection interview.
BMI was calculated by weighing participants on a digital
scale, in light clothing without shoes, to the nearest 100g,
and measuring their height to the nearest 0.1cm with a
portable measuring tape. Waist circumference was meas-
ured 2cm above navel, with measuring tape of 1,5m or
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3m capacity, constancy of both tapes was measured reg-
ularly. The HbAlc levels were analysed by a DCA Van-
tage® analyser, that is clinically proven correlating with
lab methods [32], using capillary blood samples, and the
device was calibrated according to instructions.

Participants answered the FINDRISC [33, 34] and gave
additional background information on age, gender, edu-
cational level, occupation and living status using a laptop
computer. They were offered paper as an alternative way
to answer the questions and five participants requested
this option. Another five participants informed the
researcher that they had reading difficulties. For these
participants, the questions were read out aloud, but the
participants marked down their answers.

Definition of diabetes, prediabetes and the HbA1c
measurements

Prediabetes is manifested and diagnosed by impaired
fasting glucose (IFG) of 5.6 to 6.9mmol/L., an impaired
two-hour plasma glucose with 75g oral glucose tolerance
test (OGTT) results of 7.8 to 11.0mmol/L. or, as used
here, elevated levels of glycated haemoglobin (HbAlc)
[35]. HbAlc is a test of glycated haemoglobin that is
approved by the World Health Organization (WHO) as
a diagnostic test of diabetes [1, 2]. The ADA definition of
prediabetes was used in this study [20]. As participants
with HbAlc levels between 39 and 47mmol/mol (5.7-
6.4%) were classified as having prediabetes but, those
with HbAlc levels of =48 mmol/mol (>6,5%) as having
T2DM [17, 35].

Instrument
FINDRISC is a commonly used instrument, designed to
screen for unidentified diabetes and to identify people
with an elevated risk of developing T2DM within the next
10 years [19, 33]. It was developed in Finland between
1987 and 1992 and is claimed to be the most frequently
used diabetes risk screening instrument worldwide [36].

‘The FINDRISC instrument includes eight questions
on age, gender, BMI, waist circumference, daily physi-
cal activity, consumption of fruit and vegetables, history
of high blood pressure, pervious history of diabetes and
family history of diabetes [33, 34]. Scores range from 0
to 26 points. A higher score represents a higher risk of
developing the disease within the next 10years. A score
of under 7 points is regarded as low risk (1:100), 7-11
points represent a slightly elevated risk (1:25), 12-14
points indicate a moderate risk (1:6), over 15 points a
high risk (1:3) and over 20 points (1:2) a very high risk
[34].

FINDRISC is easy to use, non-invasive, inexpensive,
includes modifiable risk factors such as diet, physical
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activity, and body weight [19]. It has been validated in
several populations [37, 38], as well as in Iceland [39].

Statistical analysis

Descriptive statistics were used for calculating means,
standard deviations, and ranges to describe continuous
variables. For categorical variables, counts and propor-
tions were used. Comparison of the sample characteris-
tics was preformed using t-tests for continuous variables
and chi-square tests for categorical variables. BMI calcu-
lations were done for each participant using the Micro-
soft Excel calculator and correlation for BMI and HbAlc
results.

Chi-square tests were used to calculate the sensitiv-
ity and specificity of different FINDRISC points using
the HbAlc results of all participants. Participants were
divided into two groups: one with normal Hbalc levels
and one with prediabetes levels of HbAlc.

When analysing the utility of FINDRISC to predict
the future risk of developing T2DM or prediabetes in
this cohort the receiver-operating characteristic (ROC)
curves were constructed, by using ditferent cut-off
points of FINDRISC. Area under the ROC curve or
AUC presents how well test, here FINDRISC, is capa-
ble to differentiate between cases, here prediabetes or
not. An AUC of 1.0 indicates perfect test accuracy with
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neither false positives nor false negatives. However, an
AUC curve of 0.5 indicates that the results are no better
than chance. With FINDRISC, the best cut-off points to
identify prediabetes were those with the shortest dis-
tance to the upper left corner of the ROC curve [36].

‘The dataset was analysed with IBM SPSS statistics
27. Missing data, if applicable were excluded listwise.
Significant statistical difference two tailed was set at
p=<0.05.

Ethical considerations

The Icelandic National Bioethics Committee (VSN)
(VSN-19-080-S1 approved 14/05/2019 and VSN-19-
080-V1 approved 14/01/2020), also the Senior manage-
ment of HSN, approved the research. All participants
signed an informed consent form before participating
in the study.

Results

Participants and background Information

‘The background information of participants is described
in Table 1. Mean age was 52.1 (SD+ 14.1, range from 18
to 75) years, and women were 65.9%. Almost half of the
participants had completed a university degree.

Table 1 Background information by gender, age, living status, educational level, occupational status, and residency

Total Men Women
(n =220) (n=75) (n =145)
Mean age in years (18- 75 years) 521 (SD%£14.1) 52.7 518
(SD+13.9) (SD£143)
Living status n (%) n (%) n (%)
Living alone 170 6(80) 11(76)
Living with one other person 99 (45.0) 36 (480) 63 (434)
Living with two or more pefsons 102 (46.4) 32(42.n 70(483)
Living status missing 2(09) 103) 100
Educational level n (%) n (%) n (%)
Elementary school/junior high school or equal 52 236) 15200 37(255)
Upper secondary school/vocational training/senior high school 65 (29.5) 30 (40.0) 35040
or equal
University degree 101 (459) 29(38.7) 72(49.0
Fducational level missing 2(09) 103) 1(0.0
Occupational status n (%) n (%) n (%)
Working partly or full time 174 (79.1) 61(813) 13(779)
Unemployed 627 20Q.0 408
Pensioner (disabled/clderty ) 34(155) 12(160) 22(152)
Other 6027 0(00) 6(4.1)
PHC centre n (%) n (%) n(%)
Akureyri 109 (49.5) 39(358) 70 (642
Husavik 40(182) 13(325) 27(675)
Saudarkrokur 71323 23324 48 (67.6)
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HbA1c levels

The HbAlc levels are shown in Table 2. Levels ranged
from 24 to 47mmol/mol. None was found with HbAlc
at diabetes level. A total of 29 participants (13.2%) were
measured with the ADA definition of prediabetes at
39-47mmol/mol, of these, 14 were men and 15 women.
The normal HbA 1¢ group had mean levels of 33.8 mmol/
mol (SD+2.7). Contrast showed for the people with pre-
diabetes HbAlc level had mean levels of 41.5mmol/mol
(SD +2.2). No significant difference in HbA 1c was identi-
fied between genders, although a tendency toward higher
HbA 1c levels in men was observed (p=0.056).

Body Mass Index

BMI ranged from 18.5 to 48.2kg/m? with a mean 28.8
(SD +5.4) and median 27.7kg/m? Results showed that
39.1% were overweight (25-30kg/m?) and obesity (>
30kg/m?) was found in 34.5% of participants, 5% had
severe obesity of BMI over 40kg/m?. No significant dif-
ference in BMI was found regarding to gender (p =0.982).
‘The BMI scores among the 29 participants with prediabe-
tes ranged between a minimum of 24.4kg/m? and a maxi-
mum of 48.2kg/m® with a mean of 32.3kg/m? (SD+5.7).
BMI scores among the 191 participants who did not have
elevated HbAlc levels ranged between 18.5kg/m’? and
43.6 with a mean of 28.3 kg/m1 (SD45.2). There was a
significant positive correlation between BMI and HbAlc
levels for all participants: r 3 =0.146, p=0.044.

FINDRISC scores

‘The characteristics of FINDRISC according to gender are
reported in Table 3. One in five (21.4%) had first degree
relatives with T2DM. A significant difference between
gender was only found in the daily consumption of fruit
and vegetables, in favour of women (p=0.004). There was
no significant gender difference in FINDRISC score, with
a mean score for men of 9.0 (SD+5.3) and for women of
9.7 (SD+4.9), p=0.332. However, there was a significant
ditference between the normal HbAlc group (n=191)
and the prediabetes group (n=29) with FINDRISC

Table 2 HbAIc level of the participants according to gender,
number and (percentage)

HbA1cLevel Total Men Women
mmol/mol n (%) n (%) n (%)

24-38 101 (86.8) 61(813) 130 (89.7)

39 503 20.0) en

40-41 12(55) 9(12.0) EYvA)]

42-47 12(55) 3(40) 9(62)

Lowest level 24 25

Mean 3548 (SD£392) 3444 (SD£1355)
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scores of 8.6 (SD +4.5, range 0-22) points and 14.7
(SD 5.2, range 3-24) points, respectively (» <0.001).

Sensitivity and spedficity

Table 4 shows the results of sensitivity and specificity cal-
culations for different cut-off points of FINDRISC from
9 tol5 points, with FINDRISC set as an outcome in the
sensitivity and specificity calculation using the HbAlc
level of prediabetes/not prediabetes as criteria. Best sen-
sitivity (93.1%) of FINDRISC was found at >9 points,
finding 27 of 29 participants with HbAlc levels at pre-
diabetes value, but specificity was low only 53.4%. Using
cut-off value of >11 or > 12 points gave a little lower sen-
sitivity (79.3 and 75.9% respectively) but better specific-
ity (67 and 73.3% respectively) with fewer false positive.
Using >15 points on FINDRISC resulted in a sensitivity
of only 41.4%, missing more than half of those with a pre-
diabetes HbAlc value, though the specificity was high
(88.5%).

By using =11 points as cut-off value of FINDRISC,
calculations of the ROC curve showed area under the
curve (AUC) to be 0.814, with 95% confidence interval
(CI), lower bound of 0.733, an upper bound of 0.895 and
standard error of 0.041. The result indicated that the best
accuracy of finding people with prediabetes in this study
was a FINDRISC score of =11 points, which gave the
value closest to the upper left corner of the ROC curve.

Discussion

‘This is the first study of prediabetes and undiagnosed
T2DM prevalence in Iceland using both measurements
of HbAlc level and FINDRISC score. Although none
of the participants in our study was found with undiag-
nosed diabetes, 13.2% had biomarkers of prediabetes.
Our sample was similar to the general population in the
three study areas according to age and educational level,
but this was not the case with the gender ratio. In our
study, 65.9% of the participants were women, whereas the
ratio in the general population is even [40]. The fact that
fewer men than women participated in the study may
partly explain why no participants were found with undi-
agnosed T2DM as more men than women are diagnosed
with T2DM [23].

If the results are representative for the prevalence of
prediabetes in the Northern Iceland areas of the study,
this gives us a cautious indication that approximately
2300 of 17,600 inhabitants, within the age limits of
the study and more men than women, may unknow-
ingly have biomarkers of prediabetes. This is a cautious
indication as the calculation of the confidence level of
the sample size gave an 85% confidence level with a
5% margin of error, which indicates that up to 35,000
of approximately 266,000 inhabitants in Iceland, aged
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Table 3 Overall FINDRISC scoring and according to gender
Scoring Overall Gender P
Points (P) (n =220 Men
(n=75) (n=145)
Age n (%) n (%) n (%) 982
18-44years (U ]y] 56 (255) 18 (24.1) 18 (262)
45-54yoars (] 56 (25.5) 19253) 37 255)
55-64 yoars (3] 55 (2500 19(253) 36 (24.8)
65 yoars and older 4P 53040 19(253) 34(235)
BMI B3B8
<25kg/m? (0]] 58 (26.4) 21 (280) 37 (255)
25-30kg/m? am 86 (39.1) 30 (40.0) 56 (38.6)
= I0kg/m’ am 76(345) 24(320) 52 (359)
Waist drcumference (2 cm above navel)
Men <% cm/Women <80cm P 63 (286) 30 (40.0) 330228
Men 94102 cm/Women 80-88cm (£ 49(223) 14(18.1 B4
Men > 102cm/Women >88cm “4p 108 (49.1) @3 77(53.0)
Physically active > 30 min/daily 672
Yos o 203 (92.3) 70(933) 1330010
No (r] 17 (.0 5(6.0 12 (83)
Fruit & vegetables daily 004*
Fvery day U]y 140 (63.6) 38(50.0) 102 (70.3)
Not every day nm 80 36.4) 37(493) 43297
Use of blood pressure medicine 085
No oP 165 (75.0) 51 (68.0) 114 (78.6)
Yes @n 55 (25.0) 243200 @
History of high blood glucose (including gesta- 30
tion diabetes)
No P 192 (B7.3) 69 (92.00 123 (B4.8)
Yes 5P B2 6(8.0) 2(152)
Family history of diabetes 43
Non om 138 (62.7) 48 (64.0) 90 (62.1)
First degree relatives (e1] 47 (4 17220 30200
Second degree refatives (5P 059 10(133) 25(17.3)
FINDRISC SCORE 713
=8 104 (47.3) 37 (494) 67 (46.2)
91 43(195) 16 (213) 27 (186)
12-14 warn 13(173) 260179
15-20 2023 6(80) 21(145)
21-26 17032 340 4(28)
 Significant at the <0.05 level

between 18 and 75years as of 1 January 2021 [31], may
show bi rkers of prediabetes. That is nearly equal to
the total population of North Iceland. As this is the first
study to assess prediabetes in Iceland, we are unable to
compare our results with other results or other areas in
Iceland. Here, the prevalence of prediabetes was lower
than reported in a cross-sectional study in the Faroe
Islands conducted in the years 2011-12, using HbAlc
measurements followed by the non-fasting and fasting

glucose and oral glucose tolerance test (OCTT). That
study found that the prevalence of prediabetes was
22.3% in the age group of 44-77 years, with prevalence
increasing with age [41]. The NANES cross-sectional
survey estimated that the prevalence of prediabetes in
the U.S. might be up to 38.6% in 2017 [42]. The fact that
our sample included fewer men than in the general pop-
ulation in the area may partly explain why the preva-
lence of prediabetes was low. Also, that the participants
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Table 4 Sensitivity and spedficity of FINDRISC in predicting
prediabetes risk, using cut-off-points at: =9, >10, > 11,212, >13,
>14 or> 15 points and HbAIc level 39 -47 mmol/mol as value
for prediabetes

FINDRISC SCORE Sensitivity Specificity
true positive true negative
=9 points 03.1% 534%
=10 points 793% 67.0%
=11 points 793% 67.0%
=12 points 75.9% 733%
=13 points 69.0% 81.2%
=14 points 552% 838%
=15 points 41.4% 885%

were self-selected and had high educational level may
have influenced the results. It should be kept in mind
that the incidence of T2DM in Iceland is increasing.
Research results using data on prescribed medicine for
T2DM estimate that 10,600 individuals had T2DM in
the year 2018 and that by 2040 up to 24,000 individuals
may have the disease [43].

Obesity has been linked to an increased diabetes risk
[21], and was found in 34.5% of the participants. That is
much higher than earlier Icelandic results. The restric-
tion on unnecessary visits to PHC centres during the
Covid-19 pandemic may partly explain the high obesity
figures. In 2007, obesity was found in 20% of Icelanders,
whereas it was 27% in 2017, giving Iceland a ranking
of number two in the prevalence of obesity within the
OECD countries [43). Earlier research indicates that
women living outside the capital area in Iceland are
more likely to be obese [44]. Public health care needs to
find ways to reverse this trend by increasing awareness
of the adverse consequences of obesity for the health of
the population.

The results of our ROC curve calculations showed
that the optimal cut-off point on FINDRISC was at >11
points, with AUC at 0.814, indicating the best sensitiv-
ity and specificity for predicting the risk of prediabetes
in the sample. Our results are comparable to results
from the HUNT study in Norway which suggests using
=11 points on FINDRISC as the cut-off point for pre-
dicting risk of T2DM [45]. Other research suggests
different cut-off points. Meijnikman et al. claim that a
score of >13 points have the best sensitivity and speci-
ficity in overweight or obese people [36]. Using FIN-
DRISC in a Lebanese University, Abdallah et al. found
that the best cut-off score was >9.5 points for prediabe-
tes and > 10.5 points for undiagnosed T2DM [46]. The
HUNT study and our study used a population-based
sample to analyse the best cut-off score. In addition, the

Page7of 10

health care systems in the Nordic countries are similar
[43]. However, validation of the best cut-off score for
each population should be confirmed [36].

FINDRISC is non-invasive and easily applied instru-
ment within PHC to identify those that may benefit
from intervention for health promotion [38, 46]. The
results showed higher mean scores on FINDRISC for
the group with HbAlc levels of prediabetes compared
to the group with normal HbAlc levels. But within the
normal HbAlc group, FINDRISC scores of up to 22
points were found, indicating an up to 50% likelihood of
developing T2DM in the next 10 years. It can therefore
be recommended that health care providers in PHC use
FINDRISC to screen for elevated risk of T2DM among
their clients aged between 18 and 75 years. Clients who
score > 11 points should also be examined by measur-
ing their HbAlc levels or blood glucose.

Those found with HbA1c levels of prediabetes should
be offered person-centred intervention towards life-
style change, led by PHC nurses, with the aim to lower
diabetes risk for the individual. Results of randomised
trials on the effects of nurse-led interventions to help
people at risk of or with T2DM, to move towards better
self-management and better control of HbAlc, show
signs of continuing benefits after the intervention is
over [18, 47].

WHO calls for preventive pathways to find people at
early stages of non-communicable diseases like predia-
betes is in T2DM [48]. Research shows that only part of
people with prolonged stage of elevated glycemia or pre-
diabetes progress to diabetic stage while others return
to normal glycemia [49-51]. It has been reported that
lifestyle changes may reduce the relative risk of progress-
ing from prediabetes to diabetes by 40 to 70% [52]. Prior
research indicates that physician’s attitude toward diabe-
tes prevention may make an impact on screening for and
treatment of prediabetes in PHC [53, 54]. It may not be
customary practice to treat people actively where predia-
betes is found [55]. However, screening to find those at
risk offers grounds for intervention and health promo-
tion as there may be time for patients to bring glycae-
mia levels back to normal [49-51]. Lifestyle changes that
minimise the risk of further development of prediabetes
are found to be cost-effective [20].

Strength of the study

All participants were measured by the same person, min-
imising differences between measurements. The sample
size is acceptable and representative according to the
total population. This is the first study in Northern Ice-
land to measure the prevalence of prediabetes and undi-
agnosed diabetes.
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Limitations

Due to the Covid-19 epidemic, the recruitment of par-
ticipants took longer than anticipated and the recruit-
ment plan had to be changed. The participants were
self-selected, not randomly assigned to the study. This
may have affected the study sample as the educational
level was high and more women than men participated,
although the gender ratio is almost equal in the study
population [40]. In addition, as the prevalence of pre-
diabetes was found to be lower compared to research
in other countries, there is a possibility that low prev-
alence here might have affected results of level of the
FINDRISC score of >11 points as screening for predia-
betes, therefore further research is needed.

FINDRISC has been criticised for not fully captur-
ing the impact of gender and age. It may identify more
women than men as high-risk individuals and there-
fore the cut-off points on FINDRISC may need to be
adjusted for gender [56]. This criticism was not sus-
tained in this study, but the uneven gender proportion
may explain why no gender difference was found in the
FINDRISC scores.

Conclusion
Prevalence of overweight and obesity was high in
this study. Despite the known increasing incidence of
T2DM and association of overweight and higher risk of
T2DM, this survey did not identify people with previ-
ously unknown T2DM. People found with biomarkers
of prediabetes were fewer than expected in comparison
to other countries. These favorable results may reflect
the solid health care in Iceland. Also, plausible raising
awareness of the importance of health promotion inter-
ventions within the Icelandic PHC.

FINDRISC is a short, non-invasive, easily applied
instrument that this study found useful in screen-
ing within PHC for people at risk of prediabetes. The
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Abstract: Background: To identify people at risk of type 2 diabetes. Primary health care needs
efficient and noninvasive screening tools to detect individuals in need of follow-up to promote health
and well-being. Previous research has shown people with lower levels of health literacy and /or
well-being scores are vulnerable but may benefit from intervention and follow-up care. Aims: This
cross-sectional study, aimed to identify people at risk for type 2 diabetes by comparing the Finnish
Diabetes Risk instrument with the waist-to-height ratio. Further, the difference was examined in
health literacy and well-being scale scores in the countryside versus town areas, respectively. Results:
In total, 220, aged 18-75 years, participated. Thereof, 13.2% displayed biomarkers at prediabetes
level of HbAlc (39-47 mmol/mol); none had undiagnosed diabetes. Of the participants, 73% were
overweight or obese. Waist-to-height ratio demonstrated 93.1% of the prediabetes group at mod

to high health risk and 64.4% of the normal group, with an area under the curve of 0.759, sensitivity
of 93.3%, and specificity of 63.1%. Residency did not infl Jiak ! health
literacy, or well-being. Conclusion: Waist-to-height ratio and the F'mm.\h Dlabumh Risk instrument
may be suitable for identifying who need further tests and follow-up care for health promotion in
primary care.

Keywords: prediabetes; countryside /town; screening; well-being; type 2 diabetes

1. Introduction

Type 2 Diabetes Mellitus (T2DM) risk or prediabetes biomarkers indicate elevated risk
for the individual, contributing to the development of insulin resistance in the outlining
of T2DM discase [1]. Prediabetes is defined by clevated levels of HbAlc, impaired fasting
glucose (IFG), or impaired glucose tolerance (IGT), which is based on a 2 h oral glucose
tolerant test (OGTT), above the normal range but not reaching the diagnostic level of
T2DM [2].

Prediabetes biomarkers are linked to an increased risk of up to a ratio of 1:2 progression
to T2DM and an increased risk for several serious comorbid conditions such as cardiovas-
cular disease (CVD), which may be in progression before T2DM diagnosis [3]. Additionally,
up to one-third of people with a body mass index (BMI) indicating obesity have prediabetes
signs [1]. It is estimated that the interval between the onset and diagnosis of T2DM is
reported to be up to 7 years in the US [4], with nearly half of cases unaware of their T2DM
condition [5]. Current projections are that, by 2030, 478 million people worldwide will have
T2DM [6]. A crude estimation of US adult prediabetes prevalence in 2017-2020 was 38% [7].
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In Iceland, the prevalence of T2DM has been increasing, in 2018 prevalence in lecland was
3.5% in women and 4.1% in men showing similarity in prevalence and incidence as of US
20 years carlier. According to the Icelandic Heart Association population study, a total
of 10,600 individuals were diagnosed wnh T2DM in 2018 [8]. By comparing the medical

prescription database and T2DM prevalence data, an und tion of 29% in T2DM
lence was established [8].
Population studies in Iccland show a high obesity prevalence [9], estimated to be 20%

in 2007 and 27% in 2017 [8]. The prevalence of undiagnosed T2DM is uncertain in Ieceland,
but rescarch indicates that, in northern Iceland, prediabetes prevalence, here as based on
the HbAlc diagnostic level of American Diabetes Associations (ADA), may be 13.2% [10].

If the increasing levels of diabetes are to be d, it is important to develop simple and
effective screening strategies to identify those who are the most at risk, for instance, those
with obesity or prediabetes.

Although biomedical tests such as HbAlc, 2 h OGTT and fasting glucose can bc
used for diagnostic purposes, these are not always readily imp ble across
populated countries, such as Iceland [2]. However, questionnaires like the Finnish Dmbctm
Risk Score (FINDRISC) have been designed to estimate the risk of developing T2DM over
the next 10 years [11]. In addition, measurements ratios, including BMI for obesity, waist-
to-height Ratio (WHIR), and waist-to-hip Ratio (WHR) have been used for overall, diabetes,
or cardiovascular health risk assessments [12,13].

In addition to these traditional biometric measures, poorer mental health and well-being
has been associated with an increased risk of prediab and p ion to T2DM [14].
Persons with T2DM may also have double the hkchhood of dcpm‘mon than in the general
society [15]. Thus, measuring well-being, health-related quality of life (HRQolL.), and
depression signs may have additional benefits in identifying those with prediabetes and
undiagnosed T2DM [16].

Health literacy (HL) is the capability to gather, understand, judge, and follow complex
information and demands of what may be good for one’s health to prevent discase and
promote health [17], that is, motivating one to improve quality of life [17-19]. Better HL.
positively influences health outcomes [19]. A systematic review of limited HL prevalence
in T2DM points to the fact that limited HL may affect self-management and empowerment
and that may lead to poorer health outcomes for people with T2DM [20]. The status of
HL between countries may vary because several factors may infl ¢ HL in add g
the interactive, critical, or functional level of HL [21]. However, the variance in HL. may
assist the addressing and decision-making of integrated healthcare services and follow-up
aiming to improve HL for individuals [20].

Furthermore, HL has been found to be a key in self-management and in personalizing
services for T2DM patients [21,22], correlating to lower health literacy and poorer wellbeing
and worse T2DM management [18,20,22].

Primary healthcare (PHC) needs to address if and which noninvasive screening may
identify people at T2DM risk, before further and more invasive testing and categorizing
within the risk group are conducted. Also, if HL or well-being show any characteristics
within risk groups. Giving the PHC the opportunity to concentrate first on high-risk
individuals while providing less intrusive methods for low-risk individuals [23].

This cross-sectional study aimed to find the best suitable and noninvasive methods
for identifying people at risk of T2DM, by using HbAlc t in comparing
the sensitivity and specificity of FINDRISC scale scoring with WHIR, BMI, and WHR.
Furthermore, the p study has ined if differences were found at the HL level and
well-being scale scores among people living in northern Iceland, that is, in the countryside
versus town. In addition, the present study has explored if HL. and /or well-being scale
scores may contribute to identifying vulnerable groups regarding T2DM risk, and who are
in need of targeted support.
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2. Materials and Methods

This was a cross-sectional study inviting participants at risk of diabetes but not diag-
nosed with diabetes to three of the largest Primary Health Clinics in North Iceland. The
study was conducted as a pre-phase of an intervention study that followed. The rescarch
was launched at the carly beginning of the COVID-19 pandemic in Iceland. Data collection
was completed via one-on-one interviews with the first author between 1 March 2020 and
15 May 2021.

2.1. Participants and Data Collection

All inhabitants were cligible for participation if they were (a) aged 18-75 years and
living in the service area of the three PHCs of the Health Institution of North Iceland
included in the rescarch, (b) not diagnosed with diabetes, and (c) spoke and understood

leelandic or English fluently.
The original plan was to recruit participants via introduction letters handed out by a
receptionist to all pati fulfilling age criteria who visited the participating PHC clinics.

But the authorities placed strict restrictions on all visits to PHC clinics both for the public
and all ‘outsiders’ (researchers) when the COVID pandemic hit, resulting in changes from
the original plan of approaching participants visiting the PHC clinics.

Almost half of the participants (n = 101) were recruited, as originally planned, from
the end of February until the beginning of May 2020. The remaining (n = 119) participants
were recruited via flyers and adverti ts in local papers from January 2021 to May 2021.

The data were collected by the first author (EA) at the PHC clinics or at the re-
search center when the PHC clinics were locked down because of COVID restrictions.
We collected data on height, weight, waist, and haecmoglobin Alc protein (HbAlc) (see
Sections 2.3 and 2.3.1). In addition, the participants answered questionnaires to collect data
on age, gender, educational level, working and living status, family history of T2DM, and
whether they had been diagnosed with diabetes. In addition, question 7 in the FINDRISC
instrument asks if an individual has ever been diagnosed with high glucose levels, in-
cluding when pregnant. The participants also filled in diabetes risk, health literacy, and
well-being questionaries (see Sections 2.3.2-2.3.5).

2.2. Geographical Area and Layou! of Primary Health Care in Iceland

Iceland is divided into seven health districts; in cach, there is a health institution
coordinating small arca hospitals and PHC clinics, that are financed by the state. PHC
locations have historical backgrounds, based on distribution of settl and challengi:
traveling in winter [24,25]. The northern district has scattered agricultural arcas bcsnde
industry, service, and fishing settlements, with an increasing focus on tourism over the past
decade [25]. Around 36,000 of the total 368,792 inhabitants of the country (as of 1 January
2021) [26] were living in northern leeland, with around 17,600 in the service arca of the
three PHCs participating in the study. Location was Akureyri the town arca and Husavik
and Saudarkrokur the countryside areas, each with one sub-rural town. According to
Statistic Iceland definition of population density in Iceland, that are based on international
definitions. The terms town and countryside describe the areas better than the terms urban
and rural according to density of inhabitants and service provided in the arcas included in
the study [26].

In Iccland, especially in northern Iceland, the winters are both cold and dark, and
even though there are paved main roads, they are often filled with ice and snow. However,
improved transportation in recent decades and the internet have significantly reduced
isolation in more dispersed localities [26]. Though public transportation is limited, private
cars are common [26]. Cultural activities and infrastructure are historically strong in smaller,
more rural towns and in the surrounding areas in Iceland, with access to education such as
high school, industrial, and vocational training [26].
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2.3. Biological Measurements, Demographic Definitions, and Instrumenls

Mecasurements of height to the nearest 0.1 cm with a portable measuring tape and
weight in light clothing on a digital scale to the nearest 100 g calculating BMI as kg/m?—
in which overweight was determined as >25 kg/m? and obesity was determined as
>30 kg/mz—wem taken [27]. Also, waist (2 cm over navel) and hip (at widest point)
measurements, here with 1.5 or 3 m capacity measuring tape and evaluating consistency
of the measuring tape regularly, enabled calculation of both WHR and WHIR. Using a
definition from the World Health Organization (WHO) for Europe, WHR caused increased
a health risk for men at >0.94 and >0.80 for women [28]. Former rescarch indicates better
predictive power for the waist-to-height ratio than BMI for diabetes risk, defining a WHIR
of <0.5 as no increased health risk, 0.5-0.6 as increased to high health risk, and >0.6 as very
high health risk [29].

2.3.1. Haemoglobin Alc Protein (HbAlc) M Diabetes and Prediabet
Definition Levels

The HbA1lc level, which is an approved measurement as a diagnostic test of T2DM by
WHO [2], was analysed with capillary blood samples by a ‘DCA Vantage™(Siemens Med-
ical Solutions Diagnostics Europe Limited, Dublin, Ireland). Here, the ADA classification
was used, which define prediabetes stage as HbAlc levels between 39 and 47 mmol/mol
(5.7-6.4%) and levels of >48 mmol/mol (>6.5%) as having T2DM [30].

2.3.2. Finnish Diabetes Risk Score (FINDRISC) Instrument

FINDRISC was developed in Finland as a risk scale of T2DM in the next 10 years and is
an approved diagnostic test of diabetes risk [31]. Itis casy to use, inexpensive, non-invasive,
and validated in several populations [32], including in Iceland [11]. It is scored on a scale
from 0 to 26 points, with a higher score representing higher T2DM risk [31].

To identify those at risk, the reported best cut-off points may vary between countries,
from 11 points in Bulgaria [33] to 15 points in Norway [34], where lower income status
in the country may have an influence towards the lower cut-off point [35]. Here, using
>11 points gave the best sensitivity and specificity for finding those at HbAlc level of
prediabetes, with arca under the curve (aROC) at 0.814 (CI 0.733-0.896) [10].

2.3.3. Health Literacy (HL) Questionnaire

The Icelandic version of the European Health Literacy questionnaire (HLS-EU-Q16)
was used [19]. The HLS-EU-Q16 has been explicitly described before [36]. The Icelandic
HLS-EU-Q16-IS consists of 16 questions on a four-answer scale ranging from ‘very difficult’
and “fairly difficult’ (cither giving 0 points) to “fairly easy’ and ‘very casy’ (cither giving
1 point). Scores are summarized, with the final score from 0 to 16 points; a higher score
represents better HL, which is categorized into inadequate HL (scoring 0-8), problematic
HL (scoring 9-12), and sufficient HL (scoring 13-16). Valid HLS-EU-Q16IS responses
include no more than two missing questions [19].

2.3.4. World Health Organization Well-Being Index (WHO-5)

The WHO-5 questionnaire measures subjective psychological well-being with five
questions, that ask the respondent about their well-being in the previous two weceks. Each
question is answered on a scale from 0 to 5, giving a maximum of 25 points. Multiplying the
raw scoring of WHO-5 by four gives a range of well-being on a scale from 0 (absent well-
being) to 100 (maximal well-being). A score of <50 is an indicator of reduced psychological
well-being and a score of <28 is an indicator of depression [37]. It has been validated in
many languages and countries [37], including lceland [38].

2.3.5. Europe Quality of Life Five Dimension Five Level Instrument (EQ-5D-5L)

The EQ-5D-5L is a standardized tool for health status t [39], that cnabl
the measurement of HRQol. [40]. The instrument contains two parts: a descriptive com-
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p t with five di i (5D) of mobility, self-Care, usual activitics, pain/dismmfort,
and anxiety /depression. The di ions are responded to on five levels (5L): (1) 'no’,
(2) *slight’, (3) ‘moderate’ (4) ‘serve’, and (5) ‘unable/; ’ problems, with a total of
3125 plausibl Its [39]. Results of cach di i arcmportcdasacodc The code 11111

gives information of ‘health state’ of answering no problems of all dimensions, but the code
11155 a “health state’ of no problem with the first three dimensions but unable/extreme
problems regarding pain/discomfort and anxiety/depression. The second part of the
EQ-5D-5L includes a Visual Analogue Scale (EQ-VAS) that measures self-reported health
status on a scale from 0 (the worst possible health you can image) to 100 (the best health
you can image) [39,40].

2.4. Statistical Analysis

Descriptive statistics were used describing continuous variables to calculate means,
standard deviations, and ranges. Relative risk and odd ratio were calculated using crosstabs.
For categorial variables, counts and proportions were used. The sample characteristics,
according to residency or groups of normal HbAlc levels versus prediabetes levels of

HbA1lc, were calculated by independent t-tests for continuous variables, chi-sq tests
for categorical variables, and retested with ANOVA or nonparametric chi-square tests
when appropriate.

Microsoft Excel was used to calculate the BMI, WHR, and WHIR of cach participant.
Chi-square tests were used in calculations for comparison of WHIR and WHR in finding
people at risk of T2DM; this was carried out by dividing the sample into two groups of the
normal HbAlc group and prediabetes level group. Normal HbAlc or prediabetes level
were used to compare the accuracy of sensitivity and specificity calculation to find people
at prediabetes biomarkers with the cut off score of >11 points on FINDRISC [10] and the
same aROC calculation of WHIR, BMI, and WHR. A prefect accuracy of aROC with neither
false positives nor false negatives is 1, but (.5 indicates the results are no better than chance.
The best cut-off points for identifying people with prediabetes biomarkers were the shortest
distance to the upper left corner of the ROC curve [41].

thn comparing variables according to residency, results were controlled for age.
Cor and ion calculations were used for estimation of the background variable
relationships to HL“rEU-le—lS and WHO-5 questionnaires. EQ-5D-5L is reported as the
health state index of cach of the five health dimensions from 1 to 5. A value set for
calculations of Quality of Adjusted life Years (QUALY) is not yet available for Iceland [39].

The dataset was analysed using IBM SPSS statistics 27. If applicable, missing data
were excluded listwise. Significant statistical difference (two tailed) was p < 0.05.

2.5. Ethical Considerations

The present study was performed in accordance with the Helsinki Declaration and
with the approval of the Iecelandic National Biocthics Committee (VSN), (VSN-19-080-V1
approved 14 January 2020. All participants received and read an informational letter and
signed an informed consent form before participating.

Trial registration: This study is a pre-phase of the registered study “Effectiveness of
Nurse-coordinated Follow-Up Programme in Primary Care for People at Risk of T2DM’ at
www.Clinical Trials.gov (NCT01688359) (accessed on 30 December 2020).

3. Results
3.1. Main Findings

‘The majority of participants reported daily exercise and had no family history of T2DM.
But 13.2% were found with HbAlc bi kers of prediabetes, none with undiagnosed
diabetes. When controlled for age, neither residency nor gender infl ed prevalence
of prediabetes biomarkers. BMI levels of overweight and obesity were high. People with
increased overall health risk according to WHIR had 7.463 grater odds of having HbAlc
biomarkers of prediab WHIR found 68.2% participants at overall increased health risk
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when FINDRISC, using a cut-off point of >11 points, found 39.1% to be at increased diabetes
risk. Residency had no influence on well-being, but being a man, age, and prediabetes
biomarkers showed correlation to higher score on WHO-5. Health literacy and well-being
questionaries gave added information not included in the FINDRISC instrument. Findings
will now be described in more details.

3.2. Characleristics of the Study Participants According lo Residency

A total of 220 individuals participated, of which 66% were female. The background
information is presented in Table 1. There was an equal gender distribution between
residencies. Countryside residents were significantly older than town residents p < 0.001.
The educational level was high, but town residents had a higher educational level p < 0.05.

Table 1. Background characteristics of countryside vs. town participants.

Countryside Town P
(n=111) (n=109) Countryside/Town
Mean age (in years, 18-75 years) 55.3(SD +132) 489(SD +143) p<0.001*
Age n (%) n (%)
<45 years 19(17.1) 35(32.1)
45-54 years 29(26.1) 30(27.5)
55-64 years 31(27.9) 25(29)
65 and over 32(28.8) 19(17.4)
Gender n (%) n (%) p = 0602
Male 36 (32.4) 39(35.8)
Female 75 (67.6) 70 (64.2)
Living status n (%) n (%) p=0784*
Alone 7(63) 10(9.2)
With one other person 55(49.5) 46(42.2)
With two or more persons 49 (44.1) 53 (48.6)
Educational level n (%) n (%) p- 0049
Elementary /junior high or equal 31(279) 21(19.3)
Upper secondary / vocational
training/ 35(315) 30(27.5)
Senior high school or equal
University degree 44(39.7) 57 (52.3)
Educational level missing 1(09) 1(09)
Occupational status n (%) n (%) p=0632*
Working partly or full time 84(75.7) 81(74.3)
Unemployed 2(18) 1(37)
Pensioner (disabled/elderly) 20 (18.0) 13(11.9)
Other ***/did not answer 5(45) 11(10.1)

* Independent t-test. ** Chi-square test. *** Participant who marked multiple of the other three groups; one did
not answer occupational status.

3.3. Biological Measurements and Results from FINDRISC

The results of biological measurements and score on FINDRISC are shown in Table 2.
No individuals were found to have undiagnosed T2DM and 13.2% of the participants had
an HbAlc level indicative of prediabetes.

On FINDRISC, 92.3% reported daily exercise. Those found with HbAlc prediabetes
biomarkers, were less likely to exercise (t)5) = 2.07, p = 0.04 (two tailed)). No family history
of diabetes was reported by 62.7%, 21.4% had T2DM history by second relatives and 15.9%
by first relatives. Supported by participants with HbAlc biomarker levels of prediabetes
and family history, the majority had no family history of diabetes (62.1%), but 34.5% had
first relatives with diabetes.
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Table 2. HbAI1c levels, FINDRISC score, BMI, WHIR, and WHR according to residency.

Countryside Town p-Value
Diefiond =111 (n =109 Countryside/Town
HbA1lc levels n (%) n (%)
Mean (SD) 34.3(SD + 34) 353 (SD + 4.0) p=0048*
24-38 mmol /mol Normal 100 (90.1) 91 (835)
39-47 mmol /mol Prediabetes 11(99) 18(165)
FINDRISC score n (%) n (%)
Mean (SD) 10.1(SD 4 45) 88(SD +5.5) p=0056*
<11 points 62(55.9) 72 (66.1) p=0a21Y
>11 points 49 (44.1) 37(339)
BMI kg/m? n (%) n (%)
Mean (SD) 29.5(SD + 55) 28.1(SD +52) p=0053*
18-24.99 Normal 24 (21.6) 35(32.1)
25-29.99 Overweight 46 (41.4) 40(36.7)
30-39.99 Obese 33(29.7) 31(284)
40> Serve obese 8(7.2) 3(28)
WHtR n (%) n (%) p<00mY
<05 No increased risk 22(19.8) 48 (44.0)
>05and <06 Increased to high risk 59 (532) 33(303)
=06 Very high risk 30 (27.0) 28(25.7)
WHR n (%) n (%) p<0001Y
< 0.94 9<0.80 Low health risk 24 (21.6) 50 (45.9)
> 094 9> 080 Higher health risk §7 (78.4) 59 (54.1)

* Independent t-test, ¥ Chi-square test, &'men, gwomen.

FINDRISC scores were significantly lower for the normal HbAlc group than the
prediabetes group, at 8.6 (SD + 4.5) and 14.7 (SD + 5.2), respectively (p < 0.001). Using a
cut-off point of >11 points on FINDRISC gave a sensitivity of 79.3% and a specificity of
67%, showing 86 participants at increased T2DM risk, thereof 63 with normal HbAlc levels
and 23 at prediabetes HbAlc levels.

BMI ranged from 18.5 to 48.2 kg/m?. The results showed that no participants were
underweight, but 78.4% of the countryside and 67.9% town residents were overweight or
obese (see Table 2).

The normal HbA1c group had a lower BMI, at M =283 (SD = 5.2), than the prediabetes
biomarker HbA1 group M = 32.3 (SD * 5.7); Iig) = —3.618, p < 0.001. An aROC of the
BMI calculation using HbAlc as a definition of prediabetes gave a result of an aROC of
0.713, p < 0.001 (CI 0.624-0.803) sensitivity of 96.6% and specificity of 69.1% at a BMI of
250 kg/m?.

Differences in health risk evaluation were found between countryside and town
residents when using cither the WHR or WHIR (see Table 2). Of the prediabetes biomarkers
group, 89.7% were in the higher health risk WHR group, but this was also true for 62.3% of
the normal HbAlc group. WHIR measurements found 93.1% of the HbAlc prediabetes
biomarkers group at a moderate to high health risk and 64.4% of the normal HbAlc group.

An aROC curve calculation using low or high health risk according to the results of
WHR to find people at prediabetes biomarker levels of HbAlce showed the aROC to be 0.654
(CI0.563-0.745) with a sensitivity of 93.1% and a specificity of 62.3% (p = 0.008). For WHIR,
0.5 was used as a point of increased health risk, with an aROC of 0.759 (CI 0.668-0.851),
p < 0.001, a sensitivity of 93.3% and a specificity of 63.1%.

The odds ratio of having HbAc bi kers of prediabetes was found to be 7.46 times
greater for those with high risk WHIR value than those of low risk, (95% confidence interval
1.72 to0 32.35), p = 0.002.
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Looking at the 59 participants with normal HbAlc levels, who scored >11 points on
FINDRISC and had a BMI > 25 kg/m?, the WHR risk grouping identified 54 as having
higher health risk. However, WHIR identified all 59 as having an overall higher health
risk. Analyses of WHIR and HbA1c results according to gender showed that 92.9% of men
and 93.3% of women with HbAlc prediabetes biomarkers had a WHIR indicating a higher
overall health risk.

3.4. Health Literacy and Wellbeing Instruments

Table 3 reports the results of HLS-EU-161S, EQ-5D-5L, EQ-VAS, and WHO-5 instru-
ments, finding no significant difference according to residency. Of the 220 participants,
211 fulfilled the requirements of the HLS-EU-16IS and were included in the HL results. The
majority (83.4%) scored sufficient HL. Some participants paused when answering the HL
instrument reporting that some items in the HL instrument did not apply to them because
thcyhadncvcrbcenu\lhc ti d in Q3: “Und ding what your doctor
says to you’, Q5: ‘Judge when you may need to get a second opinion from another doctor”
and/or Q11: ‘Judge if the information on health risk in the media is reliable’. Some then
said out loud ‘well that would probably not be a problem’.

Table 3. Scoring of the HLS-EU-QI6IS, the EQ-5D-5L, the EQ-VAS scale, and the WHO-5 instruments

according to residency.
Countryside (n = 111) Town (n = 109)
The HL-Q16IS Instrument n (%) n (%) p Value ¥
Mean (SD) 145(SD +23) 148(SD +17) 0276
Sufficient HL (13-16 points) 83(74.8) 93 (85.4)
Problematic HL (9-12 points) 20(18.0) 13(119)
Inadequate HL (0-8 points) 1(09) 1(0.9)
Missing /Insufficient answers 7(63) 2(1.8)
WHOS n (%) n (%)
Mean (SD) 66.2(SD +247) 609 (SD + 267) 0.140
<08 total points 10 (9.0) 13(11.9)
28-49 total points 18(162) 24(22.)
50-100 total points 78 (70.3) 65 (59.6)
Missing 5(45) 7(64)
The EQ-5D-51. instrument n (%) n (%)
Health state
1mm 22(19.8) 36 (33.0)
1112 7(63) 43.7)
m2 26(234) 20 (183)
12 19(17.1) 14 128)
1m3 3(27) 6(55)
11131 5(45) 4(37)
21121 41(36) 2(18)
Al other (49 groups) 25 (22.5) 23(21.1)
EQ-VAS scoring 0-100 n (%) n (%)
Mean (SD) 81.0(SD +179) 832(SD + 148) 0320
<70 19(17.1) 12(11.0)
70-89 45 (405) 40(367)
90-100 47 (423) 57 (523)
¥ Independent t-test.

The WHO-5 result found a significantly higher mean score M = 72.71 (SD + 24.9)
for the prediabetes biomarker group than the normal HbAlc group M = 62.1 (SD + 25.8),
l0s) = —2.035; p = 0.043. Men scored significantly higher than women on WHO-5 M = 68.8
(SD £ 25.0) and M = 60.7 (SD =+ 25.9), respectively, (fos) = 2.161, p = 0.032). Positive
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correlation was found between the scoring of WHO-5 to age rqg) = 0.273 (C10.142-0.39)
<0.001.

' Scoring on the EQ-5D-5L showed that most defined themselves as having no problems
(Level 1) with mobility (84.1%), sclf-care (96.4%), and usual activities (87.7%). Only 31.8%
did so for pain/discomfort and 60% for anxicty /depression; 41 reported levels 3 to 5 in
pain/discomfort and 25 did so for anxicty /depression. Interestingly, there was no signifi-
cant correlation between the dimensions of mobility and anxiety /depression (p = 0.125 two-
tailed) which was also true for the dimensions of self-care and anxicty /depression, (p = 0.991
two-tailed). Other dimensions showed correlation between cach other at the p < 0.001 level
(two-tailed). There was a negative correlation between anxiety /depression and the to-
tal score on the WHO-5 Well-Being index; a lower reported level of anxiety /depression
correlated to a lower score on WHO-5 well-being (p < 0.001).

In 14.1% of the answers, the score on EQ-VAS was <70. There was correlation of the
EQ-VAS scoring to all dimensions of EQ-5D-5L (p < 0.001). On EQ-VAS scoring, neither
residency (p = 0.320), gender (p = 0.726), nor HbAlc at ADA level of prediabetes (p = 0.255)
influenced the EQ-VAS score.

4. Discussion

This study used different screening methods to identify people at risk of T2DM in PHC
clinics in need of follow-up to promote health and well-being. Residency did not influence
the results. Interestingly, with aROC = 0.814 for FINDRISC, 82 of the 86 with >11 points on
FINDRISC were at increased overall health risk based on WHIR, in addition 68 participants
were at increased risk according to WHIR but scored < 11 points on FINDRISC. Therefore,
WHIR ratio found more people at an overall higher health risk, and for this cohort, it might
suggest a plausible underestimation of future T2DM risk in the next 10 years when using
only the FINDRISC.

WHIR of 20.5, gave lower aROC = (.759 than FINDRISC, but nearly 7.6 greater odds
ratio of having HbA1lc bi kers of prediabetes. Distinguishing better those at prediabetes
biomarker risk than BMI or WHR (aROC = 0.713 and 0.654, respectively). Supported by
carlier rescarch, indicating WHIR to be a better overall health risk measurement, especially
for women [42]. In addition, the results indicate that WHIR may be more suitable than
WHR or BMI for identifying individuals at risk of prediabetes level, T2DM disease, and /or
CVD [43,44]. In a systematic review, WHIR has been found to show increased health risk
at 0.5 for adults, children, and different ethnic groups and there is high specificity and
sensitivity for WHIR outcome measurements of T2DM and CVD risk [13]. Though both
WHR and BMI have been found to be predictors of T2DM and CVD risk, they have different
criteria for both gender and ethnic groups and need more calculations than WHIR [13].

The prevalence of overweight (39.1%) and obesity (34.1%) was higher than the OECD
country health profile of 2021 reporting obesity to be 27% in 2017 in Iceland [45]. Nearly
half (47.4%) of the overweight or obese scored >11 points on FINDRISC. The PHC must
respond to this as rescarch show satisfactory results of interventions within the PHC
without medications helping people to reduce weight [46,47].

Prediabetes prevalence in the cohort was 13.2% according to HbAlc biomarkers
alone [10]. Because the HbAlc indicates the glycation of red blood cells for the last two to
three months using only one measurement of HbAlc, as was carried out here, we may have
missed out individuals at T2DM risk [48]. It has been argued that this is why HbAlc cannot
alone predict further development towards T2DM; rather, it gives indications for the nced
of further follow-up [48]. Although using the cut-off point of <38 mmol/mol has allegedly
been said to exclude prediabetes [49], when individuals present risk through WHIR and
FINDRISC results of >11 points, normal HbAlc will not exclude T2DM risk as found here.
Rescarch has also indicated that caution is needed when using HbAlc alone as a diagnostic
tool to find people with T2DM because it may miss people at the IGT stage [48].

The PHC challenge is to select the most appropriate, simplest and accurate, non-
invasive measurements and instruments finding individuals at T2DM risk, prioritizing
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assistance to high-risk individuals ds health p tion [12]. Therefore, before consid-
ering further and more invasive and costly tests and interventions, our suggestions are to
use WHIR in PHC for the first mecasurement as an indicator of overall health risk and in
screening for prediabetes and T2DM risk. Then, for the second measurement the FINDRISC
(with >11 points marker for Iceland), should be added, followed by HbAlc, fastening
blood glucose, and then OGTT t of those sc d at higher T2DM risk.

4.1. Adding Health Literacy and Well-Being Quesli ires inlo the Sc ing E

o

High mean score of HLS-EU-Q16IS, with 83.4% having sufficient HL. was not surpris-
ing considering the participants” high educational level. Better HL has been associated
with higher education, but lower HL with poorer health and quality of life [17].

Some participants reported that some items in the HL instrument did not apply to
them because they had never been in the situation presented in Q3, Q5, and/or Q11. It
remains unclear if this affected their responses in grading themselves with a higher HL,
because, some said, “Well that would probably not be a problem’. However, scoring low on
Q3 (“"Understanding what your doctor says to you’) had a correlation with increased health
risk of WHIR, supported by rescarch where 19% of adults with prediabetes presented low

HL, scoring worse on questions on; “‘undi ding health care professionals’, “difficulty in
obtaining information’, and undcntandmg wnttcn information’ [50]. Adding the HLS-EU-
Q16IS questi ire to a non-i SC ing may assist in prioritizing an educational

intervention for people at T2DM risk or higher l\call.h risk within the PHC.

Well-being scores increased with age and men scored significantly higher than women.
Uncven gender proportion, self-selected participation and COVID-19 might have affected
the results. Results from Denmark indicate that COVID-19 had a greater negative effect
on WHO-5 scores for women than men [51]. In Iecland, depression is more prevalent
among womcn (9%) than men (6.3%) [26]. We are unable to explain why participants with
prediabet kers ted higher total scores on WHO-5, indicating fewer signs

r
of d ion. This cont a ic review showing higher prevalence of lower
wcll-bcmg and depression in pcoplc with T2DM [52]. Neither dcpmssmn nor anxiety
symptoms are addressed in FINDRISC, but newly published demc te that
people with d ive or anxicty sympt had a higher likelihood of T2DM [53]. The
WHO-5 qucstionnaim might, from this perspective, assist the PHC in categorizing who at
T2DM risk needs to be prioritized for further interventions.

The results of EQ-5D-5L of sclf-reported HRQol. showed over 8 out of 10 partici-
pants scored th lves with no probl on the first three levels: ‘Mobility” (84.1%),
‘Self-care” (96.4%), and “Usual activities’ (87.7%). Only one third reported no problems for
“Pain/Discomfort’ and 60% for ‘Anxicty /Depression’, with no difference according to gen-
der or prediabetes biomarkers. A sy tic review on the EQ-5D-5L. found higher utility
value scores for men than women wilh T2DM [54]. This is in line with our WHO-5 results,
of anxicty /depression with 10.5% scoring <28 points. Which is higher anxiety /depression
rate than the 7.7% found in the Icelandic population in 2019 [26].

4.2. Plausible Effects of the Characleristics of the Participan!’s Backgrounds

High Gross Domestic Product (GDP) of Iceland, accessible low cost PHC and high in-
formational accessibility though common internet access [55], might explain no differences
in HL and well-being according to residency.

The uneven gender distribution, favouring women, needs to be addressed if it influ-
enced the results, as gencerally, more men are diagnosed with diabetes [8] and in the general
population of the arcas, the gender distribution is near equal [25]. If T2DM risk prevalence
in the next 10 years are equal to the results, the prevalence of T2DM may greatly increase
in the coming decades. It is therefore important that the PHC finds those at risk to reverse
the progression to T2DM in the future.
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5. Conclusions

Results revealed that WHIR and FINDRISC scem to be effective and useful non-
invasive measurements identifying people at T2DM risk. Starting with WHIR calculations
in the PHC may categorize in advance those at higher health and T2DM risk from those
at lower overall health risk. Also, three questions in the HLS-EU-Q16IS and the WHO-5
instrument were found helpful in calcgorizing further who might be in need of intervention.
In PHC lhc apprmch of using the simple WHIR before more invasive and
thods can therefore be rece ded

L‘r L2l

5.1. Limitation

It is a limitation to this study that the study was conducted during the COVID-19
pandemic. Thus, the recruitment of patients from partly locked down clinics was more
difficult. In addition, we gained an uneven gender distribution. Morcover, the anxiety
measurements might not reflect the overall anxiety in the population because of the ongoing
COVID pandemic and its impacts on mental well-being. It would have strengthened the
data to have more than one measurement of HbAlc.

5.2. Strength of the Study
All measurements by one rescarcher.

p tively large compared to the population.

5.3. Whal This Paper Adds

Prediabetes prevalence in North Iecland is 13.2% according to HbAlc biomarkers,
which is lower than

Surprisingly, residency did not influence well-being and the HbAlc prediabetes
biomarker group reported higher well-being.

High BMI may call for turning to alternative like WHIR that better
identifies those at higher health risk than BML

Using the third question on HIS-EUQIGIS and WHlR in addluon to a FINDRISC
score of >11, and HbAlc ts may distinguish those g further follow-up
duc to increased risk of developing T2DM.

5.4. What Is Already Known on This Subject

Prediabetes prevalence is uncertain as prevalence of T2DM is rapidly increasing
worldwide. Iceland is now around 20 years behind the US in T2DM prevalence.

HbA ¢ has been criticized as sole biomarker for prediabetes identification as it may
miss out individuals at high T2DM risk.

WHIR is an casily appliable measurement, showing increased carly health risk for all,
if results are over 0.5.

Primary health care needs simple, non-i ive, and non i thods for

¥

identifying people at increased T2DM nsk in order to turn the evolution of T2DM backward.
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Abbreviations

ADA American Diak A

aROC Area under the curve

BMI Body Mass Index

CvD Cardiovascular Disease

EQ-5D-5L Europe Quality of Life five Dimension five level instrument
EQ-VAS Europe Quality Visual Analogue Scale
FINDRISC Finnish Diabetes Risk score

HBAIC Haemoglobin Alc protein

HL Health Literacy

HIS-EUQ16-1S  the European Health Literacy 16 questionary Icelandi
HRQol. Health Related Quality of Life

IFG lmpalrcd Fastening Glucose

IGT ired Glucose Tolk

OGTT Oral Glucose Tolerance Test

PHC Primary Health Care

QUALY's Quality of Adjusted life Years

T2DM Type two Diabetes Mellitus

WHO World Health Organization

WHO-5 World Health Organization Well-Being Index
WHR Waist to Hip Ratio

WHIR Waist to Hight Ratio
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| Abstract

Background Identify individuals who are at risk of Type 2 diabetes, who also are at a greater risk of developing
cardiovascular disease is important. The rapid worldwide increase in diabetes prevalence call for Primary Health Care
to find feasible prevention strategies, to reduce patient risk factors and promote lifestyle changes. Aim of this rand-
omized controlled trial was to investigate how a nurse-lead Guided Self-Determination counselling approach can
assist people at risk of type 2 diabetes to lower their coronary heart disease risk.

Methods In this randomized controlled study, 81 people at risk of developing type 2 diabetes were assigned

Into an intervention group (n=39) recelving Guided Self-Determination counselling from Primary Health Care nurses
over three months and a control group (n=42) that received a diet leaflet only. Measurements included the Finnish
Diabetes Risk Score questionnaire and biological measurements of Hemoglobin Alc protein, Body Mass Index, fasting
blood glucose, Blood pressure, Cholesterol, High-density lipoprotein, and triglycerides, at baseline (time1), 6 (time2)
and 9 months (time 3).

Results A tofal of 56 participants, equal number in intervention and control groups, completed all measurements.

A significant difference between the intervention and control groups, in coronary heart disease risk was not found

at 6 nor 9-months. However, within-group data demonstrated that 55.4% of the participants had lower coronary
heart disease risk in the next ten years at the 9-month measurement. Indicating an overall 18% relative risk reduction
of coronary heart disease risk by participating in the trial, with the number needed to treat for one to lower their risk
to be nine. Within the intervention group a significant difference was found between time 1 and 3 in lower body mass
index (p=0.046), hemoglobin Alc level (p=0.018) and diastolic blood pressure (p=0.03).

Conclusions Although unable to show significant group differences in change of coronary heart disease risk by this
12-weeks intervention, the process of regular measurements and the guided self-determination counselling seem
| to be beneficial for within-group measures and the overall reduction of coronary heart disease risk factors.
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Trial registration This study is a part of the registered study ‘Effectiveness of Nurse-coordinated Follow-Up Pro-
gramme in Primary Care for People at Risk of T2DM’ at www.ClinicalTrials.gov (NCT04688359) (accessed on 30 Decem-

ber 2020)

Keywords Prediabetes, Type 2 diabetes, Cardiovascular heart diseases, Guided self-determination, Health promotion

Introduction

The risk of developing cardiovascular disease (CVD) rises
with age [1]. Furthermore, diagnosis of type 2 diabetes
(T2D) increases the CVD risk in individuals to a level that
is equivalent to someone who is 10 years older and does
not have T2D. For T2D patients, CVD are the main cause
of morbidity and mortality [1-3]. Individuals identified
as being at T2D risk have a significantly increased likeli-
hood, up to twelve times greater, of developing diabetes
in the future compared to those with normal glycaemic
tolerance [4]. Additionally, persons who are identified as
being at risk for T2D or at the prediabetes stage may also
have a higher risk of developing CVD compared to indi-
viduals with normal glucose metabolism [5, 6].

By 2045, it is projected that prediabetes symptoms
would impact almost one in every ten individuals world-
wide. Characterized by one or more of the following:
impaired fasting glucose (IFG), impaired glucose toler-
ance without meeting the diagnostic criteria for T2D,
and/or increased levels of HbAlc [7].

Prediabetes warning signs are accompanied by health
risk indications that also may raise the risk of car-
diovascular problems, such as high body mass index
(BMI), high blood pressure and dyslipidaemia [8]. In
addition, diabetes-related comorbidities including
retinopathy and food ulcers [1] are not only a burden
for individuals, but also a concern for the society [1].
By implementing health-promoting strategies aiming at
reducing risks for individuals in the prediabetes stage,
it is possible to effectively decrease the elevated health
risks [7]. Identifying individuals in the prediabetes
stage and offering them a comprehensive health pro-
motion program that focuses on modifiable risk factors
such as nutrition and physical inactivity has the poten-
tial to avoid the progression to diabetes [9]. Research
on diabetes preventive programs, such as the National
Diabetes Preventive Program in the US and the Finn-
ish Diabetes Prevention Study, have demonstrated the
lasting benefits of interventions that improve health in
halting the progression of T2D [4, 10]. Prior research
also suggests that the implementation of nurse-led pro-
grams in Primary Health Care (PHC) can help patients
decrease their risk of both T2D and CVD [11]. Further-
more, lifestyle counselling has been proven to be both
cost-effective and a secure method for reducing the
likelihood of individuals with prediabetes progressing

to T2D [12]. Implementing a nurse-led counselling pro-
gram focused on proactive health promotion for those
at risk of developing T2D within PHC settings could
potentially help reduce the increasing prevalence of
T2D [13].

Guided Self-Determination (GSD) is a counsel-
ling approach that draws upon research and concepts
related to empowerment, self-determination, life skills,
and humanistic principles [14, 15]. The objective of
this method is to empower persons with chronic ill-
nesses, equipping them with the essential abilities to
proficiently navigate the challenges involved with self-
managing their condition [14-16]. Reflection sheets
are used as a supporting instrument to foster autonomy
by assisting individuals in establishing goals for health
promotion, deepening comprehension of values, rec-
ognizing opportunities, and fostering a readiness to
change [14]. Healthcare professionals employ mirror-
ing, active listening, and value-clarifying responses
to support and motivate individuals in attaining their
goals [14, 17]. The goal in GSD is to promote a reflec-
tion process, cooperation and motivate individuals
to investigate and conquer the existing obstacles they
encounter in their daily life [18-20].

The GSD counselling method acknowledges that con-
flicts may emerge due to an individual’s perspective
on life, their resistance to integrate their "disease/risk
symptoms” into their daily life, and the impact of these
symptoms on their overall welfare [14, 15, 19]. The rising
prevalence of T2D and prediabetes and therefore CHD
calls for further development and implementation of
cost-effective and non-invasive counselling approaches,
like the GSD, which may be easily included into PHC
systems in a sustainable way. Prior lifestyles interven-
tions using other methods in their interventions [4, 10],
have demonstrated to be cost effective and reduce risk
of T2D later in life. However, they were time-consuming
and lasting for extended intervention periods, like for the
Finnish diabetes prevention study [10], with active inter-
vention of one to six years with medium of 4-years [10].
The objective of this randomised controlled trial (RCT)
was to investigate whether a short intervention of three
times GSD counselling over 12 weeks, provided by PHC
nurses to patients identified as being at risk of developing
T2D, would lead to a reduction in CHD risk factors in the
intervention group compared to the control group.
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Materials and methods

Recruitment of participants

Participants were selected from a pool of 220 partici-
pants who had previously taken part in a prediabetes
screening study. The recruitment took place at the
three largest PHC clinics in North Iceland [21, 22]. The
power estimates for sample size were derived using a
population size of 21,000 individuals aged 18-75 years
living in the research area in the year 2019, as reported
by Statistics Iceland [23]. In the calculation of sample
size to establish eligibility for allocation in the RCT
the confidence interval (CI) level was set at 85% with a
margin of error of 5%. A minimum sample size of 206
participants in the screening study was needed to con-
duct this RCT, and at least 30 in each group at time 1
measurement. Although a larger sample, at 378 would
be good and provided CI level of 95% with a 5% mar-
gin of error, this was not a viable sample size to recruit,
given the population size and dispersion in the sparsely
populated research area at the time of the Covid-19
pandemic.

Individuals between the ages of 18 and 75 who
resided in the service area of the participating PHC
clinics, were eligible for participation. Participants were
required to not have a diagnosis of T2D and had fluent
proficiency in either Icelandic or English. The enrol-
ment criteria were based on achieving a score of>9
points on the Finnish diabetes risk score scale (FIN-
DRISC), in addition either or both, BMI>30 kg/m[2]
and/or HbAlc of > 40 mmol/mol. The FINDRISC scor-
ing scale estimates the risk of developing T2D within
the next 10 years, using eight questions and assigns a
score ranging from 0 to 26 points, with increasing risk
with higher scores [21, 24].

Allecation into intervention and control groups

The 81 eligible participants, who satisfied the enrolment
criteria, were allocated a numerical identity by the first
author (EA). These identifiers were then placed in sepa-
rate jars based on age (below or over 50 years) and gen-
der. The second author (AKS) picked a pair of numbers
from each of the two jars. The first number in each pair
belonged to the intervention group, while the second
number belonged to the control group. This procedure
persisted until all the numbers were selected. Subse-
quently, the author EA reached out to the participants
to arrange a single measurement session, either at the
nearest PHC station or at the research centre. The alloca-
tion ratio was in favour of the intervention, with a ratio
of 1.08:1.00. This preference was taken for any potential
dropouts throughout the intervention. Of the 81 eligible
64 participated in time 1 measurement or 79%.

Page 3 of 14

The intervention group

The GSD counselling approach intervention had not
been previously employed in Iceland. Hence, the six
nurses, two assigned to each PHC clinic who were
implementing the intervention, attended a one-day
workshop on GSD in March 2020 at the research cen-
tre, facilitated by the last-author BCHK. The seminar
included ongoing assessment and feedback. Prior to
starting the intervention, an online meeting was con-
ducted with the six nurses and BCHK to enhance their
proficiency in providing GSD counselling. The partici-
pants were given a notebook to record their thoughts
and comments in, as well as a sheet with prompts and
questions for reflection, mirroring, and active listen-
ing during the GSD intervention. During the inter-
vention period, the nurses were contacted by EA over
an encrypted Microsoft Teams© channel and phone.
They were asked if they had any questions regarding
the delivery of GSD or if they needed any assistance.
In addition, the nurses had the option to communi-
cate with EA or BCHK by phone or through the Teams
channel for any inquiries.

The GSD intervention started in late December 2021
and finished in April 2022. The duration of each GSD
counselling section (intervention) was approximately 60
min, with 4—6 weeks intervals in total of 12—-16 weeks.
Between counselling sections, the participants were
instructed to complete the GSD reflection sheets that
were given to them during their first GSD counselling
with the nurse [19]. The sixteen GSD reflection sheets
handed to participants had previously been used in a
study with individuals at risk of developing T2D and
with manifest T2D in Norway. The sheets were then
translated from Norwegian to Icelandic for the purpose
of this research. During each consultation session, the
participants engaged in discussions with the nurse on
their notes on the reflection sheets, while also estab-
lishing objectives for their health promotion. Following
the measurements at time 1 (baseline), the intervention
group was notified by EA that a nurse from the nearest
PHC would contact them for three GSD consultations,
spanning a duration of three to four months.

The control group

The control group were at time 1, following the meas-
urements, given a booklet from the lcelandic Direc-
torate of Health [25] on healthy diet choices, and
informed that the next part of the research would be
repeated measurements that would take place in 6 and
9 months from time 1 measurement.
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Instruments, and biological measurement

Primary outcome, the icelandic Heart Association coronary
heart disease risk calculator

For more than 50 years, the Icelandic Heart Associa-
tion has gathered data from a comprehensive health
survey, which includes statistics on the prevalence and
death rates of coronary heart disorders (CHD) [26]. An
outcome of this scientific research is the development
of an open access heart disease risk calculator (ICE-
HEART), which evaluates an individual's probability
of CHD over the course of the following decade [27].
The ICE-HEART is comparable to the SCORE risk cal-
culator developed by the European Society of Cardiol-
ogy [27]. The ICE-HEART CHD risk caleulator (http://
risk.hjarta.is/risk_calculator/) provides an estimate of
an individual’s probability, expressed as a percentage,
of developing CHD during the following 10 years. This
estimate is compared to the average probability of CHD
for individuals of the same gender (male/female) and
age [27].

The primary outcome of this RCT was set as a change
in the relative risk (RR) of CHD, when compared to
individuals of the same age and gender, both within and
between the intervention and control groups. This was
assessed using the open access online ICE-HEART CHD
risk calculator [27]. The calculator incorporates measures
of age (within the range of 35-75 years), height (ranging
from 150-200 c¢m), weight (between 45-120 kg), systolic
blood pressure (ranging from 100-200 mmHg), total
cholesterol (CHOL) levels (ranging from 4-10 mmol/L),
high density lipoprotein (HDL) levels (ranging from
0.5-2.5 mmol/L), and triglycerides (TRG) levels (rang-
ing from 0.5-45 mmol/L). Furthermore, the variables
required for the assessment of CHD risk include the lev-
els of physical activity, smoking patterns, presence of dia-
betes, and family history of CHD [27].

The height was recorded using a portable measuring
tape, rounded to the nearest 0.1 cm, while the weight was
measured on a digital scale, rounded to the nearest 100
g. The measurements were taken when the person was
wearing light clothes [28].

The cholesterol (CHOL), high-density lipoprotein
(HDL), and triglycerides (TRG) levels were meas-
ured using a Mission® cholesterol meter. In addition,
ICE-HEART provides computed tests for low-density
lipoprotein (LDL) and the ratio of total cholesterol to
high-density lipoprotein (CHOL/HDL).

Participants’ blood pressure (BP) was measured at the
end of each section after they had been seated for a dura-
tion of 10 min. Utilizing the Medisana® upper arm meter
for measuring [29]. The treatment threshold for systolic
pressure is commonly set as <140 mm/Hg and for dias-
tolic pressure as <90 mmHg [30]. Research indicates that
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elevated BP raises the likelihood of developing CVD [31,
32].

Secondary outcomes and definition of T2D and prediabetes
level

The Body Mass Index (BMI) 2 30 kg/m[2] was one of the
inclusion criteria, calculated using height and weight,
reported in kg/m®. A BMI>25 kg/m?® indicates over-
weight and a BMI> 30 kg/m? indicates obesity [32]. The
measurements of waist circumference, taken 2 cm above
the navel, and hip circumference at the widest point,
as well as height in centimetres, were recorded using a
measuring tape with a capacity of either 1.5 or 3 m. The
accuracy of the measuring tapes was frequently assessed.
The waist-to-height ratio WHtR was computed by divid-
ing the waist measurement in cm by the height measure-
ment in cm. The WHtR is not influenced by gender or
ethnicity. Previous study suggests that it may be a more
accurate predictor of diabetes risk compared to BML A
WHIR ratio of less than 0.5 indicates no increased overall
health risk, while a ratio between 0.5 and 0.6 indicates an
elevated risk. A WHtR ratio of 0.6 or above indicates a
very high overall health risk [31, 33, 34]. Previous studies
have suggested that the WHtR is a more effective screen-
ing tool than the Waist-to-Hip ratio (WHR) for identify-
ing individuals at risk of cardiovascular disease (CVD)
and T2D. This is because an elevated WHtR is a stronger
indicator of both conditions compared to an elevated
WHR [22, 31, 34-36].

WHO has approved the HbAlc level as a diagnostic
test of T2D [37]. We employed the DCA Vantage® sys-
tem (manufactured by Siemens Medical Solutions Diag-
nostics Europe Limited, based in Dublin, Ireland) to
analyse capillary blood samples. The American Diabetes
Association classifies HbAlc levels between 39 and 47
mmol/mol (5.7 — 6.4%) as prediabetes, whereas levels of
48 mmaol/mal {6.5%) or more are considered indicative of
T2D [38].

Fasting glucose (FBG) was measured using a capillary
blood sample and the OneTouch® Verio Flex blood glu-
cose meter. The latest advice for diagnostic purposes for
T2D is to utilize plasma or fasting plasma glucose [39].
The objective was to conduct a screening for alterations
in blood glucose levels during the duration of the RCT.
Normal glucose level is defined as being less than 5.5
mmol/l (<100 mg/dl). Prediabetes is classified as having
a glucose level between 5.5-6.9 mmol/l (100-125 mg/
dl), whereas diabetes is diagnosed when the glucose level
exceeds 7 mmol/l (=126 mg/dl) [40].

Participants in addition answered questions regard-
ing background characteristics, and the FINDRISC tool
to record changes over the RCT time [41]. FINDRISC
is a questionnaire consisting of eight questions. Each
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question is scored on a scale of 0 to 26 points. A higher
score implies a higher ch of developing T2D in the
following 10 years. The FINDRISC has been authorized
as a diagnostic test for ing the risk of developi
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Data collection
Baseli ts were collected from the end of
October 2021 to the middle of December 2021, and the

next ement in late spring 2022, and the last in late

T2D [42].

autumn 2022. Figure 1 displays a visual representation of
the measurement timeline. Each participant was given a
document with the current biological measures as well

Fig. 1 Flow Chart of eligible participants in the intervention
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as one-time prior measurement at each session. Con-
sequently, they were able to see and compare the differ-
ences between the present measurement and a previous
measurement.

To reduce the number of dropouts, those who did not
appear at the scheduled time for measurements were
given the opportunity to reschedule their appointment at
least two more times before being classified as dropouts.
Researcher EA personally interacted with and performed
all the measurements on every participant.

Statistical analysis

The ICE-HEART calculator available online at http://
risk.hjarta.is/risk_calculator/, was used to calculate pre-
dicted CHD risk for each participant. The ICE-HEART
risk calculator includes defined lower and upper limits
of values for the variables. The calculator automatically
adjusted variables to the highest/lowest applicable score
if a participant’s value went outside the range of the ICE-
HEART variables. The ICE-HEART calculator provides
an individual’s estimated CHD risk, in the next 10 years,
in percentages as well as the average risk for the same age
and gender. To be able to compare the risk of participants
of different ages and genders, the individual risk of each
person was divided by the risk of the ICE-HEART same
age and gender risk. This enabled calculation of mean
CHD risk of each group of participants in comparison
with the mean CHD risk of the ICE-HEART cohort. The
outcomes were reported as the ratio of the risk for each
participant divided by risk of an individual of same age
and gender, according to the ICE-HEART risk calculator.
Calculations for each participant were verified twice to
avoid any potential input mistakes.

The study participants’ changes in CHD risk were
assessed from time 1 to time 3. This allowed for the cal-
culation of the "control event risk" (CER), "experimental
event rate” (EER), and subsequently the "absolute risk
reduction” (ARR) using the formula CER-EER=ARR.
The Number Needed to Treat (NNT) for a favourable
result is defined as the outcome of the ARR. The relative
risk (RR) was determined by dividing the chance of an
adverse outcome in the intervention group by the prob-
ability of an unfavourable outcome in the control group.
Relative risk reduction (RRR) is a measure that quantifies
the extent to which the risk of negative outcomes is low-
ered by an intervention compared to a control group [43].
The absence of any change in CHD risk between time
1 and time 3 was considered a poor outcome. This was
because the goal was to decrease the risk, and report-
ing no change was seen as a more careful and cautious
approach to presenting the results of this RCT. Descrip-
tive statistics were employed to analyse continuous data
and calculate means, standard deviations, and ranges.
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The groups were compared using chi-squared calcula-
tions, and changes in risk between measurements were
calculated using crosstabs for odds ratio (OR), RR, and
NNT calculations. The independent t-test was employed
to compare the means of continuous variables between
groups.

The General Linear Model of repeated measurements
was used to calculate the interaction between and within
groups throughout time. Due to the potential sensitivity
of small sample sizes to sphericity, a mixed ANOVA, was
added in analysing the data [44].

Data was analysed using IBM SPSS Statistics 27 and for
mixed ANOVA the R version 4.3.1 (2023-07-16 ucrt),
using rstatix, Ime4, mixed effect model and lemerTest.
Missing data, was if applicable, excluded listwise. Statisti-
cally significant difference was set at p < 0.05 (two tailed).

Ethical considerations

The present study was performed in accordance with the
Helsinki Declaration and with the approval of the Ice-
landic National Bioethics Committee (VSN), (VSN-19—
080-V1 approved 14/01/2020). All participants received
verbal and written information and signed an informed
consent form before participating. This study is regis-
tered at www.Clinical Trials.gov (NCT01688359) on 30th
December 2020. It is titled ‘Effectiveness of Nurse-coor-
dinated Follow-Up Programme in Primary Care for Peo-
ple at Risk of T2DM. The CONSORT 2010 criteria are
utilized for reporting the randomized trial [45].

Results

Participant characteristics at enrolment

Out of the 81 participants who met the enrolment cri-
teria, 42 were assigned to the intervention group and 39
were assigned to the control group. At baseline (time 1)
34 (81%) in the intervention- and 30 (76.9%) in the con-
trol group participated. Furthermore, the dropout rate
from time 1 to time 3, was 17.5% in the intervention and
6.7% in the control group, see Flow Chart in Fig. 1. Most
dropouts occurred during the period between enrolment
and time 1, with a dropout rate of 8% for the intervention
and 9% for the control group. Four participants voluntar-
ily withdrew from the study, citing the ongoing Covid-19
epidemic (I:0/C:1) and a diagnosis of T2D (I:1/C:2) as
reasons. A total of 56 participants, with 28 in each group,
completed the intervention and all measurements.

Background information of participants

There was no significant difference between the inter-
vention and control groups at enrolment. In both groups
participants had a high educational level, and the major-
ity were employed either half- or full-time. Females
were in majority, and all participants except one were at
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increased health risk according to WHtR. However, it  Primary outcome (The ICE-HEART risk calculator)
is worth noting that only one reported being a smoker, Table 2 shows the mean CHD risk of the ICE-HEART
enrolment characteristics are presented in Table 1. cohort and the intervention- and control groups (not

Table 1 Background information on enrolment and score of FINDRISC

Intervention group Control group (n=28) p value®
(n=28)
Gender Male 8 8 10
Female 20 20
Age® <50 years 8 6
50-58 years 7 1
60-69 years 9 8
70-75 years 4 3
Mean** 55.7(x11.8) 57.2(£9.4) 601
WHR* Low health risk 4 1 160
Men: <0.94 / Women: <0.80
Higher health risk 24 27
Men: =0.94 / Women = 0.80
WHtR* <.5 low increased health risk 1 0 124
= 5 Increased health risk 27 28
Weight (kg) Mean** 99.03 (£16.34) 98.15(+16.70) 842
BMI* 25-30 ky/m’ 2 4 388
>30kg/m? 26 24
Mean** 33.89(£4.03) 34.24 (+4.46) 757
Smoking* Yes 1 0 600
No 22 23
Stopped smoking 5 5
Coronary-CHD family member* Yes 9 15 105
No 19 13
Educational level® Elementary /junior high 8 7 055
Upper secondary school/vocational 11 4
training
University degree 9 17
Occupational status® Working part or full time 8 22 572
Unemployed 1 1
Pensioner (disabled/elderly) 7 3
Other or did not answer 2 2
HbAlc Mean** 36.21(+4.47) 36.54(x4.13) 781
FINDRISC Mean score** 13.7 (+3.4) 14.8 (+4.0) 253

" Chi-square test

" independent t test

Table 2 Comparation of mean calculated CHD risk of same age and gender of ICE-HEART cohort and CHD risk for the intervention
and control groups at time 1, 2and 3

ICE-HEART Risk: Same age and Time 1: Baseline Mean Time 2: 6 months Mean  Time 3: 9 menths

gender mean risk (+5D) CHD risk® (+5D) CHD risk® (£SD) Mean CHD risk*®
(£5D)
Intervention group (n=28) 240 (+2.45) 329 (+238) 296 (+239) 305 (+244)
Control group (n=28) 242(x£2.10) 339(x1.81) 371 (£2.80) 280(£1.77)
pvalue™ 681 860 282 789

" Mean CHD risk adjusted for same age and gender, using GLM of repeated measures calculations, (Standard Deviation) and **Huynh-Feldt within-subjects effects,
p-values between groups using independent t-test of measure of significant difference between intervention and control groups at each measurement
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individuals) changes from time 1 to time 3. For these
small groups of participants of the intervention and con-
trol, the measurements between groups did not detect a
statistically significant difference in the risk of CHD in
the next ten years, from time 1 to 3. General linear model
of repeated measurements indicated plausible spheric-
ity. A Mixed ANOVA indicated that the assumption of
homogenous variance (Levance) was satisfied, but the
data was not normally distributed due to the presence of
a few extreme values (3 in total). The sole variable that
had a noteworthy impact in the mixed effect model was
family history. Hence, it is not possible to infer that GSD
intervention, administered in three consultations span-
ning short duration, had a beneficial impact on lowering
the risk of CHD in this limited group that completed the
RCT. At time 1, the risk of CHD for each participant in
this RCT varied from 0.1% to 25.3%. Compared to the
computed CHD risk for individuals in the ICE-HEART
cohort, matched for age and gender, that varied from
0.1% to 7.3%. At time 1, participants had a CHD risk that
was up to 11.8 times higher than that of individuals of
the same age and gender according to the ICE-HEART
cohort.

Figure 2 shows changes in the groups mean CHD
risk according to the ICE-HEART calculator and there-
fore does not have zero on the y-axis. For the interven-
tion group CHD risk was lower at time 2 than before the
intervention (time 1) but did not reach significant dif-
ference, see Fig. 2. But surprisingly a decrease in CHD
risk was found significant between time 2 and 3 for the
control group, paired sample ¢-test for the control group
showed f,7=2.39 p=0.024, with mean difference of
0.81(+ 1.80) and 95%CI [0.12, 1.51]. The control group
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also showed a significantly lower CHD risk from time
1 to time 3, {;7=2.26 p=0.032 with a mean change of
0.49( 1.14) 95%CI [0.05, 0.93].

According to the ICE-HEART calculator the mean
CHD risk for same age and gender for both groups was
M=2.41 SE (0.30) and 95%CI [1.81, 2.02]. Both the inter-
vention and control groups had significantly higher mean
CHD risk at time 1, than the ICE-HEART cohort calcula-
tions risk for the same age and gender behind the ICE-
HEART. Significant difference of CHD risk was found
between this RCT's cohort compared to ICE-HEART
cohort, p<0.001 95%CI [2.46, 4.53].

Calculations of changes in CHD risk between time 1
and time 3, found significant lower CHD risk for the total
sample (n=>56) in this RCT; M=0.354 (+ 1.08), tiss= 2.53
p=0.014 with 95%CI [0.08, 0.65]. But failed to find sig-
nificant lower CHD risk within-groups. However, for 50%
of the intervention group and 60.7% of the control group
the CHD-risk had reduced from time 1 to time 3. Odds
Ratio for one-point lower CHD-risk outcome at time 3,
than at time 1, by participating in the RCT was 0.65, 95%
CI [0.22, 1.87]. The CHD relative risk reduction (RRR)
was 17.6% and absolute risk reduction (ARR) 10.7% from
time 1 to time 3. NNT for one to benefit from the par-
ticipation in the GSD was nine. For participants in both
groups at time 3, lower CHD risk was found for 31 par-
ticipants (1:14/C:17).

Secondary outcomes

Qutcomes of biomarkers at each time point are reported
in Table 3. Even though the general measurements
became better, the changes did not reach significant dif-
ference between groups.

Changes of individual CHD riskisame age and gender ICE-HEART cohort

Estimated Marginal Means

time
Fig. 2 Changes from time 1 to time 3 of mean individual CHD risk in each group

Intervention & Control
groups

w— terventon group

= Control group
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Table 3 Secondary biclogical outcomes

Outcomes Intervention group  Control group (n=28) Mean difference 95% Repeated measured,
(n=28) Confidence interval [95%CI] between groups
p-value™

HbA1c mmel/mol

Time 1(baseline) 3836 (£445) 3950 (=3.95) -1.14[-340,1.11] 998
Time 2 3946 (+ 496) 4025 (+4565) -79[-336,1.79]
Time 3 3811 (2424) 3939 (+403) -1.29[-350, 93]

Fastening blood glucose
Time 1 (baseline) 570(+1.17) 551(+072) 19[-33, 71] 24p
Time 2 557 (+0.78) 560(+065) -03[-42, 35
Time 3 551 (+0.89) 565(+1.15) 13 [-68, 42]

Weight in Kg
Time 1 (baseline) 9816 (£17.32) 97 84 (£17.01) 33[-887,952] 979
Time 2 9754 (£ 17.28) 9722 (£17.95) 33[an,977]
Time 3 9554 (£ 16.62) 96.55 (£ 18.75) -1.01[1051,848]

BMI kg/m?
Time 1 (baseline) 3358(x452) 34.15 (+468) -57[-3.04,1.89] 786
Time 2 3340(+469) 3388 (+4.79) -48[-302, 205]
Time 3 3270 (£449) 3370 (+4.49) -3 [-350, 1.64]

Systolic BP (mmHg)
Time 1 (baseline) 1427 (£159) 140.3(x12.7) 243[-5.28,1014] 865
Time 2 1358(x15.7) 141.1(x162) -5.36[-13.92,3.20]
Time 3 1358(x157) 141.1(x162) -1.89[-11.17,738]

Diastolic BP (mmHg)
Time 1 (baseline) 89.2(x98) a0 164[-3.95,7.24] 997
Time 2 86.7 (£107) B74(x11L0) -68 [-6.52,5.16]
Time 3 829(+82) 879(+108) -489 [-10.05,0.26]

Cholesterol
Time 1 [baseline) 576 (+1.76) 581 (£1.10) 04 [-83, 74] 930
Time 2 5832 (+1.85) 585 (£171) -02 [-98, 83]
Time 3 556 (£152) 533(x133) .24 [-53, 99]

HDL
Time 1 (baseline) 1.30 (£0.46) 1.27 (£046) 02[-22,.27] 994
Time 2 1.36 (£0.44) 129 (£047) 07118 31]
Time 3 122 (+042) 123(£042) -01[-23, 22]

LDL
Time 1 (baseline) 347 (£157) 356 (+130) -97 [-87, 68 o082
Time 2 351 (+1.78) 351 (+1.85) 00 [-97, 98]
Time 3 357 (+133) 331 (£138) 22 [-51,.95]

Triglycerides
Time 1 (baseline) 208 (£0.92) 216 (x1.00) -07 [-59, 44] 953
Time 2 1.87 (£095) 201 (x076) -14[-61, 32]
Time 3 1.80 (£0.74) 177 (£066) 03 [-34, 40]

The values for intervention- and control groups are means and standard deviation (SD)
* p-value are differences between groups from time 1 to time 3. Mean difference and 95% C1 are independent t-test for total sample

Within the intervention group, there was a significant  pressure (p=0.03). Where for the control group only
difference from time 1 to time 3: for the BMI (p=0.046), CHOL and TGL showed a tendency to significant differ-
the HbAlc level (p=0.018) and the diastolic blood ence from time 1 to time 3, both (p=0.052).

127



Arnardéttir et al. BMC Public Health (2024) 24:3035

Discussion

This RCT intervention found no statistically significant
differences between the GSD intervention and con-
trol groups. The timeframe of 12-16 weeks of the GSD
intervention and the total time of 9-months of this RCT,
could only have been a motivation for a change process,
as changes in lifestyle behaviour may require longer
time [46]. By providing GSD in only three consulta-
tions, it may have been too short to demonstrate signifi-
cant differences between groups [47]. However, the GSD
approach have been found to promote lifestyle changes
and may be a promising counselling method for people
at T2D risk as here the NNT for a positive outcome in
CHD risk was nine [20]. Also, in this RCT, the GSD was
used for a group of people found at health risk aiming
toward health promotion, where most prior research on
GSD have focused on people with diseases [15, 48-50].
In addition, this RCT might have been influenced by
unforeseen factors like the Covid-19 pandemic [51].

However, looking at the primary outcome of the ICE-
HEART online calculator, results demonstrated that by
participating in this RCT, 55% of the participants had
lower CHD risk in the next ten years at time 3 measure-
ment. Additionally, the absolute risk of CHD decreased
by 10.7%. This is of interest as CVDs are the most com-
mon course of mortality [26]. The CVD risk increases
with prediabetes as a meta-analyse comparing the abso-
lute risk difference between those with prediabetes signs
and those with normal blood sugar levels revealed a dif-
ference of 189.77 (95%CI: 117.97 — 271.85) in CVD risk.
The difference for CHD and all-cause mortality risk was
4.62 (95%CI 5.42-78.549) [52].

The secondary outcomes showed not significant dif-
ference between groups. But, for the intervention group,
diastolic blood pressure, BMI and HbAlc were signifi-
cantly lower at time 3 than time 1. Lowering those out-
comes may lower the risk of further development toward
T2D and prevention of CVD [52]. Prior research indi-
cates that the silent progression toward T2D may take
several years and T2D risk may be reduced with preven-
tive interventions [7].

The increase in BMI and T2D in Iceland is alarming
[53]. For the BMI, being one of inclusion criteria for allo-
cation, was found to be high in the prediabetes preva-
lence study (39.5% with BMI> 30 kg/m[2]), this reflected
the high BMI of the participants [21]. In addition, as BMI
is a part of the ICE-HEART calculator, further studies
are needed to find if the higher CHD mean risk in this
trial reflects a higher mean CHD score in North Iceland,
than found for same age and gender cohort behind the
ICE-HEART calculator, which is based on data from the
past 50 years [26, 27, 53],. This may indicate the need to
further develop the ICE-HEART calculator. However, for
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the PHC the need for setting a public health agenda and
strategy toward health promotion that might reduce risk
factors is essential [27]. Therefore, the ICE-HEART CHD
risk calculator, accessible online and easy-to-use, the cal-
culator is useful for the PHC in consultations to provide
individuals with their results of CHD risk, to increase the
individual ‘s awareness of one’'s own health status [27].

When preparing this trial, one of the objectives was to
find individuals with undiagnosed T2D, but no one ful-
filled these criteria, thus we could not compare individu-
als at T2D risk and undiagnosed individuals in this trail
[21, 22]. However, with increasing prevalence of T2D it is
important to establish that changes in lowering CHD risk
factors and CVD risk can be made in PHC with low-cost
interventions as GSD. Previous research has also shown
that implementing uncomplicated lifestyle interven-
tions in PHC settings can lower the relative risk of both
CHD and T2D [46, 54, 55]. Additionally, it is important
to mention that this RCT was conducted before the rise
in use of Glucagon-like peptide-1 (GLP-1) analogues,
became as strong as has been observed [56].

To effectively combat the escalating global incidence
of T2D and reduce the risk of CHD, it is crucial to raise
awareness and empower individuals to take proactive
actions to minimize their risk of developing these con-
ditions [57]. To emphasize the need for setting a public
health agenda and strategy toward health promotion
that might reduce risk factors is essential [27]. In addi-
tion, research indicates that people showing indicators of
prediabetes stage may be clustered to six groups of lower
to higher risk of further progression to T2D. As the low-
risk clusters may never proceed to T2D it may enable the
PHC to focus on high-risk individuals and reduce risk
of over-treatment [58]. The strong indicators of predia-
betes risk of high BMI, high HbAlc and high score on
FINDRISC may be used to find people at T2D risk. But,
in using the FINDRISC score, considering that the cut-
of-score of risk may vary between countries is important
[21]. In prioritizing intervention for people at risk, meth-
ods like WHtR measurements, are a non-invasive way to
give indication to higher health risk for the individual [22,
31, 34-36],. Lifestyle interventions have shown to lower
the relative risk of T2D and found to be cost effective in
the long run [12].

For the PHC the GSD may be a promising approach
toward health promotion for people not yet with a mani-
fest disease, though unable here to show significant dif-
ference between groups [59]. GSD may be tailored to
increased health awareness for the public in preventing
progress from prediabetes to a diabetes state. Preven-
tions for T2D and CVD have been found cost effective
[60]. Preventing or delaying progress to T2D actions as
the GSD method, led by nurses, may therefore lower
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disease burden for individuals as well as having posi-
tive effects on the workload for doctors within the PHC,
and lower cost for the society [19, 24, 48, 61, 62].As the
GSD intervention was a completely new approach for
the nurses who provided the counselling method, deeper
educational and preparational processes might have been
needed for the nurses. This needs further investigation.
For the participants, in personal communication to the
first author the participants expressed great satisfaction
with being able to participate. Some said that participa-
tion had resulted in saving their lives, given them better
health conditions, a better insight into one’s health, and
awareness of healthy food choices. This is in line with
results from prior research indicating that at improve-
ments may be seen when person-centred approaches are
used [15, 47, 48, 63].

We claim that the GSD can be recommended for the
PHC as an alternative short intervention provided by
nurses, even though unable to find significant difference
between groups in this trail, the GSD method have been
found to be effective for people with T1D, T2D and psy-
chiatric challenges [59, 64], As well as increasing indi-
viduals at risk’s awareness of one’s own health status [47].
The GSD approach facilitates health promotion by assist-
ing individuals in implementing changes in their every-
day lives that may promote their health. Here the focus
was on those identified as being at risk of illness, namely
at the prediabetes stage. We claim that at the GSD may
be a feasible option within the PHC, but the GSD needs
to be integrated into general health promotion programs
within the PHC. Additional research involving larger
cohorts may be required to validate the efficacy of GSD
in health promotion initiatives for individuals identified
at risk for diseases such as elevated BMI, High choles-
terol, hypertension, WtHR>0.5, all acknowledged as
health-risk factors, to facilitate their capacity for change
in health behaviours [20, 59, 65].

Strengths and limitations

Low dropout after first measurements and low number
needed to treat to show success are found to be strength
of this RCT.

Several challenges occurred during this RCT period
and may have impeded the effectiveness of the study.
Firstly, researching health promotion within the PHC
context at the time of the Covid-19 pandemic restric-
tions may have influenced the results. For example, the
pandemic may have impacted the willingness to partici-
pate, resulting in the highest dropout between enrolment
and time 1. The daily life of participants may have been
altered due to the pandemic, though dropout was low
from time 1 to time 3 [51]. From time 1 to time 3 three
rejected further participation (I:1/C:2) due to Covid
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pandemic. Some participants had to ask for a new pre-
arranged time due to being sick of Covid-19. One in the
control group had to withdraw further participation from
the trial as a T2D diagnosis was revealed. But, for ethical
reasons, participants were not obliged to give reason for
dropout and those not attending the pre-arranged time
did not have to give any reason.

Secondly, the small, self-selected sample with large
age ranges, from 18 to 75 years, and short time frame of
intervention, may have influenced that significant differ-
ences were not found between groups.

Thirdly, the intensity of the intervention, needing to
take a break from work and fastening before coming for
repeated measurements may have had an impact [64]. A
limitation to this RCT is that in a small community par-
ticipants could probability find out which group they
belonged to. As the same study nurse met all the par-
ticipants, informed the intervention group of the inter-
vention, and took all measurements, this RCT was not
blinded, that may have affected the results. This RCT
might therefore be considered as a pragmatic RCT [66].

In addition, it might be regarded as “person centered
care” and an intervention on its own for both groups
that all participants met the same person repeatedly for
all measurements [64]. Also, that all participants were
provided results of one previous and present measure-
ments might have caused bias in the research process,
leading to awareness of changes between measurements.
For the control group it could have affected measure-
ments at time 3. In addition, research [17, 47, 59], has
demonstrated positive results by participating in lifestyle
research, as participation may have led to an increased
awareness of own health status in both groups. Moreover,
the information booklet and participation in outcome
measurements may have been beneficial for the control
group [64].

The participating nurses who provided the intervention
had no prior experience of providing the GSD approach.
Further studies are required on the teaching and prepa-
ration phase, to estimate if additional time was needed
in integrating the new GSD counselling into practice. In
addition, that the participants were not diagnosed with a
disease, may have had an impact on their willingness to
implement lifestyle changes into their daily life.

Conclusion

The GSD approach is a non-invasive and low-expensive
counselling method for the PHC that resulted in reduc-
tion of BMI, HbAlc and diastolic blood pressure for the
intervention group. The GSD approach facilitate behav-
iour change by assisting individuals in implementing
changes in their everyday lives that may promote their
health. This short GSD approach conducted by nurses
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can be recommended for people at increased health
risk as a person-centred health promotion strategy.
Although, this RCT failed to demonstrate significant
differences between groups participation, it seems to be
beneficial to lower CHD risk within the groups. Further
studies are needed to explore deeper the use of GSD as
a counselling approach for people at increased health
risk toward health promotion in PHC. Using simple
measurements to find people at CHD and T2D risk
providing those found at risk with GSD counselling,
may be a useful health promoting strategy.
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What this paper adds
This self-selected group at allegation was undiagnosed group but found at
high CHD and T2D risk. GS[ may be feasible and beneficial for prevention and
health promotion within the PHC. Itis possible to reduce CHD and T2D risk
with simple low invasive and low-cost measurements.

What Is already known on this subject

GSD has been tested with positive outcome for people with T2D, T1D and
other conditions. Prediabetes stage includes increased CVD risk. The time lag
from prediabetes stage to diagnoses of T2D may be approximately 7 years or
more, indicating that thera is time to have positive effects with health promot-
ing interventions. Health promotion has shown pasitive effects on smoking
habits, cholesterol, and other CHD risk factors,
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Visindasidanefnd bendir rannsakendum vinsamlegast 4 ad birta VSN tilvisunarnimer
rannséknarinnar par sem vitnad er i leyfi nefndarinnar { birtum greinum um rannséknina.
Minnt er 4 ad tilkynna rannséknarlok til nefndarinnar.

Med kvedju, fh. Vi indasiaaﬁ‘efna}ar(’
‘ - -\ Az e f\ B ( 4
Sunna Snzdal, l@knir, formadur
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VISINDASIDANEFND
Borgartuni 21 - 4. haed

Arun Kristin Sigurdardéttir 105 Reykijavik,
Professor o

Haskolinn a4 Akureyri Simi: 551 7100
arun@unak.is netfang: vsn@vsn.is Www.vsn.is

Reykjavik 14. jantar 2020
Tilv.: VSNb2019030004/03.01

Efni: VSN-19-080-V1- Mat 4 dhaettu ad fa sykursyki tegund 2: Ahrif af hjikrunarstydri fra:dslu
innan heilsugeeslu, slembud rannsdkn med ihlutun.

A fundi sinum 14, jantar sl. fjalladi Visindasidanefnd um umsokn pina dags. 17. desember, vegna
vidbotar nr. 1 vid ofangremda rannséknaraetlun. [ erindi pinu segir:

. Eg tilkynni hér med ad Johanna Margrét Ingvadottir hefur dregio sig ir rannsckninni: Mat
dheettu ad fi sykursyki gerd 2: Ahrif af hjikrunarstyori fraedslu innan heilsugeeslu, slembud
rannsckn med ihlutun” VSN-19-080. I hennar stad er komin doktorsnemi sem heitir: Elin
Arnardottir KT 031167 3109 Evrarflit 12 580, Siglufirdi*

Visindasidanefnd hefur farid yfir bréf pitt og gerir ekki athugasemdir vid tilgreindar breytingar.
Vidbot nr. 1 vid ofangreinda rannsdkn, er endanlega sampykkt af Visindasidanefnd.

Visindasidanefnd bendir 4 ad abyrgdarmadur rannséknarinnar ber abyrgd 4 ad sott sé um
videigandi leyfi vegna vidbéta/breytinga hja peim stofnunum sem vid 4. Oheimilt er ad hefja
framkvzemd rannséknarinnar fyrr en slik leyfi liggja fyrir. Afrit leyfa/samstarfsyfirlysinga
purfa ad berast nefndinni. Jafnframt ber 4byrgdarmanni ad tilkynna peim stofnunum, sem
veitt hafa leyfi vegna framkvzemdar rannséknarinnar eda éflunar gagna, um framangreint, ef
vid 4. Oheimilt er ad breyta framkveemd rannséknarinnar fyrr en slik leyfi liggja fyrir.

kve(’)Ju f.h. Wsm asidanefndal

ar,
’—]/L, g 10, (
unna Snzdal, leknir, formadur
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ClinicalTrials.gov Registration <register@clinicaltrials.gov> @ S &« ~
To: @ Elin Arnardéttir Tue 12/29/2020 12:02 PM

Cc: register@clinicaltrials.gov

Message generated by ClinicalTrials.gov Protocol Registration and Results System

ClinicalTrials.gov |dentifier: NCT04688359
University of Akureyri Protocol Record UAkureyri,

Effectiveness of Nurse-coordinated Follow-up Program in Primary Care for People at Risk for T2DM,
is registered and will be posted on the ClinicalTrials.gov public website.
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Appendix 2

Introduction letters and confirmation paper (English version).
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n Risk Assessment of Type 2 Diabetes:

Haskélinn

. . Effects of Nursing Education in Health Care,
a Akureyri

Randomized Intervention Study

Presentation letter to participants

Dear recipient

The purpose of this letter 1s to invite you to participate in the above research. This study 1s being
conducted at the Nordic Institute of Health. It involves checking to see if you have any type of
risk factors for type 2 diabetes. Essentially, your involvement is in answering a questionnaire and
measuring long-term blood glucose levels. It is estimated to take about 15 minutes.

If there is interest in participating in the study then the next step is that you talk to a
receptionist who will refer you to Elin Arnardottir nurse, as you will discuss with you what

participation in the study entails.

The purpose of the study 1s to investigate whether and how large a proportion of persons aged
18 to 75 are considered at risk of developing type 2 diabetes over the next 10 years or have pre-
existing type 2 diabetes. As well as to examine health literacy, current quality of life. And
whether support from healthcare will benefit those at risk of developing type 2 diabetes over the
next 10 vears.

The aim of the study is to increase knowledge of the number of people at risk of developing
type 2 diabetes in the North of Iceland. Also, see if the needs of people at risk for type 2 diabetes
can be met with low support within healthcare. Those at risk of developing type 2 diabetes will
therefore be invited to participate in a follow-up study following this study.

Participants and conditions for participation

Participants are those who have a booked time with a doctor or nurse at the Nordic National
Institute of Health in Husavik, Akureyri or Saudarkrok during the research period.

The condition for participation is to be between the ages of 18 and 75, not to have known
diabetes and have good authority i either Icelandic or English language.
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What is involved?

Your participation means that Elin Arnardottir, a nurse and a doctoral student, will meet you
after you have completed your appointment with your doctor or nurse. Then Elin will measure
weight, height, waist circumference, measure long-term blood sugar and take you through short
questionnaires. It is estimated to take about 15 minutes.

Participants will be divided into Group A and Group B. The study period 1s expected to take 12
months. During that period, both groups need to meet a nurse at least 2-4 times, that 1s, at the
beginning, after 5-6 months and then after about 11-12 months.

Publication of results

The results of the study will be presented at foreign and national conferences and scientific
articles will be written in foreign and natienal professional journals.

Processing and deletion of data

Each participant in the study receives a participation number which will be recorded on the
research papers. A separate sheet containing the name and number of the participants will be
stored in a location that only the researcher and doctoral student will have access to and are
bound by a silent procedure. The data from the study will be processed in special statistical
programs where all information becomes impersonal. Answers to individual participants cannot
be traced when the results of the study are published. The data of the study will be deleted five
years after the completion of the study.

Benefits and risks

Your personal benefit from participating in the study 1s that you get information about your
health from questionnaires, measurements and blood tests. Those at risk of developing type 2
diabetes are being offered support within their clinics. An indirect benefit is to build scales to
improve knowledge of the health and well-being of people in the North. The risk of participating
in the study 1s msignificant.

Right to refuse and cancel participation

You are under no obligation to participate in this study and you may cancel at any stage, without
explanation. If you choose not to participate or cancel your participation, it will not have any
consequences for you and it will not affect the health care you receive. If you wish to avoid
answering individual questions, you are free to do so. However, it should be pointed out that due

to data processing and the reliability of the results, it 1s desirable that as many questions as
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possible are answered.

The study states:

Signed, dr. Ariin K. Sigurdardattir, professor at the University of Akureyri, is responsible for this
research. Other researchers include: Elin Arnardéttir, nurse and doctoral student, Dr. Marit Graue
Professor at the University of Western Norway, (Bergen), Beate-Christine Hope Kolltveit, New
Doctorate at the University of Western Norway, (Bergen) and Dr. Timothy Skinner Health
Psychologist at the University of Copenhagen in Denmark.

The researcher will ask you to sign an informed consent for the study prior to the

interview.

The study has been reported to the Data Protection Authority and has been approved by the
Science Ethics Commuttee.
If you have any questions or would like to make any comments or complaints regarding the

investigation, you are welcome to contact the undersigned.

With advance gratitude,

Iys) Lt L ¥ /

Al S

Ariin K_ Sigurdardottir Phone: 867-0723 e-mail: arun@unak.is

If you have questions about your rights as a participant in the study, you can contact the Science
Ethics Committee, Borgartin|21, 105, Reykjavik. Phone 5517100, email:
visindasidanefnd @vsn stjr.is.
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Haskadlinn
a Akureyri
Heilbrigdisvisindasvid

Statement of consent from the participant in the study:

Risk Assessment of Type 2 Diabetes: Effects of Nursing Education in

Health Care, Randomized Intervention Study

| have signed / signed the presentation of the above study and consent to participate
in the study as described. | acknowledge that | have the right to cancel participation

at any time without notice, and trust complete anonymity about my participation.

Date

Signature of informed consent of the participant

Name or Label instead of name

Researher
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HA

Haskalinn
a Akureyri

Mat a upplifun hjikrunarfraedinga a
aod veita einstaklingum i dhaettu 4 ad proéa med sér sykursyki af
tegund tvo radgjof med adferdinni Guided Self Determination (GSD)

Kynningarbréf til hjukrunarfraedinga sem patt taka

Agaeti vidtakandi

Tilgangur pessa bréfs er ad byoda pér ad taka patt i ofangreindr rannsékn. Rannsokn pessi fer fram a
Heilbrigdisstofiun Nordurlands. I megindrattum felst patttaka pin i a8 veita GSD og ad pvi loknu ad
taka hatt i eigindlegri rannsdkn 4 upplifun 3 ad nota pessa adferd i radg)of til einstaklinga sem greindir
hafa verid i ahzttu 4 ad broa med sér tegund 2 sykursvki. Hjukrunarradgjofin fer fram ad lokinni
leidsdgn um adferdina. Eigindlega rannséknin i kydlfarid felst i ad tekid verdur vidtal eitt eda tvd par
sem fand er i gegn um upplifun af bvi ad veita pessa bidnustu. Atvinnurekandi hefur gefid vilvrdi fynir
ad hyjikrunarradgsfin falli undir vinnutima pinn. Vidtélin verda tekin 4 vinnutima og er a=tlad er ad
bad taki um 15-45 minttur.

Tilgangur rannséknarinnar er ad kanna ahnf adferdar v1d radg6f sem ekki hefur verid reynd adur a
fslandi fyrir einstaklinga 3 aldrinum 18 til 75 4ra sem teljast i ahattu ad fa sykursyki af tegund 2 4
nzstu 10 drum eda eru komnir med forstig svkursyki af tegund 2. Einnig upplifun
hpikrunarfredinganna sem veita pionustuna af pvi hvermig bessi radgjafaradferd er fra beirra
sjonarhali.

Markmid rannsoknarinnar er ad athuga hvort koma megi til mots vid parfir folks i ahattu ad fa
sykursvki tegund 2 med litlom studningi innan heilsugzslu og hvernig hyjdkrunarfreedingar meta bessa
adferd til radgjafar fyrir pessa einstaklinga.

batttakendur og skilyrdi fyrir patttiku

batttakendur eru peir hjikrunarfredingar sem eftir vidtal vid sinn vfirmann hafa sampykkt hafa ad
taka batt i rannsékninni.

Hvad felst i patttiku?

batttaka pin felur pad i sér ad Elin Arnardéttir hjokrunarfredingur og doktorsnemsi og Beat Christine
Hope Kolltveit nydoktor vid rannsoknarhaskolann i Bergen i Noregi (HVL) munu leidbeina um GSD
radgjafaradferdina. Elin og Cristine mun veita studning 3 medan a rannséknartimanum stendur. I lok
rannsoknartimans verda tekin eitt eda tvd vidtol vid hvern hjukrunarfreding.

Birting nidurstadna
Nidurstodur rannséknarinnar verda kynntar i erlendum og innlendum radstefnum og skrifadar verda
visindagreinar i erlend og mnlend fagtimarit.

Urvinnsla og eyding gagna

V1dtal vid hyikrunarfredinga verda tekin upp a segulband, um ritud 4 ensku par sem 5llum
personugreinanlegum audkennum verdur eitt. A8 loknum umritunum verdur upptékum eytt.
Abyrgdarmadur rannséknarinnar, doktorsnemi og Nydoktor munu hafa adgang ad gdgnunum og eru
beir bundnir pagnare1d. Unmd verdur Ur gbgnum rannséknarinnar med eigindlegum
rannsoknaradferfum. Ekki verfur haegt ad rekja svir til emnstakra patttakenda begar nidurstddur
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rannsoknarinnar verda birtar. Gognum rannséknarinnar 4 pappir verdur evtt fimm arum eftir ad
rannsokn Iykur.

Avinningur og dhmtta

Personulegur avinningur pinn af patttoku i rannsékninni er ad pu ferd kennslu i nyrri nilgun
hydkrunarradgjafar sem hefur verid gagnrevnd vida erlendis med 6likum sjuklingahépum og pi hefur
leyfi til 28 nota. Obeinn avinningur er ad leggja 168 4 vogaskalar til 28 beeta pekkingu 4
radgjafaradferdinm og beta mégulega lidan folks 4 Nordurlandi sem er i dhaettu a ad fi sykursyki af
tegund tvo eda er med forstigseinkenni af sykursyki. Ahatta vegna patttoku i rannsékninni er
Gveruleg.

Réttur til ad hafna og hzetta batttéku

bér ber engin skylda til ad taka patt 1 pessari rannsékn og bu getur hatt 4 hvada stigi sem er, an
utskyringa. Kjosir bu ad taka ekki patt eda hetta patttéku mun bad ekki hafa neinar afleidingar fyrir
big og pad hefur ekki ahrif 4 ba heilbrigishjénustu sem pu frd. Oskir b pess ad sleppa pvi ad svara
emnstokum spurningum er bér frjalst ad gera pad. Rétt er b6 ad benda 4, ad vegna urvinnslu gagna og
areidanleika niurstadna, er eskilegt ad sem flestum spurningum sé svarad.

Ad rannsékninni standa:

Undirritud, dr. Arin K. SigurBardéttir préfessor vid Haskélann 4 Akureyri, er dbyrgBarmadur pessarar
rannsoknar. Adrir rannsakendur eru: Elin Arnardéttir, hjpikrunarfreedingur og doktorsnemandi, Dr.
Marit Graue préfes sor vid haskolann i Vestur Noregi, (Bergen), Beate-Christine Hope Kolltveit,
nydoktor vid haskélann i Vestur Noregi, (Bergen) og Dr. Timothy Skinner heilsusilfradingur v1d
Kaupmannahafnarhiskéla.

Rannsakandi mun bidja pig um ab skrifa undir upplyst sampykki fyrir patttéku i rannsékninni
adur en vidtalid hefst .

Rannscknin hefur verid tilkyvnnt til Persénuverndar og hlotid sampykki Visindasidanefndar.

Hafir pu spurningar eda viljir koma a framferi athugasemdum eda kvértunum i tengslum vid
rannsoknina, er pér velkomid ad hafa samband vid undirritada.

Med fyrir fram pakklzeti.

Arin K. Sigurdardéttir Simi: 867-0723 tolvupdstur: arun@unak is

Ef b hefur spurningar vardandi rétt pinn sem batttakandi i rannsékninni getur pu snid pér til
Visindasidanefndar, Borgartini 21, 105, Reykjavik. Simi1 5517100, télvupdstur: visindasidanefnd@vsn styr.is.
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Appendix 3

Questionnaire of FINDRISC, Eq-5D-5L, WHO-5 and HL-EU-Q16IS — English
version, instruments and background information.
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Haskélinn
a Akureyri
Universily
of Akureyri

Research at Heilbrigdisstofnun Nordurlands

»RiSk Assessment of Type 2 Diabetes: Effects of Nursing
Education in Health Care, Randomized Intervention Study*

Mat & dhzettu ad fa sykursyki tegund 2: Ahrif af hjakrunarstydri
fraedslu innan heilsugaeslu, slembud rannsékn med ihlutun

Researcher: Elin Arnardéttir doktorsnemandi vid Haskélann a Akureyri

Researchgroup:

Ardn K. Sigurdardottir professor HA

Dr. Marit Graue professor vié Haskélann i Vestur Noregi

Dr. Beate Kolitveit lektor vid Haskélann i Vestur Noregi

Dr. Timothy Skinner préfessor vié Kaupmannahafnar Haskola

Thank you in advance for partiipating in the study
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W Finnish Diabetes Association

TYPE 2 DIABETES RISK ASSESSMENT FORM

Circle the right alternative and add up your points.

1. Age

0p. Under 45 years
1p. 45-54 years
3p. 55—64 years
4p. Over 64 years

2. Body-mass index
(See reverse of form)

0p. Lower than 25 kg/m’
1p. 25-30 kg/m?
3p. Higher than 30 kg/m?

3. Waist circumference measured below the ribs
(usually at the level of the navel)

MEN WOMEN
0Op. Lessthan 94 cm Less than 80 cm
3p. 94102 cm 80-88 cm
4p.  Morethan 102 cm More than 88 cm

O
§

4. Do you usually have daily at least 30 minutes
of physical activity at work and/or during leisure
time (including normal daily activity)?

0p. Yes

1p. No

5. How often do you eat vegetables, fruit or
berries?
0p.
1p.

Every day
Not every day

147

6. Have you ever taken medication for high
blood pressure on regular basis?

No
Yes

0p.
2p.

7. Have you ever been found to have high blood
glucose (eg in a health examination, during an
illness, during pregnancy)?

No
Yes

0p.
5p.

8. Have any of the members of your immediate
family or other relatives been diagnosed with
diabetes (type 1 or type 2)?

0p. No

3p. Yes: grandparent, aunt, uncle or first
cousin (but no own parent, brother, sister
or child)

5p. Yes: parent, brother, sister or own child

Total Risk Score

The risk of developing

type 2 diabetes within 10 years is

Low: estimated 1 in 100
will develop disease

Lower than 7

-1 Slightly elevated:
estimated 1in 25
will develop disease

12-14 Moderate: estimated 1in 6
will develop disease

15-20 High: estimated 1 in 3
will develop disease

Higher Very high:

than 20 estimated 1in 2

will develop disease

Test designed by Professor Jaakko Tuomilehto, Department of Public Health, University of Helsinkl, and Jaana Lindstram, MFS, National Public Health Instifute.




(This page 2 was not handed out)

Wiy Finnish Diabetes Association

WHAT CAN YOU DO

TO LOWER YOUR RISK OF DEVELOPING TYPE 2 DIABETES?

You can't do anything about your age or your genetic
predisposition. On the other hand, the rest of the fac-
tors predisposing to diabetes, such as overweightness,
abdominal obesity, sedentary lifestyle, eating habits
and smoking, are up to you. Your lifestyle choices can
completely prevent type 2 diabetes or at least delay its
onset until a much greater age.

If there is diabetes in your family, you should be care-

ful not to put on weight over the years. Growth of the
waistline, in particular, increases the risk of diabetes,
whereas regular moderate physical activity will lower the
risk. You should also pay attention to your diet: take care
to eat plenty of fibre-rich cereal products and vegetables
every day. Omit excess hard fats from your diet and fa-
vour soft vegetable fats.

BODY-MASS INDEX

Early stages of type 2 diabetes seldom cause any
symptoms. If you scored 12-14 points in the Risk Test,
you would be well advised to seriously consider your
physical activity and eating habits and pay attention
to your weight, to prevent yourself from developing
diabetes. Please contact a public-health nurse or your
own doctor for further guidance and tests.

If you scored 15 points or more in the Risk Test, you

should have your blood glucose measured (both fast-
ing value and value after a dose of glucose or a meal)
to determine if you have diabetes without symptoms.

The body-mass index is used to assess whether a
person is normal weight or not. The index is calculated
by dividing body weight (kg) by the square of body
height (m). For example, if your height is 165 cm and
your weight 70 kg, your body-mass index will be
70/(1.65 x 1.65), or 25.7.

BODY-MASS INDEX CHART

If your body-mass index is 25-30, you will benefit
from losing weight; at least you should take care
that your weight doesn't increase beyond this. If
your body-mass index is higher than 30, the adverse
health effects of obesity will start to show, and it
will be essential to lose weight.

Height (cm)
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( EQ-5D-5L

Health Questionnaire

English version for the UK
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UK (English) @ 2009 EuroQol Group EQ-50™ is a trade mark of the EuroQol Group
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Under each heading, please tick the ONE box that best describes your health TODAY.
MOBILITY

| have no problems in walking about

| have slight problems in walking about

| have moderate problems in walking about
| have severe problems in walking about

ooooo

| am unable to walk about

SELF-CARE

I have no problems washing or dressing myself

I have slight problems washing or dressing myself

| have moderate problems washing or dressing myself
| have severe problems washing or dressing myself

ooo0doo

| am unable to wash or dress myself

USUAL ACTIVITIES (e.g. work, study, housework, family or
leisure activities)

| have no problems doing my usual activities

I have slight problems doing my usual activities

I have moderate problems doing my usual activities

I have severe problems doing my usual activities

I am unable to do my usual activities

oodo0ooo

PAIN / DISCOMFORT
| have no pain or discomfort

| have slight pain or discomfort

| have moderate pain or discomfort
| have severe pain or discomfort

| have extreme pain or discomfort

ooooo

ANXIETY / DEPRESSION
I am not anxious or depressed

| am slightly anxious or depressed

| am moderately anxious or depressed
I am severely anxious or depressed

| am extremely anxious or depressed

oodo0o0o

2

UK (English) © 2009 EuroQol Group EQ-50™ is a trade mark of the EuroQol Group
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« We would like to know how good or bad your health is TODAY.

¢ The scale is numbered from 0 to 100.

« 100 means the best health you can imagine.
0 means the worst health you can imagine.

e Mark X on the scale to indicate how your health is TODAY.

* Now, pleace write the number you marked on the scale in the
box below.

YOUR HEALTH TODAY =

UK (English) © 2009 EuroQol Group EQ-50™ is a trade mark of the EuroQol Group
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The best health
you can imagine

|IlllllllllIllllllllllllllllllllllIlllll llllllllllllllllllllllllllllI|llIlllllIlllllllllllllllllllll

IllllllllllIlll]lllllllll[lllllllll]llll llll]lllllllll[llll|llll|IIII|IlII|IllIIlIll[lllllllllllllll

The worst health
you can imagine

100

95

90

85

80

75

70

65

60

55

50

45

40

35

30

25

20

15

10

5

0



Psychiatric Research Unit
WHO Collaborating Centre in Mental Health

WHO (Five) Well-Being Index (1998 version)

Please indicate for each of the five statements which is closest to how you have been feeling over the last two weeks.
Notice that higher numbers mean better well-being.

Example: If you have felt cheerful and in good spirits more than half of the time during the last two weeks, put a tick in
the box with the number 3 in the upper right corner.

Allof | Mostofthe | More than | Lessthan | Someof | At no time
the time time half of the | half of the | the time
time time

1 I have felt cheerful and in good Ds D4 Da Dz |:|1 DIJ
spirits

2 1 have felt calm and 5 4 3 2 1 0
helmed CFfOCF O ) CF O O

Over the last two weeks

3 I have felt active and vigorous Ds Da, D 3 Dg D1 Dg
4 I woke up feeling fresh and re- Ds Eld Di Dz Dl I:ln
sted

T

5 My daily life has been filled Ds D4 Ds ‘:l D1 Du
with things that interest me

Scoring:

The raw score is calculated by totalling the figures of the five answers. The raw score ranges from 0 to 25, 0 represent-
ing worst possible and 25 representing best possible quality of life.

To obtain a percentage score ranging from 0 to 100, the raw score is multiplied by 4. A percentage score of 0 represents
worst possible, whereas a score of 100 represents best possible quality of life.

© Psychiatric R h Unit, WHO Collaborating Center for Mental Health, Frederiksborg General Hospital, DK-3400 Hillerpd
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(this page 2 was not handed out)

Interpretation:

Itis ded to administer the Major Depression (ICD-10) I y if the raw score is below 13 or if the patient
has answered 0 to 1 to any of the five items. A score below 13 indicates poor wellbeing and is an indication for testing
for depression under ICD-10.

Monitoring change:

sasi

In order to monitor possible changes in wellbeing, the percentage score is used. A 10% diffc
change (ref. John Ware, 1995).

© Psychiatric R h Unit, WHO Collaborating Center for Mental Health, Frederiksborg General Hospital, DK-3400 Hilkerad
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=k

HLS-EU-Q16-IS Health Literacy Survey (in English)
Please mark X at the column that is best suits you

On the scale from very easy to very difficult, how Very | Fairly | Fairly | Very
easy would you say itis to... easy easy | difficult| difficult
1 ...find information on the treatments of illness that
concern you?
By ...find out where to get professional help when you are
i?
3 | ...understand what your doctor says to you?
4 ...understand your doctor’s or pharmacist’s
instructions on how to take a prescribed medicine?
5 |- judge when you may need to get a second opinion
from another doctor?
6 | use information the doctor gives you to make
decisions about your illness (treatment)?
7 | ...follow instructions from your doctor or pharmacist?
8 ...find information on how to manage mental health
problems like stress or depression?
...understand health wamings about behavior such as
9 smoking, low physical activity and drinking too
much?
10{ ...understand why you need health screenings?
1 ...judge if the information on health risk in the media
is reliable?
12 ...decide how you can protect yourself from illness
based on information in the media?
13 ...find out about activities that are good for your
mental wellbeing?
...understand advice on health from family members
14 2
or friends?
15 ...understand information in the media on how to get
healthier?
...understand health warnings about behavior such as
16| smoking, low physical activity and drinking too
much?
Ulepska @rgafsn af HLS-EU-QI6 er bydd oz eradfped af Dr. dow K. Siguistdonus (arn@unak is) professas. Gudnmu Heidu Kostiansdams
Sonju Stelly Mw(mwu)m barlbuighissndasiid Haakolaps, 2 Aloreyri, gigd sy fra Kristine Sorensen
(bealthliteracyeurope@zmail com). Heigail HLS-EU Consortium (2012): HLS-EU-Q. Measurement of health literacy in Ewope. $6R af:
hapy/www. forumitesss. com wp-content uploads 201502 HLS-EU-Q-tools-and- inwoduction-2.pdf
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‘Kode-number- 1

Background-questions-j|

»1.-Sex:1
- = Male- q
= -+ Female- q

= = Don't-define:-my-gender-as-male-or-female- q
~2.-What+year-are-you-born:- -1
~3.-How'many-residents-live-now-at-your-home-beside-you?- q

~4.-If-otherthan-you-are-residents-at-your-home, then-who?-Mark-all-that-apply:9

- Spouse «

- = Parents- «

= = Siblings- «

-+ = Children-/-grandchildren- «

> =+ Others- 8|
»5,-What-is-your-education-level 79

Elementary-school,-Compulsory-education-or-equivalent- «

= Graduation-Highschool-/Industrial-or-Vocational-Studies-/-Comprehensive-school- «
= Completed-university-degree- |
~6.-How'many-years-have-you-inished-in-school?- q

«7.Ilivesinthe-community-of-9
Husavik-or-other-community-nearby-Huasavik- 1
Saudarkrékur-or-other-community-in-Skagafjordur- 1
Akureyri-or-community-nearby- 1
Ilive-in-another-community-in-Northern-part-of-lceland-_____ 1]

I-do-not-live-in-the-Northern-part-of-lceland: 1

8.-How-is-your-employment-participation-at-this-point?-Mark-what-is-appropriate.

= lam-working-fulltime<job-___ 9

= l-am-working-parttime-job-____

= l-am-unemployed- 1

=+ l-am-on-disability-benefit q

<+ l-am-retiree- 1

= Other- 1
~9,-Are-you-diagnosed-with-diabetes-by-a-doctor? -+ No-___ ---¥Yes-_ ----No-not-know -9
10.-HBAlcvalue- -mmol/mol-(result-of-the-mesurement-today)1|
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Appendix 4

Reflection sheets (Icelandic).
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UL\‘ a Akureyri Ref.nr.:

Afram lifid med forstigseinkenni sykursyki

-timi il endurspeglunar

Yfirlits og endurspeglunarbléd (LEIDSOGN UM SIALFSAKVORDUN)

FYRIR EFTIRFYLGNI SKJOLSTADINGA | HEILSUG/ASLU
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Ref.nr.:

Speglunarbl5d

Blad
afhent

Blad
sent

Blad
ratt

Skipulagt
samtal
(dagsetning)

SAMTAL 1.

Samvinnuferli um pitt lif niina

1.a Tilbod um samvinnu

1.b Hvad finnst pér sem stendur krefjandi,
erfitt eda veldur pér dhyggjum af heilsu
pinni/adstadum nina?

1.c Oklaradar setningar, um gildi, reynslu og
parfir

1.d Myndir/samliking

SAMTAL 2.
A0 breyta aherslum

2.a Svo mikil hefur heilsufar pitt fylllt lif pitt

2.b Aform um ad breytingar 4
lifshattum/venjum

SAMTAL 3.

Vinna vio breytingar /Lifsstilsbreytingar

3.a Birtingamynd vanda/askorana

3.b Pin markmid og fyriraetlanir /aform

3.c binar hugsanir og tilfinningar

3.d Pinar adgerdir

3.e Ny stefna og langtima azetlun

[ %]
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Ref.nr

Vinnublad speglunar fyrir samtal 1.

1a. Tilbod um samvinnu

1b. Hvad finnst pér sem stendur krefjandi, erfitt eda veldur pér ahyggjum af
heilsu pinni/astandi nina?

1c. Oklaradar setningar um gildi, reynslu og parfir

1d. Mynd, myndliking

1a. Tilbo8 um samvinnu
Hvad viljum vid vinna saman med?

*  Vid veljum eitthvad sem pu upplifir krefjandi og erfitt i pinu daglega lifi

Hvada hlutverk hefur hvert okkar?

* Badi pin og min pekking og reynsla er mikilvaeg og naudsynleg
*  Vid purfum ba=di ad taka patt og verja timanum vel i pad sem okkur pykir mikilvaegt
* Hluta af timanum vinnum vid i sitthvoru lagi og hluta af timanum saman.

Hvernig & samvinnan ad vera?

* bad er alltilagi og getur verid jakvaett, ad vid sjdum dlika hluti
* bad er naudsynlegt ad vid pekkjum skodanir hvors annars

* bad erilagiad tilfinningar geti reynst erfidar

* bad erilagi ad syna tilfinningar

Hver er kosturinn vid speglunarblédin og til hvers a ad nota pau?

*  bu getur lesid vinnubladin i ré og naedi til ad hugsa um og skilja adstadur pinar betur

*  Vid betum notad pau til ad fa yfirsyn yfir pad sem er miklvaegt i pinum adstsedum

* Blodin geta gert had |éttara ad tala um pad sem annars getur verid erfitt ad tala um

* Blodin geta hjalpad pér vid ad taka dkvardanir sem eru réttar fyrir pig

*  Eftir ad pd hefur notad speglunarvinnubl&din, geta pau &fram hjalpad pér ad halda fast i pad sem
er mikilvaagt fyrir pig

w
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Ref.nr.:

1b. Hvad finnst pér nu vera krefjandi, erfitt eda veldur pér ahyggjum af heilsu
pinni /astandi nina?

Skrifadu nokkur lykilord:
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1c. Oklaradar setningar — um gildi, reynslu og parfir

beir sem pekkja minn lifnadarhatt, finnst ég...

bad sem ég er bestur i pegar kemur ad minni heilsu/astandi er ...

bad sem er verst vid ad hafa pad svona er .......

bad sem ég er versturi, er ....

Heilsufar/adstazdur minar hefur hindrad migi ég....

bad feaer ekki ad hindra mig i ad...

Eftir eitt ar vil ég ....

Eg eetti ekki ad kenna heilsufari/ adsteedum minum um...

begar ég a ad fara til leknis/heilsugaesluna, pd hugsa ég....

Eg vil gjarnan laera meira um ....

Eitthvad sem getur valdid vandamalum heima, er ...

Mér finnst minir samstarfsfélagar og vinir ...

Eitthvad sem ég reyni ad beyta hja sjalfum mér, er ...

Vani sem ég a erfitt med ad haetta med, er ...

Eg 4 erfitt med ad standast prysting fra....

w
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Ref.nr.:




Eg fee gédan studning fra ....

Eg fae of litinn studning fré ....

Hamingjusamasti dagur lifs mins var pegar ....

Sorglegasti dagur lifs mins var pegar ....

bad sem ég oska meér allra mest, er ...

Ref.nr.:

begar ég verd gamall, vil ég gjarnan geta litid til baka og séd ad ég hef .....
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1d. Mynd, samliking eda deemigerd leid ad tja pad sem pér finnst um heilsufar

pitt

(Skrifadu og/eda teiknadu)
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Ref.nr.:

Speglunarbléd fyrir samtal 2.

Samvinnuverkefni um framfarir i lifinu med heilsufar pitt

2a. Svo mikid hefur heilsufar pitt fyllt Iif pitt
2b. Aeetlanir um breytingar & lifshattum/venjum

165




Ref.nr.:

2a. Rymi sem heilsufar pitt hefur i lifi pinu

Svona mikid hefur heilsufarid fyllt lifid fram ad pessu Svo mikid a pad ad fylla lifid
(fylitu upp i reitinn pad sem ¢ vid i dog) (fylltu upp I reitinn sem pu
oskadir pess ad eigi vid i dag)

i hverju liggur munurinn?
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Ref.nr.:

2b. Aeetlanir um breytingar a lifshattum/venjum

Mikid af pvi sem radlagt er um Iif med heilsufar mitt getur verid erfitt ad adlaga daglegu lifi.
Settu kross i vinstri dalk vid paer setningar sem pér finnst eiga vid pitt daglega Iif.
Merktu vid med kross i dalka til haegri ef pad er eitthvad sem pa vilt breyta eda halda dfram med.

Eftirfarandi
einkennir
daglegt lif
mitt

(settu kross)

Eg vil breyta pessu: (settu kross)

Afyrsta | Afyrsta Eftir
manud- halfa fyrsta
inum arinu halfa arid

Eg dz=tla ekki
ad breyta
pessu

(settu kross)

Eg borda of mikid

Eg borda of lifid

Mig vantar pekkingu & pvi hvad
mat er hentugt fyrir mig ad
borda

Eg hreyfi mig ekki reglulega

Eg hreyfi mig ekki naegilega til
ad pulsinn minn verdi hradari

Eg hreyfi mig of litid
dagsdaglega

Eg veit ekki hvernig ég 4 ad taka
inn/nota lyfin min

Eg sleppi af og til ad taka lyf sem
avisad er fyrir mig

Eg veit ekki nég um heilsufar
mitt og mégulega fylgikvilla

Eg er of pung/ur

Eg er of létt/ur

Eg reyki

Eg 4 i vandraedum med neyslu
afengis / vimuefna

Annad:
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Ref.nr.:

Speglunarblad fyrir Samtal 3.

Samvinnuverkefni um framfarir i lifinu med heilsufar pitt

Vinna vid breytingar

3a_ Birtingarmynd a vanda/askorunum
3b. bin markmid og fyrirastlanir/aform
3c. bPinar hugsanir og tilfinningar

3d. bPinar adgerdir

3e. Ny stefna og langtima aastlun

3a. Vandamal eda dskoranir sem pui sérd i lifi pinu med heilsufar pitt
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Ref.nr.:

Listi yfir bad sem er krefjandiferfitt. Hikrunarfraedingur fyllir inn a eftir sjaklingi. Ma gjarnan vera

mismunandi.

Listinn minn: bd hefur fyllt hann Gt heima

Listi hjukrunarfraedings: Fyllist Gt i samtali 3

~

o

/

Oskir um bevtingar: betta fyllum vid Gt saman i samtali 3.

Sameiginleg skyring

okkar d einhverju sem

o

getur gagnast eda breytt
getu pinni til ad stjdrna

lifshattum pinum

Motud & pann hatt sem

pa ert sammala og sem

vid teljum ba=di

fullnzegjandi

12
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Ref.nr.:

3.b bin markmid og fyrirsetlanir/aform

Hvad er mikilvaegt fyrir pig? Hverju éskar pbu ad na fram?

Hvad graedir pu & ad askorunin leysist? Hverju getur pu tapad?
Til skamms tima Til skamms tima
Til langstima Til langstima

Hefur pu tekid akvordun um ad takast 4 vid askorunina eda leysa vandamalid i heild sinni eda
ad hluta til?

Ef ad hluta til — hvada hluta?

13
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Ref.nr.:

3c. bPinar hugsanir og tilfinningar

Hverju telur bt ad askorunin eda vandamalid tengist?

Hvad gerir petta verra? Hvad gerir petta betra?

Hvad hindrar pig i ? hverju nzerd pu fram med pvi?

Hvad hefur pad mikil dhrif & pig?

14
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Ref.nr.:

3.d binar adgerdir

Hverju hefur pu hingad til nad i sambandi vid ad rada vid askoranirnar eda ad leysa
vandamalid?

begar?

Hversu oft?

Hvad hefur pu gert 4n drangurs?

Hver hefur hjalpad pér? Fra hverjum hefur bt saknad ad fa hjalp fra?

Hvern hefur pu bedid um hjalp? Fra hverjum hefdir pi gjarnan att ad bidja um
hjalp fra?

15
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Ref.nr.:

3.e Ny stefna og langtima daetlun

Hverju hefur bt nédd hingad til?

Ertu med markmid vardandi heilsufar pitt sem hasgt er ad na og ef svo er, finnst bér pad

mikilveegt og pydingarmikid fyrir pig?

Athugasemdir vid eigin markmid

Hvad parf til ad halda ferlinu i gangi?

Hver getur hjalpad til i &framhaldandi ferli?
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3.e Ny stefna og langtima &eetlun

Hverju hefur bt nédd hingad til?

Ertu med markmid vardandi heilsufar pitt sem hasgt er ad na og ef svo er, finnst bér pad

mikilveegt og pydingarmikid fyrir pig?

Athugasemdir vid eigin markmid

Hvad parf til ad halda ferlinu { gangi?

Hver getur hjalpad til i aframhaldandi ferli?
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