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ABSTRACT

Accumulating evidencesuggests that Positive Affect (PA) is beneficial in determining
healthout c o me s . Def i ne dalevsl of pléasueable emgagementwath
the envionment, such as happiness, joy and excitem®#® has been associated with
social and physiological factors as well as hepltdictices. The work undertaken in this
thesis aimed to investigate the relatibip between PA and heaitlutcomes in people
living with and without diabetes mellitus, independent of negative gifex}.

Study onenvestigated the relationship between PA and cardiovascular (CV) reactivity and
recovery in response to acute mentaésg It was unknown whether interventions to
increase PA could improve reactivity to and recovery from acute mental stress and
therefore thisstudy sought to investigate if an intervention designed to increase PA could
have a beneficial impact. This wassingle blind randomised control study in design and
recruited healthy individual@\N = 48)who attended two psychahysiological sessions one
week apart (before and after the intervention or comtriiten exercise).The intervention
maintained PA levels whereastime control groupPA significantly decreased. There was

no overall interaction between stress tasks, PA intervention and visibod pressure or
heart rateeactivity or recovery.

Study twoinvestigaté the link between PA and HbAlc, seHrepractices anddiabetes
quality of life independently oNA and othercovariates This was a questionnat@ased,
crosssectional study. It was completed by people living in the South East of England who
were diagosed with diabete@N = 147) Measures included demographics, mood, coping
style as well agdiabetesspecific variablesindividualswith higher PA scores were twice

as likely to follow a healthy ¢iag planindependent of other known correlatdsis was

not independent of NA. Individus who followed a healthy diet or avoided high fat foods
had lower HbAlc levels. No direct link was found between PA and HbAlc, however
following a healthy diet acted as a moderator in telationship. PA predicted dialest
quality of life satisfactionndependent of other known correlates

Study threeinvestigated the impact of a PA intervention in people with dial{&te40).
Although, PAinterventions have been investigatedironic conditionsit was unknown
whethera PA interventiorcouldimprove the management of diabetdor these reasons

the aim of this study was to investigate a iaterventionandits effects on HbAlc, self

care practices anddiabetes quality of life. This was a randomised contrdaugy which
recruited individuals with diabetes, who were followed over a six mpatiod (baseline,
1week, 1, 3 and 6 months)leasuresncluded demographjenood and diabetespecific
variables The PA intervention did not increase PA ahdrefore thesamgde wasanalysed

as one sampléN=40). Bivariate analysis showed relationships between PAjaality of

life at baseline, 3 montkend 6 months, howevdPA only predicteddiabetesyuality of life
satisfaction at 6 months after controlling for NA andsddme dabetesquality of life
satisfaction

In conclusion, this thesis demonstrates that PA may have a beneficial impact on some
healthoutcomes, however interventions designed to increase PA had minimal efficacy.
The randomised control studies that &zenplemented above were amongst the first to use
an intervention designed to increase PA and investigate the impact on health outcome:
such as HbAlc, selfare practices, quality of life and CV reactivity and recovery.
Although no effects of the PA int&ntion on health outcomes were found, the relatively
high levels of PA seen in volunteers participating in these studies may have influenced the
results
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Chapter One: Introduction

There is growing evidence linking positive psychological experiences, like subjective
well-being to health outcomé¥. Subjective welbeing can be viewed as a collective
term for factors such as optimism, PA, life satisfaction and happihesand goes
beyond the scope of this review to cover all of the components of subjectivieeive]l

in relation to health. For this reason, the intention is to concentrate on PA as a predictor
of health outcomesThe introduction alsdocuses ordiabetes mellitus (DM), a chronic
condition that affects millions of people worldwid® Much of the psychosocial
literature in relation to DM has investigated negative affectivestylich as depression
58 and stres§”. In comparisonhoweverlittle attention hadeen placedn positive
affective styles despite their emergence as mapod predictorsof morbidity and
survivalin other chronic conditioré #*?. The main objective of this introduction is to
explain the rationaléor investigating the role of PAs a predictor of heakbutcomes

in people living with DM.

1.1 Positive Affect

Positiveaf f e c t ( PA) can be defined as dfeeld]
engagement with the environment, such as happiness, joy, excitement, enthusiasm and
c o nt e ntYnihe affectcaneitherbelong term stable and dispositidnlike (trait

PA), orrepresent more sheterm bouts of positive emotiostéate PA!3.

There is already a large evidence base for the link betweenveeg#igct (NA) and ill
health!’3, and debate exists over the extent to which PA is iedeent from negative
affect™™. If they arebipolar opposites of the same s¢ahen the benefits of PA may
simply reflect absence of NA. It seems tlia¢ literature ofmeasurement is key in
determining whether or not the affect has been measured on one or twoétales
Additionally, there is a growing body of research to show that PA can predict health

outcomes even when NA is controlled r



Trait affect poth PA and NA) isusuallymeasuredising seHreport where a respondent
states how they generallgel or by aggregating multiple measures of state affé¢e.

PA is typically measured through questionnainebere individuals are required to
respond positively or negatively to a range of statements. Such measiuele the
Positive ad Negative Affect ScalE”, theGlobal Mood Scalé*® andthe PA subscale
of the Centerfor Epidemiologic Studies Depression Scale Other techniques include
EcologicalMomentary Assessmehf where individuals are required to state how they
feel at tmes specified by the researcher. via devices such as personal digital
assistants'¥, and Positive Emotional Style (PESyhere participants are only asked

how they feel once a day over a period of time as opposed to several timé&’a day

It is thought that trait PAnd more longerm state PA i.e longer than one wgskmore
associated with heakbutcomessuch as the progression of chronic diseases or mortality
due to the fact @t emotions need to last long enough in order to influence behaviours
or physiological responsé&s?!. The emergingiterature linking PA with health is still
relatively small compared to the vast literature on negative affect (INA)Although

NA is an important predictor of health, it is becoming more appdhettPA has an
indepemlent role in determining health outcome#f goes beyond the scope of this
thesis to provide a review dfie influence of NA and healtlior a review please see
Mayne (1993}

1.1.1Positive Affect and Health Outcomes

PA has been associated with longeVf;, reduced risk for cardiovascular disea$@s
lower blood pressuré?, lower cortisollevels'?® andreducedmortality®®. In addition
it has beerlinked to better selfeporedhealth as well as improved functional stdflis
This section will focus on studies that have investigated Prelation to mortality,

survival andmobility in people with and without chronic conditions.



PA and Mortality

There is growing evidence to suggest that people who are psychologically more positive
live longer. For instance, ngitudinal study of 180 Gatholic nunsfound that the
emotional content of indii dual s6 di aries predicted | o
who had written more positive emotional contemtheir twentiesvere more likely to

have lived on average 10 years longenthe nuns who expresséide least positive
emotionsi??. This type of correlational study cannot prove cause and effect and failed

to assess the impact of other important correlates of longevity. However, other more
comprehensive studies have replicated this finding while taking into @icpoedictors

such as age, negative affect and baseline health.

In a similarly designed longitudinal study, Xu and Roberts investigated the link between
subjective welbeing (including PA, NA and life satisfaction) almhgevityin a sample

of 6856 helihy individualsover a period of 28 yeafé". The findings showd that

overall subjective welbeing wasrelated to a reduction in all cause mortality
independent of age, gender, education and baseline physical meddowesver, the

effect of PA was not significant after NA haddn accounted for, suggesting that NA

plays a more important role in predicting mortality than PA. An alternative explanation

is that PA and NA were not measured independently in this study and that they were
measuring the same construct but just in rexefor instance, the items used to
measure affect were bipolar (i.e. O6bored
opposed to independent items for each sc.
PA and oOnot ner vouussdd tfoordeNA remeh yanetV
highlights the importance of measuring PA and NA using a questionnaire that reflects

the dimensions independently.

Addressing this issueSteptoe and Wardle investigat&h and NA in relation to
longevity in 3853 men andwomen aged between 52 and 79 ye&®% using more
independent measures. ata on mortality wa obtained from a data registry and
individuals were followed over an averagefive years. The study found that people
higher in PA were35% atlower risk of mortality after controlling for demographic
factors, NA, health lehaviours and health indicators, thus suggesting that PA can

independently predict mortality when othekrfactors are taken into account.



It appears, however that the link between PA and mortality is less clear when current
health status is controlled for. For instankeitji et al investigated the link between
positive affect and survival in 4411 seniodividuals aged 61 or oldéf”. Mortality

was assessed using electronic records and the average number of years that individuals
were followed was 7.19 year&lsing theCESD scale to measure PA and NAfound

that individuals higher in PA were 7% at lower risk of mortality independent of gender,
age, NA, socioeconomistatusand lifestyle factors. Howevethis association did not
remain after the addition of health status which included factorsasidmsability and
prevalent diseases such as heart failure, stroke and cdhseems that PA may offer

some increase in longevity in healthy populations but that the link with mortality is less

clear in patient populations.

The majority of studies skng an independent link between PA and mortality have
recruited healthy patients at baseliffe?” *?, however esearch conducted with pexti
populations has been more mixdéor instanceyYan den Broelet alwere interested in
whether PA and NA predicted mortality in patients that have an impdaie
cardioverter defibrillator (ICDY*?. Among the 591ridividualsthatwere followed over

a median period of 3.2ewars, it wasiegative but not positive mopads measured by the
Global Mood Scale(GMS), that was stastically related to mortality rate, after
controllingfor demographic and clinical variables.

In contrast, Moskitwitz et dbund that PAprediced mortality in patients with diabetes
28 Among the 71%atients who were followed over 10 years, individuals that were
higher in PA were 13% times less likely to be at lower risk of mortalityis result was

not independent of NA, however, when analysing individual items of the[LP3,
enjoyed life was a significant predictor of mortality independent of NA another
study, Moskowitz et al found that PA also predicted mortality in patieitis AIDS 29,

Four hundred and seven men who wer¥ Hositive were followed oveB years. The
studyreported that men higher in PA as measured by the [@#ff8ession Scale were
12% at lower risk of AIDS mortality at 12 months independent of illness progression
markers and subscales of the GB&pression (NA, somatic and interpersonal).
Thereafter at 24 months the effects were manglly significant (p< 1) and at 36 no

effect was found in PA and AID mortality.



The finding that PA is linked to longevity has been replicated in both healthy and
patient populations; however the associati@eems to be stroegt in healthy
populations. Chida and Steptoe conducted a systematic review to investigate the
associations between positive psychological Wwelhg and mortality on studies
published between 1969 and 2007 in both healthy (35 studies) and diseasedgmspulat
(35 studies) ®%. Higher positve psychological welbeing (ncluding PA, life
satisfaction and optimism) was associated with lower mortaliBi.4% of the studies
independent of negative affectivatds in the healthy populati@tudies. In contrast,

only 31.4%of the studieswith diseased populationdemonstratecsuch a link. In
addition they found that the link was stronger in older populations and where the
follow-up was shorter. The authors consider the role of behavioural correlates such as
smoking, diet and medication takitigat might mediate the link but also demonstrate
that positive welbeing has an independent effect whilst controlling for such factors.
This suggests that PA may influence health through the uptake of health protective
behaviours as well as through othdirect physiological pathways such as reduced

cardiovascular response to stress.

Age has been shown to be a moderator of thar@#ality relationship. For instance,

Kritji et al reporta significant inteaction between age and PA which indicatkdt
people who were less than 70 years old were 8% at lower risk of mortality and this was
independent of gender, age, NA, socioeconomic status and liféstytes and health
status. No such benefit was founfbr people over 70.In contrast,Chida and Stgtoe

found astrongerassociatiorbetween welbeing and lower mortality in healthy people
over 60than in the general healthy populatidh. They point out that this finding may

be due to there being higher mortality rates in the older group and thus a statistically
stronger associationf age does moderate the fdortality relationship, ti might
suggest that there is a threshold in relation to survival whene, ol der i ndi vi d
status mightmpede on psychological wdlleing and the protective effeadsPA are no

longer signifcant

Generally PA has predicted lower mortality and greater survival, and the effects have
shown to be stronger in the healthy population. This highlights the importance to

investigate interventions that are designed to increasE’PAIn addition, ndividuals



diagnosed with oatincreased risk oflevelopingserious diseases often have loweéy
compared to individualeho are healthy?. Future studies should investigate the role

of PA in people with existing chronic condiis.

PA and Morbidity
Studies haveeportedassociations between PA and more favourable health outcomes in
people with existing medical conditions. These studies have entalleer self

reported outcomé& ¥ or objective outcomée€?>® which will now be discussed.

There is evidence to suggest that individuals wdre higher in PA and have
experienced a pain related illness report fewer pain symptoms. For instisheset al
recruited 1084 Mexican Americangith arthritis who wereover 65years of agé>®.
Individuals with hgher PA were 54%ess likely to seHreport a disability 2 years later,
independent of baseline soalemographic variables, medical conditions and negative

affect

Similarly, Bergeset al investigatedPA in relation toselfrepored pain ratings in917

adults aged over 50 yeamio have had a strokB. Pain ratings were categorised into
high, medium and low and the study found that individuals higher in PA 1détdess

likely to be categorised into high pain rating group rafteee months independent of
baseline discharge pain ratindg$4, demographic and clinical factors. Negative affect
was not associated with pain ratings at 3 months fellpwl his study again was based

on selfreport data and therefore the relationshgtween PA and seteported health

might be expected as more positive people may be more inclined to report that they feel
better. The selfeported data is problematic as it is possible that people who are more

positive simply report fewer symptorii$ 2.

PA has also been siWa to predict incence ofstroke while controlling forage,
education, marital status, BMI, smoking status, history of heart attack and DM and NA
(39 Ostir et alinvestigated the incidence of stroke2ii78individuals that were over 65
years of agé®”. The ircidence of stroke was capturéttough followup interviews
over six years. Individuals higher in PA at baselvada lower incidence of strok& he

association wast®nger in men than women, such that for every unit increag&in



there was a decreased incidence of stroke of 44% for men and only 18% for.women
NA as measured by the CEBNA subscale was not linked tocidence ofstroke.The
results of this study arbased on a relatively large sample followed up over 6 years and
are thus relatively reliable however; the incidence of stroke was still based on a self
report. Whilst it is unlikely that someone would lie about having had a stroke,

alternative methods # use objective outcome measures might be more convincing.

Using objective outcome measurEsedmaret alfound that among 43@lderly patients

over the age §5higher PAwas related to bettaecoveryafter hip fracture over two
years®3, In particular improvements were found in speed afkimg and performing

one chairstandas measured by the number of seconds takeisedrom and siback

down into a chaicompared to people who exhibited depressymptomsThe results

of this study are based on performance and importantly measured objectively as

opposed to subjective reporting.

Additionally, Bhattacharyyaet alhave shown that PA can predict heart rate variability

in patients whoare suspecteaf coronary heart disea$®). The Day Reconstruction
Method (DRM) was used to measu?@ such that participants are instructed to recall
their experiences during the monitoring period and then in addition toepelft how

they felt during each episoddhis study found thaamong the 8®atientsrecruited for

this study, higher PA wasfound to be associated with more controlled heart rate
variability independent of age, gender, medication and coronary artery disease status.
When depression scores were added in as a covariate (as measured by the Beck
Depression Inventory) the effect of PAmained significant. This study showed the
effects of PAwere independent of depression and not NA and therefore the findings
cannot confirm if PA was independent of NA in predicting heart rate variability.

There is evidence to suggest that people wiehagh in PA are less likely to contract

the common cold®* 3. For instance, Cohen et al recruited volunteers (n = 334) aged
between 18 and 54, measured their emotional style and exposetbtlaewirus. They

were quarantined for five days where the signs and symptoms of the illness were
monitored. During post exposure (over five days), individuals were asked if they had a

cold to rate how they felt on a scale of . Furthermore, daily musuproduction as



well as nasal mucociliary clearance was aggregated over five days by collecting tissues
in a sealed bag and weighing them and through dye administered through the anterior
nose®™. Positive emotional style was linked to lower incidence of illness ratings
independent of antibody level, demographics, bodysnradex, season and virus type.

In an additional studyCohen et al** found that individuals high in positive emotional

style were 2.34 times more like to not to develop the common2&®Id

Many studies suggest thBA is linked to longevity, mortality and morbidity. However,

as no studies have shown caubaks, the relationship between PAnd outcome
measures might be influenced by other factors. It is possible that PA may be associated
with healthier lifestyles and behaviours such that people higher in PA are more likely to
exercise and have better social suppadtitionally PA might ifluence health through

more direct physiological pathwayd-or these reasons, it is important like the studies
above to control for baseline measures as well as measure risk factors that may

influence the relationship.

PA and Biological Factors

Many dudies investigatinghe relationship between P#nd biological factors such as
cortisol, inflammatory markerand cardiovascular reactivity/recoverflave recruited
individualsthrough the Whitehall Il Stud¥*2>39. The Whitehall lllongitudinalstudy
was sewp in 1985"%  The sample cohort consisted of 10, 308 Lorbased civil
servants aged between 35 and 55 years of*dgeThe initial aim of this study was to
investigate the socioeconomic dient in health and disease ands further broadened
to investigate demographic, psychosocial and biological risk faatbrhealth and
disease over severgkars!?* 2> 3949 At present the Whitehall Btudy is in is 11"

phase of data collection.

Psychephysiological stress testirig atechnique that has been used to investigate the
association between PA and biological under controlled condiffondndividuals are
subjectedto behavioural tasks that elicit a stress response which is then used to
invesigate reactivity and recoveryStudies that have recruited individuals from the

Whitehall Il cohortwill now be discussed in relation to PA



Steptoeet al investigated the tationship between PA and (i) cortisol, (ii) blood
pressure (BP) and (iii) heart rdfd in 227 men and women ex oneworking day and
evening This relationship was also tested among 228 men and women in another study
by Steptoe and colleagues in response to acute mental'&re®oth of these studies
found that PA as measured by EMAwvas invesely associated with cortisol over the
working and non working day after adjusting for age, grade of employment, smoking
status, BMI and general heaftreasure&* 2. PA was notinked to cortisol awakening
response (CAR) dBP, however, higher PA was associated with lower heart rate in men

but notin women 24,

Steptoe and Wardle +&xaminedthe databetween PA and the biological factat 3
years!?® and the association between positive affect and (i) corisdl(ii) heart rate
remained suggesting that trait positive affect is relativelglde and is associated with
more favourable heakbutcomes.The results showethat higher levels of positive
affect were associated with lower systolic blood pressure.

Cortisol levels can be affected by mood state and for this reason Sepiale
investigated if the relationship between PA and cortisol was independent of depressed
mood®. In addition chronic inflammation markers wexlso investigated (€eactive
protein and interleuki). As found in the previous stué}?, PA was not associated

with CAR, however among the 480nen and women aged between 35 &hdower
cortisol levels over the working dawere linked to higher PA and still remained
significant after the addition of depression scores (as measured by thB)CisSa

covariate.

Studies recruiting from different populations have also found associations between PA
and health related neuroendoeriand cardiovascular outcomes-or instanceBostock

et al measured PA using PES in relation to corti$eVels and cardiovascular
reactivity/recovery in response to mental stress and fthatdPES was associated with
better diastolic blood pressur@oststress recovery and lower cortisol post task
independent of age, BMI and N&?. Measurements weraken at various timpoints;

BP and heart rate were taken continuously throughout the experimental procedure from
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which averages were obtained. Cortisol samples were obtained at baselistashkpost

and recovery. No associations were found between ladarand PES.

Steptoe et alalso investigated PA by measuring it using EMA and the PANAS
questionnairé*® in relationto (i) cortisol (ii) blood pressure and (iii) heart rate
response to acute mentalests and found thaEMA scoreswere more strongly
associated with biological fears compared to PANAS scor&shis study differed from

the othersas data was collected over two tip@ints and the scores were averaged.
Although, this is better than collecting data at one sitighe-point it still does not
determine causality. A method in which this could have been addressed was to have
investigated a PA intervention whereby, during the intervening period, participants
could have been instructed to complete a PA interventidris Would have enabled the
study to investigate the effect of PA on physiological responses using an experimental
design. No studies have investigated PA interventions in relation to PA and biological
measures in response to stress and therefore tmsargea that needs further attention.

Although previousstudiesdo suggest that there is a link between PA and biological
stressfactors, these studies failed to incorporateosstresscontrol group so although
CV reactivity was significantly different fro baseline reading#,is not possible to say
with certaintythatit wasthe stress manipulatiaihat elicited a stress responaad not

some other confounding factor that resulted in higher reactivity

Dowd et alhave used a nstress control group armbmpareda speech taskstressful
condition) to silent readingcontrol). Herethe stress manipulation did elicit a stress
responsé*”). The sample population consistedssf women who were between 17 and

35 years of age. To measuRA and NA participants were asked to complete the
PANASusing the ti me bdforeaantk afteii the expetimenmad tasks.
Participants were either asked to complete a speech task (stress group) or read a
magazine silently (no stress group). During these ta$isd pressure was measured at

1, 2.5 ad 4 minutes and post stress recovery was measured 5 minutes after the
experimental task at 1, 2.5 and 4 minutes. Results showed a reductionaimdPsh
increase in NAafter thecompletion of theexperimentatask. There waa significant

interaction beveenaffectand stresgroup,suchthatthere was a reduction in PA scores
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and an increase in NA for individuals in teEess group but not fandividuals inthe

no stress group.Importantly the interaction between stress and time showed that the
effects of stress on NA was much stronger accounting for 32.2 % compared to the effect
on PA where the accounted variance was only 7.29&spite the reduction in PA
scores, the study showed that higher levels of PA at baseline predicted greater systolic
BP reativity to stress but also greater systolic recovery from stress. The mean baseline
PA score for this study was 2.79 which is higher than the study conducted by Steptoe
and colleagues (PA score = 2.8%). Individuals with highe PA scores might have

seen the stress task as a challenge as opposed to a threat which might explain the
heightened reactivity. In relation to NA, the interaction between NA and stress group
on systolic blood pressure reactivity showed that higher InasBlA scores predicted

less diastolic BP reactivity for the control group but not the stress group. In terms of
diastolic blood pressure, there was an interaction between PA and stress group such that
individuals showed a reduction in diastolic blood ptee reactivity and recovery in the

no stress group but not for the stress grolipis studyprovides evidence that stress
affects PA and NA differently and that it is important to investigate these dimensions
independently.

All of the studies that suggt there is link between PA and @easure&® 244859 gre

all limited in that they are all crosectional in design and therefore cannot provide
evidence of causality. At present there are no studies that have experimentally
investigated the link between PA and CV measures in response to interventions to

improve reactivity and recovery to stress.

PA and Health Practices

Health practices are importanbehavioursthat can prevent, treat and manage chronic
illnesses.They includebehavious such aattention tadiet, exercise, taking medication,

sleep patterns, alcohol intake and smoking status. PA has been associated with better
healthpractices such as improvesleep!®?, diet® and physical exercisé?. Health
practices are important factois managing chronic conditions and this is especially true

for people living withDiabetes Mellitis (DM) which will be discussed in section 1.2.2.
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While very little research has specifically investigated the association between PA and
self-care practices in people with DM, the following section will review the research

which has investigated PA in ation to healtlpractices more generally.

There is evidence to suggest that people who are high in PA are more likely-to self
report that they engage in physical activity>?, for instanceKelseyet alinvestigated

the impact of a health promotion programme for flokar women(n = 1093)who
worked inone of fiverural areasn the soutkeastern United States of Amexiand
found that higher PA(as measured by the PANA$)redicted physical exercise
independent of body mass index (BMI), age and educé&tfon However the results

were based on seléported data and therefore might be subjected to response. biases
(53

Similarly, Garcia et al investigatellA in relation to exercise but focused more on the
effect of high compared tolow activation of PA on exercise frequency. The
relationship was investigated in four different study populatishgly 1 recruited 635
adults, study 2 recruited 311 adolescents, study 3 recruited 135 adolescents and study 4
recruited 150 adults. Studies-3 found that PA (as measured by the PANAS) was
linked to increased frequency in physical activity independéage and gender. BMI

was included as an additional covariate in study 2; however the association between PA
and physical activity still remained. Study 4 did not find an association between
exercise frequency and PA; however this might be becaustutheused an instrument

that reflected low activation levels on opposed to high activation levEtés might
suggest that high activated emotions (as found in the PANAS) are more strongly linked
to exercise than low activation. The results from all udiss were based on self
reported data and therefore it is possible that individuals might have reported lower
weight and height. Furthermore, as this study was @essmal in design, itannotbe
concludel whether PA is directly linked tphysical exercise, or whether people who

exercise more frequently report that they are happier.

There is evidence to suggest that PA is associated with better'¥leefThis was
supported in the four studies conducted by Garcia ethare they foundPA was

negativey associated with sleep problems.
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In a similar studySteptoeet al® also found that among36 individualswho were
aged between 58 and 72 yedPé\ (as measured by EMAyas associated with good
sleep independent of age, gender, houddhincome, work status and sedted health.

Sleep as well all other measures used were based aepelted data. .

In Cohenetabs studies | i nki ngP patipants highim ®ESc o mm
were found to repotbetter sleep quality and efficienagport highedietary zinclevels

and report to do morexercise

Interestingly all of these studies used different methods to measure PA and all found
favourable associations in relation to exercise and sleep. However, these studies were
limited to (i)the outcomes being based s®if reported data and (ie studies being all
crosssectional in design therefore it might be possible that people who have better sleep
are more likely to report that they feel better. To address the issue -oésmifing

data, studies could incorporate a mixture of-sgpiating questionnaires as well as
objective measures. For instantestead of people reporting the frequency of exercise,
individuals could be given a pedometer that captures the anodwsteps a person
actually carries out. The second issue regardingatdy could be addressed by
investigating the link between PA and hegltlactices in response to interventions to

improve adherence.

In summary, there is supporting evidence that suggests there is a link between PA and
health outcomes. This has beeonceptualised into two models that have been
proposed by Pressman and Colenin using a theoretical framework, it might help to
design experimental studies and also address the issue ditgaukch has not been

addressed imanystudies.

1.2 Models of Positive Affect

There is accumulating research suggesting that PA does have a beneficial impact on
health outcomesPressman and Cohen have proposed two theoretical models linking
PA to the onset and progression of disédseThefidi r ect e {séeeFigure mo d «

1.1), suggests that PA influences the onsad @arogression of disease through health



practices, social factors as well as biological factors such asatittenomic nervous

system (ANS)nd hypothalamimituitaryi adrenal (HPA) axis activatiofl.

Positive Affect
Biological - Social Health
Factors Factors Practises

v

v

Immune and Cardiovascular System

\/

Onset and Progression of Diseases

Figure 1.1 Direct effect modeladapted from Pressman, S. D., & Cohen, S. (2005).
Does Positive Affect Influence Healtf, Direct afect model illustrating how positive
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affect can influence the onset and progression of diseases through behavioural,

biological and social factors.

The second modeF{gure 1.2 referredtoasthB st r es s

b u fsdiggests thay

mo (

PA influences theonset of diseases through the same mechanism as the direct effect

model; however it additionally acknowledges the effects of stress, social, psychological

and physical resourcéd. Stress stimalttes the HPA axis and continuous elevated

levels of stress can have a major impact on health.

Positive resources may buffer the adversity of stress and this is what the stress buffering
| ds u p &hbro&deramteuildithedcysvioiah & s

suggests that positive emat® can be broadened based on personal resources which

model describe¥. 1t bui

include social resources such as friendship, psychological resources such as resilience

and physical resources such as he&ith The modelsuggest that people who

experience more positive emotions have the ability to deal with stress as they are able to

use their personal resources and as a result are able to regulate @wdrerergotional
experiencé®®. Fredrickso® 6§ heor y

suggests

t hat

by

br oa
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can overtime build psychtmgical resources and inevitgbbromote physical and

emotional welbeing.

Stress

Social,
Psychological and
Physical
Resources

—  Positive Affect

l

Biological | Health

Factors Practises
—> Immune and Cardiovascular System

Onset and Progression of Diseases

Figure 1.2 Stress buffering modeladapted from Presman, S. D., & Cohen, S.
(2005).

Does Positive Affect Influence Health?. Stress buffering model illustrating how
positive affect could potentially buffer the impact of adverse stress on the onset and
progression of diseases

In summary, PA has been linked to teethealth through various mechanisms as
proposed by Pressman and Cohén The implications of these models can form the
basis of designing future studies that address the issue of caugatitymany studies
have lacked in. For example based on these mddealse studies could investigate the

links between PA and health in response to interventions.

1.3 Positive Affect Interventions

Interventions that promote positive experiences have the ability to encourage

individuals to learn how to increase their positive emotions, cognition and behaviour
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58 Interventions designed to increase PA are based on the philosophy of Positive
Psycholgy (PP). PP has been definedias he condi ti ons and pro
to the flourishing or optimal f ¢hchmioni
addition interventions from positive psychology are self administered, cost effective
and can be delivered with ease. This is advantageous as it helps individuals to treat
themselves by actively improving their mood without the need of psychological or

professioml assistancg®?.

There is evidence to suggest tipaisitive psychologynterventions are beneficial in
increasing wetbeing and alleviating depression in both depressed anddepressed

populationg® 5758,

For instanceSeligmanet al investigated interventions designed to increlaaepiness

57 and found two in paitular to have significant lonterm effects on happiness (see
methods section 2.5). Thisonline study recruited 577 individuals who were
predominantly white, two thirds of whom were aged between 35 and 54. Sewenty
percent (411) of the study population completed the stwdy a 6 month period and
were randomised to ord five intervention tasks or to a control tasBoth the Three

Good Things (TGT)andt he Si gnature Strengths (SS)
improvements in happiness and decreases in depnessiup to six months by the end

of the study The TGTintervention asked individuals to write threeodahings that
happened in their day and to provide a brief explanation about the good thing.
Individuals were instructed to complete the exercise every night for 7 days. The SS
intervention asked individuate complete an online questionnaire which then provided
feedback on their personal signature strengths. Individuals were then instructed to use
their top three strengths in a new wayhis study showed that the intervention had
relatively long term effds of increased happiness; however the population was slightly
biased in that the individuals who patrticipated were mildly depressed at the start of the
study.In addition the study did not measure any other health related factors.

The few PAinterventionsstudies thahaveinvestigatedhealth outcomes have led to
favourable outcomesFor instance, Charlson et al have investigated the effect of PA
interventions in chronic conditions over a series of stulli€s. The researchers

investigated behavioural interventions and their impact on people with coronary artery
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disease (n =246), asthma (n =246), amgpertension(n =262) *?. The study
investigated the eft#s of a PA intervention, which was a combination of PA and self
affirmation. Sel f athefactivemsetofi positive st@ements®r d e
memories about ones accomplishments or successes to build self confidenee. Self
affrmation enhance t he abil ity to overcome any ne

by drawing on previous experiencf®s of suq

The methodologies of the three studies were sinffif&f. Patients provided consent

and had baseline data collected and thereafter were randomised to either the control or
intervention group. Patients both groups received educational work books. In
addition, individuals in the PA intervention were taught how to induce positive affect
and self affirmation. There were three components to the PA intervention; a work book
which focused on the construct of PA and self affirmation, bimonthly telephone calls
and small gifs which were sent to participants every 2 months. Over the 12 months,

generic and more diseaspecific questionnaires were completed.

The first study investigated medication adherence in African Americans with
hypertensiod®”. Diseasespecific measures included adherence and this was measured
using the MoriskyMedication Adherence Questionnaires and pill monitors. In addition

to measuring adherence, the study recorded blood pressure which was obtained from
patient medical recordsver 12 months. The study found thadividuals inthe PA
intervention group Ith better medication adherence compared to patient education
alone. Despite thisowever the effect was not the same for blood presssueh that

the change in both systolic and diastolic blood pressure after 12 months was the same
for both groups. Thigs interesting as we would have expected a change in BP as there
was an increase in adherence to medication. Although it is appreciated that there are
other factors that might affect blood pressure, it must be noted that medication was self
reported andt might be that people who reported that they were taking medication
might not have been. It is also possible that people who received gifts felt obliged to
report that they have taken their medication. This highlights that in addition to self

reporting neasures, objective measures must also be included.
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The second and third study investigated physical activity in patients who had either
undergone percutaneous coronary intervention (P&Br had asthma over 12 months.
These studies measured physical activity using the Paffenbarger Index, and the scores
obtained were converted into energy expenditure inddories per week. The PCI
patients were asked to complete the ALIV
Angiopl astyo wor kbook. Patients in both
asked to report the number of steps completed in a dagr B2 months, the PCI study

found that patients in the PA int@ntion group weralmost twice as likely to increase

their energy expenditure compared to the control group. In contrast however, the study
in relation to asthma found that although thers wa increase in energy expenditure for

both groups, no differences were found between the grdopgsortantly, there was also

no decline in the severity of the asthma. Interestingly, the PCI patients in the PA
intervention group were 2.58 times moreelik to recover from elevated baseline
depressive symptoms, thus supporting that PA intervention do not only alleviate

depressive symptoms but can also have an impact on health outcomes.

These studies provide valuable insight to the efficacy of PA inteorenbn health
outcomes; however they were limited to the data being self repoiidtbugh the set
up of these studies does advance the current literature, in addition de@peetf
measures, biological measures might also want to be incorporatedeoratively
participants are asked to visit a surgery where they perform certain tasks where they can

be objectively measured.

PA interventions have shown to be beneficial in predicting health outcBiie$?,
whether it has been improvements in or in maintaining positive behaviours. However, it
must be apreciated that theseterventions are time and resource intenssuch as

giving gifts and telephone call Thereforeother methods need to also be explored. A
method that could address this issue is to use positive psychology exercises. These
exercses are cost effective and convenient to deliver, and most importantly have shown
to affect mood™®. Furthermore, these interventions might increase PA in populations
that have chronic illnesses and consequently have a beneficial effect on health

outcomss.
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Conclusion

The first half of this introduction has demonstrated that there is evidence to suggest that
PA is linked to health. However one chronic condition that has received little attention
is diabetes mellitus (DM). The next part of this intraglut aims to give an overview of

DM, the importance of selhanagement as well as demonstrate the reasons why the

relationship between PA and DM is an important avenue for further research.

1.4 Diabetes Mellitus

1.4.1Epidemiology, Incidence and Prevalence of Dialbes Mellitus

Diabetes Mellitus (DM)(thereafter referral to aé d i a bie ta elsrdnic disease
affecting millions of individuals worldwide and is a condition that is characterised by
chronic hyperglycaemii untreated!®®. Hyperglycaemia can be the result of either
insulin deficiency, impaired effectiveness of insulin action or a combination ofSoth
Insulin is a hormone that is secreted from pancreatic beta cells in response to elevations
in blood glucose concentratioh®. Its main function is tdfacilitate theuptake of
glucose from the blood intcells ®7. The prevalence of diabetes is increasing at
alarming rates worldwid&€?. In 2011 it was estimated thatorldwide 336 million

were diagnosed wittiabetesand thisfigure is estimated to rise 852 million by 2030
(4

There arghree maintypes of diabetewhich include type 1 diabetes, type 2 diabetes
and gestational diabetes. Type 1 diabetes is an autoimmune disorder that results in
complete beta cell destructiéi?. It is characterised by insulin deficiency or complete
lack of insulin production which can result in severe hyperglycaeroima or death if

left untreated®®. Treatment for people withg 1 diabetes is insulin. Type 2 diabetes
affects approximately 995% of people witliabetes®® ’? and is predominately due to

(69

genetic dispositiongxcess body weight and physical ctiaity Unlike type 1

diabetes, people with type 2 diabetes are not always reliant on insulin théfrapfirst
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line of treatment for people who are diagnosed with type 2 @iabe diet and exercise.
However, lifestyle modifications may not work alone in people who are diagnosed with
type 2 diabetes and therefore drug therapy is usually introduced. Although some people
with type 2 diabetes may require insubnentually in most cases oral andiabetic
agents are used.

There are different types of oral drug treatments available which are classified into
groups by their pharmacological response. The most frequently used glucose lowering
agents are the biguies(such as M#ormin), which decrease the amount of glucose
produced by the liver anak a result the body will need less insulin to control the blood
glucose levels. Other treatments work by either stimulating the beta cells to secrete
more insulin or byncreasingt e muscl e, fat and Y These 6s s
include the sulfonylureas, thiazolidinediones and R@hibitors. Gestational diabetes

Is a condition that is associated with glucose intolerance that odeuitsg pregnancy.
Treatment for gestational diabetes is either insuliifestyle modifications!®® /3.

The main indicator ofliabetegs an elevation in blood glucose levels, which can lead to
serious complications if left uncontrollé®f’. Furthermore it can lead to coma and
death for pople with type 1diabetes Common symptoms include increased thirst,
polyuria, fatigue, weight loss and persistent or recurrent infectidns Individuals
presentingwith such symptoms would be tested in line with the World Health
Organisation (WHO) recommendations. The criterion for diagnosing people with
diabetesshould be confirmed via a glucose measurement performed in an accredited
laboratory on a venous plasma sample. The diagnosisabétescan be confirmed

when an individual has either (fftaast i ng pl asma gl ucos® con

mmol /16 (mMg/1d2 ), (ii) a two hour post pl
mmo |l / | (O 200 mg/ dl) after 759 anhydrou
(OGTT) or (iii1) a random plasma glucose
[72

Individuals diagnosed withiabetesnust manage the condition by adhering &miaus
health practices such as diet and exercise maintainblood glucose levels, blood

pressure and lipid levels within healthy boufftfs The next part of this introduction
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focues on the importance of diabetes s$ednagement andhe detrimental

consequences gborly controlleddiabetes

1.4.2SelFmanagement and Diabetes Mellitus

The management of diabetes is complex and it has been reported that 95% of diabetes
management is down to the individd&t . It involves adherence to diet, exercise,

clinic appointments and medication reginfi®s'®. Adherence iglefinedadit he ext e
to which a patientds behaviour matches a
[77 " Adherence to medication in chronic conditions generally is estimated to be low at
around 50%!"¥, and adherence to the seHre practices, often recommended in
diabetesis reported to be even lowEf. Adheringto treatment regimes is a process

that requires the combination of several behaviours as opposed to jusf?one
Delamaterreportsadherence rates of @bfor diet compared to only 19% for exercise

89 This highlights that the reasons for adherence to physical activity may differ from
reasons for adherence to following a healthy digt In addition,Harris et alsuggest

that themajority of people wittdiabeteslo not measure their blood glucose levels more

than once a montfi”. Among the1480 mtientswith type 2 diabetes, 58.9% either had

only measured their blood glucose levels less than once a month or reported that they

have never measuredit.

Khattab et al investigated vd factors were ssociated with poor glycaemic control in

917 patients with type 2 diabet®d. This study found that although the majority of
patients (91.9%) reported that they addete their medication, in comparison,
adherence to other salare behaviours was very low. For example 81.4% of patients
did not follow a meal plan and 67.9% of patients did not participate in physical exercise.
Furthermore the study also reported thedgde who did not follow selfare behaviours

such as diet, 30 minutes of exercise, blood glucose monitoring and medication
adherence were more likely to have worsened glycemic control. Causality could not be
determined and the measures used were albb@seselfreport. This study focused on

the risk factors of diabetes such as duration, negative attitudes to diabetes and barriers

of adherence.
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The complexity and demands of treatment regimes for peoplalisitetesare potential
causes of noadherene!’” ™. The consequences of nadherace can result in waste
of medication, reduced quality of life, the development ofrmwbid diseasek® 7"

as well as increased costs towards medical resources such as patient hospitafisation
77,79, 83, 84

There are a number of factors that can influence adherence such as age, social factors
and the relationship between the patient and physician, all of which may potentially lead
to adecrease in patient satisfactibl. Beliefs about medication and the underlying
condition hae shown to be strong predictors of adhereffe€®® where a lack of
perceived necessity for the medication and raised concerns tisogtie-effects is

linked to higher noradherence rate¥”. Thismay beesgecially true for people with

type 2 diabetes where tlemmplications of diabetes are not present at the atait
hyperglycaemia may not cause severe symptoms. Additionally, a lack of understanding
of the importance of good control and what roledication playdas been shown to

lead to noradherencé’.

In addition to the associations shown between beliefs and adherence, affect has also
been shown to relateo adherenceFor instance, ltere is evidence to suggest that
depression can have a negative impact on the management of difBeteshe
prevalence of depression in people witfabetesis high and increasin§® . It is
estimated that depression occurs in 27% of people with type 2 diabetes and the

prevalence is higher in women (28%) than in men (18%5)

Gonzales et al found that a higher baseline level of depressive symptoms was a
significant predictor of noadherence to medication in 879 people with type 2 diabetes
83 This study used a se#porting depression questionnaftarvard Department of
Psychiatry/National Depression Screening Day Scale (HANDS)) to assess the
symptoms of depression and found that one point increase in the HANDS was
associated with a 1.12 increase in individuaissing at least one dose of medicatio

over the previous 7 day&. Similarly, it has also been reported that those who are
depressed are three times more likely to be non adherent with medical treatment

recommendation$.
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People with diabetes who are severely depressed have been shownapdares diet,

be more noradherent to medication, have higher Healosts and greater functional
impairment compared to diabetics who were less deprééséd The impact of non
adherence can lead to the development of diabetes complicatiwes,doality of life

and increased healthcare cB& To alleviate depressive symptsyan approach that
combines both medication and referral of psychotherapy such as cognitive behavioural
therapy (CBT) might be required. CBT has shown to ease symptoms for various health

problems including depressiéi.

Whilst it has no been investigated in people withabetes PA has been shown to
independently predict adherence in people with hypertension. For ins@uite et al
investigated happiness and adherence to antihypertensive medication in 573 African
Americans®® Logistic regression analysishowed that compared to people with low
happiness scores (as measured by Subjective Happiness Scale) people who had higher
happiness scores wetwice aslikely to report better adherence to medicatidhe
correlational nature of this study means tteisality ould not be determinednd the

use of seHreport limits the validity of the study.

Utilising an experimental design however, Ogedegbe et al investigated a PA
intervention in AfricarAmericans who also were diagnosed with hyperten&idn
Participants who were randomly assigned to the PA intervention dianse@ease in
medicationadherencehoweverthere were no differences in blogdessure over 12

months (see section 1.3)

In summary, successful managementd@betesoften requires adherence to dietary,
exercise and medication regimes. Rates of adherence in other conditions have been
shown to be linked to positive as well as negataffect but little work has been
conducted in aliabetespopulation.If adherence is improved it can have a positive
impact on patienhealthwhich can ultimately improve the managementiiabetesand

reduce the cost burden on the health care sy&feffi 7> ™. In addition it can also
reduce the physical and traumatic burden to the patient who develops a serious
complication. The following sections review important biochemical factors that need to

be controlled as well as factors that help aid the managemeistoaftes
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Glycaemic Control

The management of blood glucose control is crucial for people avdbetesas
continuaidy elevated levels of blood glucose can leathwonset otomplications®.

At present, the most accurate way of mon:
period of time is to measure thegtycated haemoglobin (HbAlc) levelghich is
represented in either mmol/mol or as a percerffigeHbAlc is an indication of blood
glucose controover the past two to three monthlé represents the amount of red blood
cells that are glycated and so itnglicative of blood glucose levels over three months,
the lifetime of red blood cell# greater HbAldevel is an indication of poor diabetes
control over the past two to three month®espite this however, glycation is a
reversible process and so improving blood glucose control can result in improved
HbAlc.

NICE guidelines®” on glycaemicc ont r o | recommend an HbA1l
people withdiabdes however this is dependent on
therefore healthcare professionals are required to adapt to individual needs. HbAlc
levels are normally matored every three to six monthEHowever once a persomith

type 2 diabetebas rached atabletarget with or without pharmacological assistance, it

is normallymeasured annualfy?.

Blood Pressure

The control of blood pressure (BP) is important for people with or wittliabetesas
continuous levels of elevated BP can lead to hypertension wihicthe USA alone,
affects approximatel§4 million individuals'®**°3. Hypertension affects approximately
70% of people with diabetes, however this is dependent on age, ethnicity and obesity
[103 194 and theyare at greater risk of stroke, heart failure and kidney failure compared
to people with hypertensi alond*®®. Furthermore it is estimated that over 65% of all
people with diabetes wiltlie from cardiovascular diseas€d. For this reason the

management of BP is paramount for pleadiaghosed withdiabetes
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NICE guidelinesfor people living with type 2 diabetd®? suggests that individuals

should aim to maintain a systolic pressure of <140 mm Hg and a diastolic pressure <80
mmHg. Individuals who have kidney, eye or cerebrovascuanate, targets for BP

have been lowered to <130 mmHg for systolic pressure and < 80 mmHg for diastolic
pressureBP is very difficult to control in diabetes and often requires multiple agents to
achieve normal BP These include diuretics, angiotensonwerting enzyme inhibitors

(ACEI), angiotensin 2 receptor blockef A2 RB) , U blockers, b b
channel blockers (CCB). The prevalencad@betesand cemorbid hypertension still
remains high even though well established treatments are ldgail®ossible reasons

for this are lack of education, n@dherence to treatment regimes and side effects of

prescribed medication®.

Blood Lipids

Lipids consist of cholesterol and triglycerides that circulate in the blood. Total
cholesterol levels should be <4 mmol/l, howetkey are sub divided further intogh

density lipoproteingHDL) and low density lipoproteins (LDL). Elevated blood level

of LDL (>2 mmol/l) and triglycerides (>1.7mmol/l) can lead to increased risk of
cardiovascular diseas€YD) [*° which isarisk factor of diabetesDespite this, some
fats such as HDL can protect against hea
men and O1. 2mMY. If targeis mre mobreeehed, statins are common
agents that are prescrib€d®. Other pharmacological agents that are also available

include the fibrates, resins and ezetimib&s

Self-care Behaviours

As previously mentioneddherence to treatment regimes miglelp to reducethe
developmenand progression of complicatio®d. Diet and exercise are common self
care practices that can promote better health, however among peopledwbetes

more specific seltare practices are required such as blood glucose monitoring and
regular checking of feet. Glucose monitoring is important for people with diabetes as it
can inform individuals how well they are controlling their blood glucose levels and also
whether they are at rislof hypoglycaemia. Neuropathy is a common diabetes
complication which can result in loss of sensation in the feet. This is the reason why it
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is important that shoes and feet are checked regularly, as a person that has neuropathy or
at risk of developing jtmight not realise that they have injured their foot which can

potentially lead to infectionsr amputation

1.4.3Complications of Diabetes Mellitus

People living withdiabetesmay develop complications due to extended periods of
hyperglycaemiaHyperglycaena can cause damage to blood vessels, major organs and
the nerved®. Complications fromdiabetescan be divided into one of two groups;
macrovascular and microvascular. Macrovagcotanplications include coronary heart
disease, peripheral arterial disease and stf8ReCardiovascular diseas¢CVD) are

the major cause of mortality in people living with diabét83 and individuals with
diabetesare two to four times more likely to develop CVD than those witlhiatietes
and this risk increases if the management of glucose control worfsths
Microvascular complications afiabetesnclude diabetic retinopathyhich can cause
blindness'® 8 1 neuropathy which can lead ttbss of sensation in the toes, feet,
legs, hands andrms**> 13 and nephropathwhich canlead to end ste renal disease

which results in dialysis, kidney transplant or dé&th

There is evidence to suggest that depression might be linked to complicétions,
instance, a Metanalysis of 27 studiesconducted by de Groogt al reported a
significant link between diabetes complications and depressive symptdths
Furthermore, statistical significance was found between depression and mafe sp
diabetes complications such astinopathy, neuropathy, nephropathy and sexual
dysfunction. Many of the studies reviewed in this meta analysis were -s@sgonal in
design and therefore no conclusions can been drawn in terms of the causaiednbe

depression and diabetes complications.

In contrast, mprovements in glycaemic control and blood pressure have shown to be the
most effective way of preventirdjabetescomplicationg®* %8 115117 5nd this has been
shown throughdndmark studiegor both type 1 and type 2 diabete3hesestudies
include theDiabetes Control and Complications TriBIGCT)™'”, the Epidemiology of



27

Diabetes Interventions and ComplicationSD(C) study and the UK Prospective
Diabetes Study (UKPDS}™.

In summarydiabetescomplications have been linked with risks that are modifiable and
therefore health care professads should emphasise the importance of diabetes
management and the impact it can have in preventing diabetes complications.
However althoughHbAlc levels, BP and lipid levels might seem to be the main
objective for health care providerglycaemic contol will not improve if health
practices are notadherd to. For this reason, shifts towards patient empowerment as
well as the set up of educational programmes that assist patients to successfully manage

their DM have been introduced.

Patient Educationand Empowerment

The NHS Diabetes remework strongly advises that educational courses are made
available to people witldiabetesby their GPs Educational programmes such as the
Dose Adjustment For Normal Eating (DAFNBhd theDiabetes Education and Self
Management for Ongoing and Newly DiagnoBESMOND) '8 assist patients to

make informed decisiondaut their diabetes using problem solving technidtté$??.

DESMOND is aimed at people who are newly diagnosed with type 2 diabetes,
preferably within twelve weks of diagnosis. The programmas developed to ensure
that it could be integrated into routine care and have the ability to target a wide range of
peoplewith diabetes Healthcare professionalsregiven formal training to ensure that
the programme is delivered to the same standard nation8fly. The six hour pre
written curriculum focuses on issues such astyie factors, food choices, exercise and
risk factors. Daviset al evaluated the DESMOND programnire a twelve month
randomised control trial (RCTYhey found that individualeewly diagnoseavith type

2 diabeteswho attended the DESMOND programme irdiéidn to the routine care
showed a significant reduction lvody weight and triglyceride levelsompared to a
control group In addition,the intervention groupvere less likely to be smoking at
twelve months as well as showisgnificant improvementsithe (i) understanding, (ii)
taking responsibility and (iii) seriousness of their diahetiésrthermore there was also

a significant reduction in depression scdashe intervention groufd®9.
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DAFNE is an educational programme aimed at people with typﬁabeteélzq. The
objective of this five day training course isteach andorovide indviduals with the

skills that are required to understand factors such as carbohydrate counting, monitoring
of blood glucose, insulin regimens, hypoglycaemia and exercise. Like the DESMOND
programme, the initiative is to discuss experiences and sharahdease facilitated by
trained health care professionalst to also acquire specific skill sets that teach people
with type 1 diabetes to inject the right amount of insulin to match the carbohydrates that

they are consuming

The management alfiabetegelies heavily on patients having the ability to set goals as
well as make informed daily decision$he setup of these education programs moves
away from the notion that healthcare professionals are the only experts. Instead, they
provide a safe enviroment consisng of small groups where the day to day
management of diabetes can be discussed. It is an opportunity for patients to raise
guestions and giwepatients the confidence to make informed decisions. This notion

has led to a shift towards patteempowerment

A movement towards patient empowerment, which can be sedhaas pr oces s
facilitate selfd i r ect ed b e h'8y icam help ercdumgamptents to make
informed decisions about the management of their diaBé¥esinterventions designed

to increase empower ment can i nc rdiecatede an
decisions!*??. It is vital thathealth care providers motivate individuals so that self
efficacy becomes an integral part in changing behaviour which can ultimately lead to

better diabetemanagemerit?® 124,

Anderson et al designed a six week programme with one week intervals to investigate
the impact of a patient empowerment programme one$igticy, attitudes towards
diabetes and glycaemic contr8f3. This randomised control study recruited 64
predominantly middle aged women (mean age 50) who were overweight, wedited

and already felt that that their diabetes was managed well. The intervention group were
assigned to the empowerment program and the control group were put on a waiting list.
Blood samples were drawn to measure HbAlc. After the six week sesslmluals

were asked to complete a questionnaire. The study found a significant reduction in
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HbAlc and improvements in self efficacy, however there were limitations to this study
such that the sample population was already motivated to take part inuthe st
Furthermore, the follovup sessions between the two groups were not a direct
comparison due to the fact that measurements were taken from the interventioatgroup
12 weeks and compared to the control group where measurements were taken at 6

weeks.

In summary, the objective of empowerment does not involve persuading an individual
to change, but instead to focus on forming a partnership that encourages and supports
individuals to reflect on their experience of living wittabetes?. The patient is an
integral part of their diabetes management team and should be empB@ergdough
appropriate training to prevent or treat thdimbetes Consequences of a poor patient
healthcare provider relationship could lead to poor management and subsequently the
development of @mplications.

The link between people witthabetesand the ability to successfully self manage may
be mediated by various psychosocial facttis Theimplications of depression on the
adverse effects of self managemerdre discussed previously (see section 1.4.1 and
1.4.2) However, there aretloer psychosocial factors thatight also affect diabetes

management shicas stress and quality of life.

1.5 Diabetes MellitusPositive Affectand Psychosocial Factors

Stress and Coping
The onset and progression of living with a chronic disease sutitztesan be seen
as stressful'??. Stress has been hypothesised to affetteteshrough physiological

mechanisms as well through uptake of health behavitirs

Stress is a pattern of physiological, belbaval, emotional and cognitive responses to
stimuli that are perceived as threats or challenges. Stress can lead to either confronting
a situation or escaping it othé&¥Pwihese kno

stimuli are normally aversive and are referred to as stressors. Stressors can range from
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being very serious such as being in an earthquake to not so serious such as waiting for a
delayed train. In response to a stressthre hypothalamus sends signals to both the
autonomic nervous system and the paiig | ands whi ch results i
becoming stimulated. Asrasult of this, blood pressues wellasheart rate increases.

In additionblood glucosdevels rise and blood vessels become dilated. The negative
consequences of stress can have detrimental effects on health and théréore i

paramount that individuals learn to contrd#.

Stress can have serious repercussions for peopledmtietesas cortisol, a stress
related hormone, triggers glucose productidh Long term exposure to high levels of
cortisol™*? can be very dangerous for people withbetesas it becomes more difficult

to controlblood glucoselevels 8 and as a consequence it can lead to poatrol of

the diseasé™®. Stress may also affect glycaemic control by affecting behaviours
around medicatiomaking, diet and exercise. These changes incsef behaviours can
consequently lead to poor management of the condtfin In addition, stress can lead

to increased smoking and alcohol use which can impact cardiovascular parameters and
blood glucose’™. Stress can also impact other factors such as qualityfeofdi
therefore reducing the adverse effects of stress might also impitereliabetes related

outcomes.

Coping strategies may mediate the link between stress and dieddated outcomes
[131 " Engaging imoreproblemfocused coping strategigsr instance, has been shown
to lead tolower HbAlc in nordiabetic womer'®3, and training in stresmanagement

has been shown to be linked to reduced HbAlc in peuithetype 2 diabete$>3.

Quiality of Life

Quality of life (QOL) is a measure of physical, social and emotional wellb&fhglt is

a collection of subjective as welk objectiveexperiencesn relation to health. People
diagnosed with chronic illnessdsave been showto manage their condition better if
they have a better quality of life in terms of satisfaction, social networks and overall
weII-being[m*. These elements have the potential to motivate individoatsanage

their illness successfully. There are two broad approaches in measuring QOL, generic
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and disease specifit’®. Generic quality of life and well being instruments illustrate an
overall picture of health and illness where as disease spe€iciigtruments focus on

the specific problems associated with thaedsd*?.

Thedaily challenges ofliabetec an substantially ifidp&Ect an
This can lead toinfavourable outcomes suakpoor management of sathrepractices

which can impact physiological variabliése glycaemic control which can result in the

onset of complication®* 33, The onset of complication has shown to reduce QOL; in
particular, the presence of two or more diabetésted complications has been
associated with poorer QOt*. For these reasons, Q@ often reported to be lower

in people withdiabeteghan those without®?.

Paddison et al investigated the relationship between psychosocial factors, HbAlc and
quality of life in615people with type 2 diabetés? andshowed that lower HbAlc was
associated with better perceived quality of life as measured by a single itenthrom
Audit of DiabetesDependent Quality of Life (ADDQOL) questionnaire.

1.6 Positive Affectin People with Diabetes Mellitus

In a recent review?, Robertson et al investigated the associations between positive
emotional health and outcomes in adults with diabetes. The review focused on three
specific areas of positivemotionalhealththat were published between 1970 and 2011,
they werewell-being, PA andesilience In comparison to the studies investigating
well-being (n = 13), there weffar fewer in relation to PA (n= 5) and resilience (n = 4).
The next part of this introduction Wibriefly summarise the main findings for well

being and resilience and then focus on the PA studies.

Among the thirteen studies reviewed in relationptusitive well-being, the finding
indicated that itvaslinked tobetter diet, exercise and lower Abc. In addition, higher
positive weltbeing was associated with higher education and not being on insulin.
Well-being waggenerallymeasured as an outcormed either measured using the Well
Being Questionnaire (long and short form) or the WHO Five \Mgilhg Index. The

study designs varied within these studies from esessional to randomised control
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studies. Out of all the studies reviewed only one study found a negative link between

positive weltbeing and HbAlc

In relation to resilience, stuek either used several instruments to measure various
constructs such as self efficacy, purpose in life and locus of control or alternatively only
used one instrument which was the CorDaridson Resilience Scale. The findings
suggest that resilience plieted HbAlc after 1 year and that high resilience dampened
the effect of worsened HbAlc and sedfre behaviours in response to increased distress.

Furthermore it was linked to improvements in empowerment.

The handful of studies that have investigated thlationship between PA and diabetes
related factord®® 1*°1*3 have used various methods to measure PA, tinetede the
Positive and Negative Affect Scale (PANASY the Affect Balance Scale (ABSY?,

the Mood Adjective Checklist (MACLI**? and the PA subscale of the Centre for
Epidemiological Studies Depression Scale (@BS%%. Outcomes ranged from self

care practices such as exercise and glucose monitoring to physiological parameters such

as HbAlc and have found mixed results.

For instanceMoskitwitz et alinvestigated whether PA could predict mortality in people
with diabeted?®. This was a longitudinal study that followed a sample population that
consistedof peoplewith diabetes (n = 7)%r without a chronic condition (n = 2,673).
Among the 75 patients who were followed over 10 years, individuals that were higher
in PA were 13% times less likely to be at lower risk of mortalithis result was not
independent oNA, however, when analysing individual items of the GESPA,

&enjoyed lifédwas a significant predictor of mortality independent of. NA

In addition to investigating the relationship between PA and mor@igy a ten year
period (1982 1992),Moskitwitz et alalso investigated the stress buffering theory such
that it was hypothesised that PA would be strongly associated with mortality among
people with diabetes compared to people with no chronic conditions. The authors
proposed that having a chromondition adds an extra burden of stress that people
without a chronic condition do not haviteraction analysis between PA and perceived
stress in people with diabetes and in people without chronic condition who were over 65

years oldshowedno assodtions in people with diabetes but didowan association in
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people without chronic conditions such that the protective effects of PA on mortality
were much stronger in those who reported greater levels of stress. The study found no
link when directly corparing people with diabetes and people without chronic
conditions. A possible reason that might explain why there was no interaction between
PA and stress on mortality in people with diabetes is that the 4 items used to measure
stress were taken from tl@@eneral Welbeing Schedule and therefore might have not

been as sensitive compared to a questionnaire such as such as the Perceived Stress Scale

(PSS) which is specifically aimed to measure perceived stress.

Skaff et alinvestigated the relationship beten affect (PA and NA) and blood glucose
levels in people with type 2 diabeté¥!. This study instructed participts to measure

their glucosdor 21 daysevery morningas soon as thayoke To measure PA and NA,
participants were instructed to complete the PANAS every evening (time frame used
last 24 hours). Individuals who had higher NA levels across the 21sdagd higher
morning blood glucose levels. However this relationship was no longer significant after
it was adjusted for covariates (HbAlc, treatment and time since diagnosis). No links
were found between PA and blood glucose. Wiflenson analysis shaa that when

men but not women had higher NA levels compared to their average state, blood
glucose levels would be higher the following morning. A possible reason to why this
study found no relationship between PA and fasting blood glucose is that irdsvidu
had to continue to take measurements on a daily basis for 21 days and this might have
been burdensome to the participant. HbAlc might be a better measure as it is an
indication of long term glucose control over the past two to three months. It only
involves taking one sample and can be correlated with PA analyN#ljusting the time

frame.

In summary, there are onéyhandful of studies that have investigatediR£elation to
diabetes outcomesThese studies used a range a methods in measuring PA and it can be
argued that not all of these instrumeatsuallymeasured PAs a construct independent
from NA. Importantly however,this review highlights that PA is related smme
favourableoutcomes Therefore,PA should also be targeted in intervention studies in
order to fully explore if increases in PA can furtherprove the management of

diabetes
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An understandingf the role of PA and how it can be enhanced will help to identify
what typesof resources are needed to enhance R#sis key to the development of
new interventions. At present, there are no studies that have investigated PA

interventions on the relationship between PA and diabetes outcomes (as measured by
HbAlc, quality of Ife and selcarepractices).
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1.7 Aims of the Project

The stresuffering model suggests the effects of stress can be buffef@d.b$tudies
have shown thapeople higher in PA react lede andrecover fasteffrom stress
compared to people with low PApwever,thesestudies have yet to investigateet

effect of this relationshipsing a PA intervention.

PA has been associated with chronic condittdr’s however, therarerelatively few
studies that have investigated the relationship between PA and diabetesd relate
measures. Diabetes mellitissa longterm complex condition that involves intensive
management to avoior delaythe onset and progression of complicatiofi$ie impact

of a PA intervention is yet to be investigated in people with diabetes and therefore the

role of PA needs further investigation.

PA interventions are starting to emerge as methodsctease PA and have shown to
lead to improvements in health measumespatients with chronic conditions such as
hypertension and asthmahe Three Good Aings exercisés an intervention that has
led to significant improvements in happinebswever the effect of this intervention has
not been investigated on health measures such as HbAZcasstiractices, quality of

life and cardiovascular reactivity and recovery.

The aims of the project inteado fill the gapsin the existing literature and entail

designing three research studies

Aim 1:  Investigatehe stresuffering hypothesis of PA

Aim 2:  Investigate the relationship between PA and diabetes reftetadures

Aim 3:  Investigate the effect @&f simple PA interventioon PA and health meases
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Chapter Two: General Methods

This chapteraddresseswo areas,as well as detailinga general description of the
psychological and physiological measures that have been usadaatsvstagesf this
researchit also justifies the reasoning to why we have choseRts#tive and Negative
Affect Scale (PANAS}o measure PA throughout this thesis.

2.1 Mood Related Measures

2.1.1Positive and Negative Affect Scale

General Overview

The Positive and Negative Affect Scale (PANAS) was developed by Watson, Clark, &
Tellegan (1988) and is designed to measure two primary facets of mood, positive and
negative affect'”. It contairs 10 Positive Affect (PA) itemsnterested, excited, strong,
enthusiastic, proud, alert, inspired, determined, attentive and acive)10 Negative
Affect (NA) items (istressed, upset, guilty, scared, hostile, taie ashamed,
nervous, jittery and ahid). Participants are asked to rate each item on the extent to
which it describes thefi*d. Items are rated ds(very slightly or not at all), 2 (a little),

3 (moderately), 4 (quite a bit), and 5 (extremelifpr each mood facet, total scores can
range from 1 to 50 or, alternatively, mesgores ca range from 1 to 5, with the higher
scores indicating greater affét¥}. The PANAS has demonstrated good reliability with
Cronbachdés Al pha for PA and NA ranging f
(Y1 The intercorrelation betwen PA and NA are normally reported low to moderate
and negative ranging from12 to-.239, A number of timeframes have been used

with the PANAS includingit oday o, fitahdBgpaset ay ésno

Rationale
The Positive and Negative Affect Scale (PANAS) is a widely used questionnaire that
attempts to measure PA and NA indepenlyel® 46 4" 244 |t has been used in many
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studies including areas such as hepltctices 3, chronic pair**® and cardiovascuta

reactivity/recovery*® 47,

There is some debate, however, over the extent to which PA is independent’of"NA
147 1t is of reasonable assumption that people would think that these measures of affect
are bipolar because the claim that PA and NA are independent, suggests that the words

positive and negative are not opposite when in actual fact théyare

Although, the items used within the PANAS are based on independence, the dimensions
still correlate. Watson and Clark suggested that the correlation between PA and NA is
very small and consistent regardless of the time framastichioser*”, however when
Schmukle et al investigated the correlation and timeframe between PA ali¢'Nhe
results showed that when usi nshpbettveen RAI me
and NA was relatively independent, however when individuals were ask to respond to
Aright nowo the association between the
findings suggest that there is a level of independence between PA awd HArait

level but not for a state levef?.

To address this issue, Russell and Carroll suggested that if affect activation levels are
categorised, it might remove bipolarity, such that if activation levels of affect are
grouped [(i) PA: hig activation (i) PA: medium activation (iii) PA: low activation (iv)

NA: high activation (v) NA: medium activation and (vi) NA: low activatidt], by

removing the group that is 180 degrees away from the corresporrdmng @f interest,

the presence of bipolarity could be removed. For example if PA: high activation items
were used then you would not use NA: low activation (see Figdje The PANAS

uses high activated emotions Ui anetaisad e ¢
as high activated NA items such as oOoupse
and Carroll removes bipolarit}.

Another factor that can influence the independence of PA and NA is howdudisi
respond to a question. For example, if individuals were asked to rate how happy they
are and then rate how sad they are using the same scale that ranges from extreme
sadness to neutral to extreme happiness, then it is highly likely that the ré&tiaged

will be opposite to one another. To address this issue, PA and NA need to be scored
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separately using the same scale that does not adopt a negattvapositive
continuum. Instead, a response scale that starts at 0 for both dimensions awcgd re
bipolarity. The response format of the PANAS ranges from not at all to extremely, and
does not include a neutral point. Therefore if individuals scored low on PA subscale, it
would be an indication of low NA activation such as tired and bored.h©odntrary if

individuals scored low on the NA subscale, it would be an indication of low PA such as

calm.
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Figure 2.1 Affect categorised by valence and activation (PA = positive affect; NA =
negative affect)!*”

Based on the reasons above, the PANAS will be used in this thesis to measure PA
independently from NA. In addition, in ug this instrument we can hypotheise that

the PANAS will measure PA independently from NA.
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2.1.2Perceived Stress Scale

The Perceived Stress Scale (PSS) was develop&bbgn & Williamson (1988442
149 It contains 10 items and is designed to measure the degree to which an individual
appraises the situations in théfe [*°%. The standard response tihe a me i s A d
thelastmonth f or  dnxthe lagt manth,fhow often have you been upset because

of something that happened unexpectedly?
found that you could not cope The RSB haal | t
been used in gties that have investigated health behaviours such as sleeping, drinking

(150 151 Fyrthermore it has also been used in studies that have

and exercising
investgated biochemical markers such as corti§61'*3. The PSS has demonstrated
good reliability with Cronbachods Al pha (
from 0.84- .86123. Items are rated as 0 (never), 1 (almost nee(sometimes), 3

(fairly often), and 4 (very often), howevatems 4, 5, 7 and 8 are reversed scored.
Scores can range fromi040, with the higher scores indicating greater perceptions of

stresd*d,

2.1.3Profile of Mood State

The Profile ofMood Scale (POMS) was developed by McNatiml (1971)!*** and is
suitablefor both research and therapy purpo[é%gs The instrument has 72 items which

are divided into 8 mood subscales; these are anxiety, depression, anger, vigour, fatigue,
confusion, friendliness and elatiéfi®. Participats are asked to rate each item on the
extent to which it describes them at that moment in time. Items are rafethasat

all), 1 (a little), 2 (moderately), 3 (quite a bit), and 4 (extremely) with higher scores
indicating a greater degree of that rdctate*>9.
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2.2 Diabetes Related Measures

2.2.1Diabetes Quality of Life

The Diabetes Quality of Life Scale (DQOL) was developed by Jacadtsah (1988)

[*57 and is designed to assess diabetes related quality of life in individuals with type 1 or
type 2 diabetes. The DQOL contains 60 items; 13 of which are specific to children and
adokscents with diabetes. These 13 items were not incorporated into the questionnaire
as none of the sample populations were children/adolescEmésDQOL provides four
subscales which amatisfactiorwith treatment, impact of treatmeisocial worries and
diabetes related worriéS?. Items are rated on a fiyeint Likertscale and consist of

two general designs. The first half of the instrument asks individuals how satisfied are
they with theirdiabetes for example fiHow satisfied are you with the flexibility you
have in your di&t dand is scored from 1 (very satisfied)5 (very dissatisfied). The
second half of the instrument asks about the frequency of the negative impact of
diabetes or of the diabetes treatment, for exaniitgw often does your diabetes
interfere with your family lifé 0 and is rated from 1 (nek)eto 5 (all thetime). The

DQOL has been shown to have good internal consistency (r #0923, test retest
reliability (r = 0.78 0.92), and convergent validity for all subscales for people with type

1 and type 2 diabetes®®.  For the present studies, scoring of the DQOL was
transformed® so that a higher score indicated a more positive quality of life for all of
the subscal es. Participantsd scores wer
and summed to form a rascore for each subscale. This score was used to calculate a

transformed score (séégure2.1).

In the present studies and following Jacobebal **”**9 total subscale scores were

only calculated where there was enough valid data for a case. Therefore total subscales
scores were not calculated for social worries and diabetes related worries if two or more
items were missing; for impadf five or more items were missing and for satisfaction,

if four or more items were missing.
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Transformed Scale = Participant ragorei lowest possible raw score *10C

Raw score range

Figure 2.2 Diabetes Quality of Life transformation calculation.
Equation to calculate the transformed scale for each DQOL subSdale

2.2.2Summary of Diabetes Self Care Activities

The Summary of Diabetes Self Caretifities (SDSCA) was developed by Toobett

al (2000)1*%9. |t contains 12 items and measures diabetes relatedasefpractices

over a seven dageriod which includes diet, exercise, blood glucose monitoring, feet
checks and smoking statusThe SDSCA is a selfeport measure which is brief,
reliable, valid and multidimensional measure of diabetesnsaffagement behaviours
[0 |ndividuals report how many of the last seven days they engaged in a certain self
care activity, for exampldgjon how many of the last SEVEN DAYS did you eat five or
more serings of fruits and vedables ? dVlean scores are calculated for each-self
report measure. Due to the fact that the distribution of responses for eachrself
practicewas bimodal, with most individuals either engaging fully or not at all to self
care ativities, parametric analysis could not be justified. For this reason two groups

were formed O05Mays and < 5 days

2.3 Personality Related Measures

2.3.1Connori Davidson Resilience Scalel0

The Connomavidson Resilience Scale 10 (GDSC 10) %7 is a selfreport

guestionnaire designed to measure an i

n

(

(%62 It contains 10 items whichs sess i ndi vidual sd percer

adapt to change, deal with unexpectednévecope with iliness, handle unpleasant
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feelings and also maintain positivity in the face of stt¥ The CDRISC 10 has
demonstrated good reliabilityi t h  a Cr o n b a c'fi?6 €xamplepihcludeo f 0
il can stay focasddicwuamdeare agr end s UiteregGrea t e v e
ratedas O(not true at ajl, 1 (rarely true), 2 (sometimes true), 3 (often true), andué (

nearly all the timg Scores range from 0 to #0th the higher scores indicating greater
resiliencel’®3. The CDRISG10 was chosen over the original-2ém version as it

reduces participant burden and has been shown to be highly correlated witkitdma 25
version (the correlation eefficient between the 2Bem and 16tem scales has been

shown tobe r = .92 in previous research indicating a strong relationSffip)

2.3.2Coping Styles

The Brief COPE scale is designed to measure a range of coping responses among adults
for all disease$'®. Within this instrument tre are fourteen dimensions with each
dimension having two item$®¥. These includeelfdistraction, active coping, denial,
substance use, use of emotional support, use of instrumental support, behavioural
disengagement, venting, positive reframing, planning, humour, acceptance, religion and
self blame The two dimensions that were selectedtfe present studies were active
coping and instrumental supp&®. These were selectegtheyhave been previously

used in a diabetes population and have been associated with positivE-&ffeactive

coping is the process of taking active steps to try and reduce or remove the stressor or
having the ability to recognise the effeci the stressdt®®*®9. Instrumental support is

the extent to whic an individual seeks help, advice or informatitt 1°®. Both of

these coping strategies are forms of problem focused strat&diestems are rated on

a four point Likert scale ranging from1( havendét been doing th
been doing this a lot) with higher scores indicating greater use of these coping strategies
by the individual. Active coping andinstrumenal supporthave demonstrated good
reliability with Cronbachd® Alphaodos of
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2.4 Physiological Measures

2.4.1Blood Pressureand Heart Rate

Blood pressure (BRynd heart rate (HRjeasurements were taken using a digital blood
pressure monitor (exact model will be displayed in the appropriate chapter). The cuff
was positioned around the upper left arm so that the edges were parallel and the cuff
was mildly snug but still admittedfanger under it. The lower edge was one inch above
the bend of the elbow, if physically possible. The hose was positioned over the brachial
artery just to the inside of the midline of the elbow crease. When the arm was relaxed
the start button on the mdor was pressed. Measurements obtained were (i) systolic

pressure (ii) diastolic pressure and (iii) heart rate.

2.4.2Body Mass Index

Body mass index (BMI) was calculated using weight and height measurements.
Participants were asked to remove any outdtathing and footwear i.e. coats, jackets,
heavy outerwear and s ghtwas méasued sing califfaedt i ¢
weighing scales in kilograms. Height was measured in meters using a height measuring
stick (Leicester Height Measure, SKBMSSE0260, Model: Leicester) From these
measurements the BMI was calculated using the following equatiright

(kilograms)) Heighf (metres).

2.4.3HbA1c Determination

HbAlc was measured sekportedand objectively within this thesis. Participants were
asled to eitherselfreport their most recent HbAlc reading or alternatively it was
measured objectively using the BRad machine which will be explained in more detalil
below. HbAlc levels fluctuate every®months and therefotbe selfreport measure
mug be taken with slight caution as the readwaguld not directly correlate with the

responses to questions.
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BioRad Clinical Procedure

The BioRad in2it Analyzer was used to determine HbAlc levdlee procedure was
followed in line with the BioRadin2it (I) Instruction Manual to ensure accurate
performance of the product. Prior to the test procedure, system checks were always
performed using the In2it System Check Cartridge. This occurred (i) before the samples
were tested, (ii) if the Analyzeras moved, (iii) if there were concerns that the test
result may be incorrect or (iv) after an error message. Once completed participants were
asked to sit down and the finger prick site was cleaned with an alcohol swab. When the
area was dry, a sterilerleet was used to make the finger puncture. The finger was
gently massaged to allow a blood drop to form. Using the blood key provided by Bio
Rad, blood was drawn into the key. Once completed, the blood key was immediately
inserted into the BiRad cartrige and there after immediately placed into the
Analyzer. The analysis took ten minutes to complete. Once the test was finished, the
HbAlc percent was displayed and recorded. The cartridge was then disposed of as
biohazardous waste. The participansvggven a small ball of cotton wool to put over

the puncture for a few minutes to stop the bleeding anaistep was applied if needed.

Equipment

281-0000EX in2it (I) Analyzer, Model 501122R.1

281-0001EX in2it (I) A;c Test Cartridge

281-0002 in2it System Check Cartridge

281-0003 Blood Keys

281-0012  Cartridge Workstand

AT1004 Owen Mumford, Unistik® 3 Normal, Single Use Safety Lancets

Information taken from the Bi®ad in2it Analyzer manual states that the method used
to separate the glycated ftan from the norglycated fraction was boronate affinity
chromatography. The in2it Analyzer (I) used was a fully automated system incorporated
with a singlewavelength (440nm) photometef?. Each test cartridge that was used
contained a sample reagé€hbronate affinity resin, surfactant, sodium azide (0.1%) and

buffer) as well as wash solution and elution buffer. Once the cartridge was in the
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Analyzer, the analysis was automated to calculate a glycated absorbance as well as a
nonglycated absorban¢¥”.

Storage

Test cartridges were stored in their protective packaging until they were ready to use
and were stored betweerB2?C. The operating temperature of the test was between 18
and 27°C and therefore the cartridges were allowed to reach teomerature before

they were used.

2.5 Positive Affect Intervention and Control Exercise

The interventions and control exercises that were given to participants were based on
established methods that have been used in the largest randomised control trial in this
areal®”. The intervention exercisethiree good things (TGT)ave been shown to have
long term effects on mood. The intervention exercises have shown to increase
happiness and decrease depression up to six months while the control egarbise,
memories (EM)did not show to have such effe€t8. A note book and pen was given
to each participantBased on the work @&eligmanet al(2005), hey were instructed to
spend 10 minutes on their allocated exercise and to complete it daily over seven

consecutive days.
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2.5.1PA Intervention Exercise

Three Good Things

Participants were asked to write down three good things thaehed each day and
also write down why each thing went well. The following instructions were given to

participants

AWe think too much about what goes wrong
our lives. Of course, sometimes it makes sense for usatgse bad events so that we

can learn from them and avoid them in the future. However, people tend to spend more
time thinking about what is bad in life than is helpful. Worse, this tendency to focus on
bad events sets us up for anxiety and depressioa.way to keep this from happening

is to develop our ability to think about the good in life. Most of us are not nearly as
good at analysing good events as we are at analyzing bad events, so this is a skill that
needs practice. As you become better at fagusn the good in your life, you will likely
become more grateful for what you have a
started.

e Every night for one week, set aside 10 minutes before you go to bed. Use that
time to write down three things that went really well during that day and why
they went well. Write about these events in the notebook that we have given to
you.

e Nexttoeach@psi ti ve event, answer the ques
happen?o

e It is important that you keep a physical record of what you have written. It is
not enough to do this exercise in your head.

e Writing about Awhyo the podimayiseeen ev e
awkward at first, but please stick to it. It will get easier!

e Do this every night for 7 days

e After 7 days, look back at what you have written in your notebook

The three things in your list can be relatively small in importance or they can be
rel atively | arge in 1 mportance to you. f
cooked me a |l ovely meal, I thought this
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2.5.2Control Exercises

Two different control exercises were employed and these are described below.

Early Memories
Participants were asked to think about their earliest memories and write about them at
the end of each day for seven dayse following instructions were given to

participants

AConsi der for a moment your e aigntes ef aat me
lifetime, we only hold onto a few in the form of early memories. A careful consideration
of our earliest memories may help us better understand who we are today.

e Every night for one week, set aside 10 minutes before you go to bed. Use that
time to think about an early memory and write it down in as much detail as
possible.

e Try to remember what you were doing at that time, who you were with and what
you were feeling (please do not worry if you cannot remember some of the
details, that is OKjust write down what you can remember).

e Write about these events in the notebook that we have given you.

e It is important that you keep a physical record of what you have written. It is
not enough to do this exercise in your head.

e Do this every nightor 7 days

o After 7 days, look back at what you have written in your notebooks. Do you
notice any similarities or patterns ai
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Statistical Writing

Participants were instructed to coglyunks of text taken from an introductstatistics
textbook [**8 over a seven day periodhe following instructions werajiven to

participants

Dear Participant
You have been chosen at random to do the following task. Please follow the instructions
for the exercise below. In this envelope there are 7 pieces of paper. Each paper

corresponds to a day of the week. Day 1, Dap& 3 etc

Every night, for 7 days, set aside 10 minutes before you go to bed to complete this
exercise.

On day 1please copy the text that corresponds to day 1 into the notebook provided

On day 2 please copy the text that corresponds to day 2 into the notebook provided

On day 3 please copy the text that corresponds to day 3 into the notebook provided

On day 4 please copy the text that corresponds to day 4 into the notebook provided

On day 5please copy the text that corresponds to day 5 into the notebook provided

On day 6please copy the text that corresponds to day 6 into the notebook provided

On day 7 please copy the text that corresponds to day 7 into the notebook provided

After completingthe writing task, all pieces of paper can be placed back inside the
envelope
It is important that you keep a physical record of what you have written. It is not

enough to just read the exercise.

Please do not spend more than 10 minutes on this exercise
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DAY 1

The next level of measurement moves us away from categorical variables and into con
tinuous variables. Aontinuous variables one that gives us a score for each person and
can take on any value on the measurenseate that we are using. The first type of
continwus variable that you might encounter isiaterval variableThis hypothesis is

the opposite of the alternative hypothesis.

DAY 2

Ratio variablesgo a step further than interval data by requiring thataiddition to the
measurement scale meeting the requirements of an interval variable, the ratios of values
along the scale should be meaningful. For this to be true, the scale must have a true and
meaningful zero point. In our lecturer ratings this wouldam that a lecturer rated as 4
would be twice as helpful as a lecturer rated with a 2.

DAY 3

Continuous variablegsan be, well, continuous but also discrete. This is quite a tricky
distinction. A truly continuous variable can be measured to any leveleafispyn,
whereas aliscrete variablecantake on only certain values on the scale. Our example

in the text of rating lecturers on afoint scale is an example of a discrete variable.
The range of the scale i$3, but you can enter only values of 1, 24 8r 5.

DAY 4

Things like reaction times and physiological measures are valid in the sense that a
reaction time does in fact measure the time taken to react and skin conductance does
measure the conductivity of your skin. |
other things then they will be valid only if there are no other factors other than the one
wedre interested in that can influence t|
Day 5

This method is the one described above, in which different groups of people take part in
each experimental conditio The second method is to manipulate the independent
variable using the same participants. The mean is the measure of central tendency that
you are most likely to have heard of because it is simply the average score and the
media are full of average scae

DAY 6

Randomization is important because it eliminates most other sources of systematic
variation, which allows us to be sure that any systematic variation between
experimental conditions is due to the manipulation of the independent variable. Interval
data are considexbly more useful than ordinal data and most of the statistical tests in
this book rely on having data measured at this level.

Day 7

This works very nicely when we have an odd number of scores but when we have an
even number of scoresher e wondét be a middle value.
because the highest score was so big, we would ignore it. We have only 10 scores now.
As before, we should rasdeder these scores: 22, 40, 53, 57, 93, 98, 103, 108, 116, and
121. We then deulate the position of the middle score.
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Chapter Three: A single blind, randomised control
study to investigate the impact of a positive affect

Intervention on cardiovascular reactivity and recovery

3.1 Introduction

The relationship between Positive Affect (PA) and stiegs been describeddigh a
stress buffering model (séggurel.4) which proposes that the effect of stress on health
is buffered by PA levels.The objective of this study was to test the stress buffering

hypothesis using an experimental design.

A nunber of studies have investigatémw physiological indicators such as blood
pressure (BP) and heart rate (HR) change in response to acute ment&’stteds'?
464849 These studies have generally found that individuals higher ireBébetter to
and from laboreory stressors such that they have lower reactivity fagterrecovery.
Changes in BP and HR in response to stressyaieally measured asardiovascular
reactivity and recovery. éightened reactivity and delayed recovésyacute mental
strescan pedict future changes in cardiovascytarametersuch as BP and HR® 6%

" This area of research is important as continuous elevated changes in response to

stress can lead to the onset and progressicardiovascular diseases (CVD).

Cardiovascular reactivity is defined as an increased elevation in BP or HR in response
to acute mental stress which involves tasks that may be challenging, aversive, or
engagind*’?. Cardiovascular recovery is defined as the time it takes for BP and HR to
return to baseline after a strasduced task gralternatively, the extent of elation that

remains during the posask recovery period’?.

Chida and Steptoé'®® conducted a meta analysisn the association between
cardiovascular responses in response to acute mental atresmrdiovascularisk

status which included factors such aslevated blood pressure, hypertensiamd
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coronary calcification The analysisfound that heightened rdadty and delayed

recovery were linked longitudinallyo poorer cardiovascular status.

Previous studies have investigated the relationship between PA and physiological
measures such as cardiovascular, neuroendocrine and inflammatory ritatkéPs™

25 39 4649 171 Generally, tudies have found associations between PA and
cardiovascular parameters such that hayels of PA have been linked to lower BP and

HR reactivity to stress and better recovery from sttesg* 4459  However such
studies have yet to investigate whether PA interventions designed to increase PA could
improve reactivityto and recoveryfrom acute mental stress. The three good things
(TGT) intervention habeenshown to increase PA after one week and up to six months
57 In view of this, this studgimedto first see if the TGT intervention could show the
same efficacy in a healthy population and then secondly, whether the manipulation
could have aeneficial impact on reactivity and recovery in response to acute mental

stress.

As mentioned at the start of this chaptie relationship betweeRA and stress has

been described though a stress buffering modelgsetonl1.4). In relation to acw

mental stress, individuals with higher PA are predicted to be resilient to the effects of
the stress tasks and as a consequence the effect on BP recovery and reactivity will be
more adverse for someone with lower PA. For this study we hypothesise that
participants in the intervention group will react less and recover more quickly in
response to the stress tasks after aveeek intervention compared to those in the

control group.

Another area that this study addressed was the relationship between PMAand
Previous research has criticised the methaitls which PA has been measured. One
questionnaire in particular is the PANAS whielthough has been extensively used, is
often criticised for measuring current mood state and memory recall. Nevertheless, as
reviewed in thanethods chaptethe items in the PANAS (secti¢hl.] are designed

so that PA and NA are independent of eadtent Therefore if the TGT intervention

can effectively manipulate PA, then it should not have any effect on NA, when
measured by the PANAS. Therefore sseondaim of the study was to see if levels of
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PA and NA changendependentlyollowing the PA intevention. It is hypothesised that
participants undergoing the TGT intervention will have a greater increase in PA scores

compared to the control participants.

Most studies that have investigated the relationship between PA and CV measures have
been crossectional in design and therefore causaliapnotbe determined® 2* 249,

For this reason, this was a single blind randomised control shelgdds to the current

body of research. Furthermore these studies have failed to incorporate a control group
to show that a stress response actually did occur. Although the studies showed
significant increases from baseline, it is still important to camait to a control group,

as without one, any changes can be attributed to the passage of time alone. For this
reason the study design also included a non stress group and it was hypothesised that
individuals randomised to the stress group would reace mompared to people in the

no stress group.

In conclusion, based on the literature above it is hypothesised that (i) the TGT exercise
would inducean increase in PA(ii) the PA intervention would nothangenegative
affect; (iii) individuals who completd the stress task would have higbgstolic blood
pressure (SBP), diastolic blood pressure (DBP), heart rate (HR) and perceived stress
(PS) compared to the no stress grpp) the PA intervention (TGT)would reduce
SBP/DBP/HR/PSeactivity, and (v)the PA intervention (TGTwould speedooststress

recovery.

3.2 Ethical Approval

The study proposal was submitted to the Faculty of Science and Engineering Research
Ethics and Governance Committee (FRE@C}he University of Brighton for review.
Approval wasgranted on $June 2011see appendiR).
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3.3Methods

3.3.1Study Design

This was a randomised single blind control study and was conducted in the Clinical
Research Laboratories in the School of Pharmacy and Biomolecular Sciences at the
University of BrightonParticipants were randomly allocated to one of four independent
groups;(i) no stress: neutral (ii) no stress: three good things (TGT) (iii) stress: neutral
and (iv) stress: TGT Although the researcher was aware of whether individuals were
randomised tadhe stras or no stress tasks, she whsded to the taskdesigned to alter

PA or control This ensurd that none other e sear cher 6s beliefs ¢
the exercisewould affect the results. An independent persoarrange appropriate

packs that corresporetdl to the different conditions. They were in charge of
randomising which condition participani®reallocated to Theyalsoblindedthe packs

that weregiven to the participantsy the researcherf any participant required further
information about the exercise, the researcher explained both exercises to them again.

At the end of the study the researcivasgiven access to the study codesanalysis

Stress Tasks

Participants in the stress groups were asked to complete two behaviourdf thsks
Participans were asked to prepare a speech defendnagpselvesin a role play
accusation. These were randomly assigned to one of the following (threat of
unemployment, a shop lifting accusation, or an incident involving a close relative living
in a nursing home). They were given two minutes preparation time and then were
instructed to talk about the situation for a further 3 minutes in front of a video camera
(in reality the camera did not record volunteers performance, but participants were not

informed of this until debriefing at the end of the study)

The second task involved a mirror tracing exercise whereby participants were asked to
trace a stathatcoud only be seen in a mirrarsing a metal stylus If the participant
traced outside the star, a loud beep was emitted indicating a mistake. An element of
competition was also included whereby participants were told teatsitore would be

marked agairtsother participants. laddition, on their second visihey were asked to
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try to beat their first visit personal scor@hese tasks have previously been shown to

elicit a stress respon&8 46173,

No Stress Tasks

Participants in the no stress groups were asked to read an academic journal for 5
minutes 7. The second task also involved a mirror tracing exercise, however,
participants were asked to trace the star withetal stylus without the mirror or shield

present anthere waso element of competition.

Sample Size
The sample size was based on a power analysis for an effect size of 0.30 where n = 48

with repeated measures gives powebéia err prob) of 0.93 (dwer v 3.1).

3.3.2Participants

People were considered eligible for inclusion in this study if they fulfilled all of the
following criteria, (i) gave writterinformed consent to take part in the study (ii) had a

BMI between 18.5 and 29.9iii) were aged between 18 and 40 years and (iv) had the
ability to read and write English fluently. Volunteers were excluded from the study if
they were a current smoker, were diagnosed with any heart relateldms, were on
medication omwerereceivirg any treatment for mental health problems. Furthermore,
females who were pregnant or breastfeeding, or who thought they may be pregnant were
excluded. Al l data were regarded as coc
assigned experimental numberreaised as identification and no individual data was

reproduced.
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3.3.3Measures

Predictor
The PANAS was used to measure PA. Two timeframes were used forrfueseuwf
this study. At visit onethe timeframe used was g e n e radl| fdr yigit twothe

timeframeusedwag d ur i ng t h(see geationt2.)lve e k 0

Cardiovascular Measures

The primary measureshich were taken using a validated bloaggsure monitor (see
section 2.4.1weresystolic blood pressure, (SBP) diastolic blood pressure (O&RYt

rate (HR) and perceived stress (PS) whereby participants were asked to rate how
stressed they were feelinglhesemeasures were takeat baseline, duringon tasks)

and after the task&ost tasks) The on taskreadingfor SBP, DBP, HR and P®#as
calculatedby averaginghe scores that were obtained from the two stress tasks or two
no stress tasks.

From these CV measures, CV reactivity and recovery sailatedand these served

as the main outcome measureBo measure reactivity, the difference between the on
task reading and thbaseline reading was calculated, with a higher positive value
indicating greater reactivityTo measure recovery, the difference between the post task
reading and the on tasks reagliwas calculated higher positive score indicated better

recovery

Demographic Factors

Participants were asked to report thage, gender, ethnic background awidication.
Participantsdo weight and height eddseee me ¢
section 2.4.2)

Psychosocial Factors

Participants were askéd completethe following validated questionnairdbe PSS and
CD-RISC which were used to measure perceived sti@sd resilience respectively.

These validated questionnaires have been used extensively in other research areas and

were chosen for their demonstrated religpiind validity (see section 2.1.2 and 2)3.1
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3.3.4Procedure

On arrival at the laboratorgt visit one, participans height and weight were measured
and then theywere asked to completiaree questionnaires (PANAS, PSS and CD
RISG-10). The blood pressure monitor was then attached to thelommnant hand of
the participant.Participants were instructdd sit quietlyand afterlO minutesthreeBP
and HRreading were takerand then averaged to represent baseline le¥Rasticipants
were asked to report on a scale of7lhow stressed they felt at that moment in tithe (

indicating not stressful at aind 7 indicating very stresged

Participants were then randomly assigned to either complete two stress tasks or two no
stress taskésee section 3.3.1The duration of each task was 5 minutes and BP and HR
readings were recorded at 3 minutes for each tadker each task participants were
asked to report on a scale of7Lhow stressed they felt {ndicating not stressful at all

and 7 indicating very stressed

After completing the second task, participants were then instructed to sit quietly for 10
minutes. BP and HR readings were taken at 5 minutes and again at 10 minutes.
Participants were then asked again to report on a scalerafidw stressed they felt (

indicating not stressful at all and 7 indicating very stressed

Atthe end of visitonethepar t i ci pant 6s were given a s
the PA intervention or the control exercise. Participants were instructednalete the

written task and tcome baclafter 7 days t@omplete visit two

The laboratory procedure coieped ly participants at visit one was repeated at visit
two. At the end of the study participants were fully debriefed about the study. The

procedure is summarised kingure3.1.



Assessed for eligibility
N=54

Excluded n=6

*  Did not meet inclusion criteria n=3
s * Did not complete both lab sessions n=2
+ Technical problem BP measurement n=1

Randomusation n=48

I
\] v

Stress Group n=24 No Stress Group n=24
Lab Session 1 Lab Session 1
Role play, mirror fracing Reading, control mirror task
Post task Recovery Post task recovery

\ v \/ YV
Intervention Control Intervention Control
1 week 1 week 1 week 1 week
(TGT) n=12 n=l12 (TGT) n=12 n=12

v v N v

Stress Group
Lab Session 2
Repeat session 1
N=12

Stress Group
Lab Session 2
Repeat session 1
N=12

No Stress Group
Lab Session 2
Repeat session 1
N=12

No Stress Group
Lab Session 2
Repeat session 1
N=12

Vv

Debrief
N=48
End of Study

Figure 3.1 Flow diagram illustrating order of events for visit oneand visit two. TGT = Three Good Things
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3.4 Data Analysis

The statistical softwaresed for all analysis was PASW Statistics 18. Normality tests
were performed using the Kolmogor®mirnov and Normal €Q plots. Nom

parametric tests were used if variables did not show normality after transformation.

Data analysis was conducted in thsteps; first escriptive statisticaere calculated for
all measuresacrass the four independent groufiy no stress: neutral group (i) no

stress: three good things (TGT) group (iii) stress: neutral and (iv) stress: TGT.

Then a seri es arducted\od thdsé measures t@ assess if there were
any differences between the four independent grampsaseline BP, HR, PA, NA,
Resilience and Perceived Stress Scad)eredifferences were found, the scores were

included as covariates in the subsatuanalysis.

Finally, aser i es of mi xed ANCOVAOGs were condu
positive affect intervention (TGT vs. neutral group) and the stress manipulation (stress
vS. no stress) on (i) PA scores (ii) NA scores, (iii) reactivity to tkakSBP, DBP, HR

PSand (iv) recovery from tasks for SBP, DBP, lHRd PSacross tk two visit time

points (visit onevs. visittwo) while controlling for any significant covariates and NA
Furthermore, to analyse recovery data, thean reactivity scorat visit two was

included as a covariate if there wasmain effect of reactivityat visit one For all
outcomes a{value < .05 was considered to be statistically significant.

! NA was be used as a covariate regardless of whether or not there was a difference at baseline; this is
because we wanted to investigate iRdependent of NA and to show that PA is not the bipolar opposite
of NA when measured by PANAS.
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3.5Results

3.5.1Sample Characteristics

The number of individualezho completed tk study was 48 of whom 60% were female
and the mean age was 22 years (SD = 4.52). All of the participants had either a college

or university degree and 59% of individuals were white/white British.

Table 3.1 shows the diffences in demographics, PA, NRSS and CERISC scores
across the four groups at visit an&ignificant differences were found in ade(8, 44)

= 4.74,p = .006) and years of educatiof (3, 44) = 3.77,p = .017). Poshoc
comparisons indicated that the mean scores for participarttsee no stress: neutral
group were significantly older than individuals in the (i) stress: control group and (ii)
stress: TGT group. In addition, Pdsic comparisons also indicated that the mean
scores for participants in the no stress: neutral graalpskgnificantly higher number of
years of education than individuals in the stress: control grége, education and NA

will therefore be used as covariates in any subsequent analysis.

Table 3.1 Comparison of four randomised groups (i) no stress: neutral group (ii)
no stress: three good things (TGT) group (iii) stress: neutral and (iv) stress: TGT.
Mean scores (standard deviation).

No stress:  No stress: Stress: Stress: TGT p

neutral TGT neutral value
Age (years)  25.08 (6.16) 23.08 (4.87) 19.67 (1.56) 20.17 (1.34) .006
Education 11.79 (3.39) 10.58 (2.68) 8.58 (1.44) 9.42 (2.02) .017
(years)
BMI 23.91 (3.57) 22.11 (3.59) 22.65(2.48) 23.83(2.60) .411
PA 3.67 (.50) 3.63(.52) 3.48 (.53) 3.58 (.48) 813
NA 1.81(.39) 1.79 (.65) 2.00 (.45) 1.68 (.57) 522
PSS 2.28 (.30)  2.03(.31) 1.95 (.42) 2.15 (.36) 130
CD-RISC 3.10 (.51)  3.05 (.42) 3.00 (.34) 2.98 (.45) .899

BMI: Body Mass Index. PA: Positive Affect. NA: Negative Affect: PSS: Perceived S¢ezdse. CD
RISC: Connor Davidson Resilience Sca
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3.5.2Positive Affect Intervention

Positive Affect

Figure3.2 shows the mean positive affect scoregisit oneandvisit two independent

of age and number of years of education. Theaie no significant main effect of visit

(F (1, 42) = .29, p = .591, partial eta squared .01) indicating that PA scores were
generally the same after the one week interval. The main effect of the stress
manipulation was also not significanE (1, 42) = 93, p = .927, partial eta squared <
.001), indicating no difference in PA scores between the stress task and no stress task
groups The main effect of the PA intervention, however, was significén{l,(42) =

5.39,p = .025, partial eta squared = .1libgicating that higher PA scores were observed

in the intervention group (TGT mean = 3.63, SE = .10; neutral group mean = 3.30, SE =
.10).

Importantly, there was a significant interaction between the PA intervention and visit,
(F (1, 42) = 13.81, p = .AQ partial eta squared .25) indicatingttR# scores decreased

at visit two for the control group (visit omeean = 3.56 SE = .10; viditvo mean = 3.03

SE = .13) but not fothe intervention group (visit omaean =3.61, SE = .10; visit two
mean = 3.64SE = .13). There was no significant interaction between the stress
manipulation and visitK (1, 42) = .006, p = .520, partial eta squared = .01) indicating
tha PA scores decreased at visit tieo both the stress task and the no stress task.

There wamo significant interaction between the stress task, PA intervention and visit
(F (1, 45) =.006, p = .940, partial eta squared < .001) indicating that the decrease in PA
scores for the control intervention was the same for both the stress and the 10 stres
group. The results therefore showed that the TGT intervention prevented the decline in
PA that occurred in the control groups, regardless of whether or not participants were in
the stress/no stress groups. For this reégothesis Icannot be suppat:the TGT

exercise did not show an increase in PA.
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Figure 3.2 Mean positive affect scores atwisit one and visit two in participants
randomised to either (i) no stress: neutralgroup (ii) no stress: three good things
(TGT) group (iii) stress: neutral and (iv) stress: TGT.

Error bars represent standard error of mean; adjusted for age and years of education.
=12 per group. *p < .05

Negative Affect

Figure3.3 shows the meaNA scores avisit oneandvisit two independent of age and
number of years of education. The main effect of the PA intervention was not
significant, € (1, 42) = 1.78,p = .189, partial eta squared = .04), indicating no
differences in NA scores betweemetTGT groups and the control group. The main
effect of the stress manipulation was also not signific&n{l( 42) = 2.49p = .123,

partial eta squared = .06), indicating no differences in NA scores between the stress task
and the no stress task. Téewas also no significant main effect of vidi (1, 42) =

.23, p = .635, partial eta squared = .01), indicating that NA scores were generally the

same after the one week interval.
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There was no significant interaction between the PA intervention and(Figit, 42) <

.001, p = .996, partial eta squared < .001), indicating that the lack of change in NA
scores was similar in both the control group and the intervention group. There was no
significant interaction between the stress manipulation and #git,(42) = 1.28, p =

.264, partial eta squared = .03) indicating that the lack of change in NA scores was
similar for participants in thetress tasknd the no stress tagkoups

There was no significant interaction between the stress tasks, PA mtienvend visit
F (1, 42) = .01, p = .815, partial eta squared = .001 indicating thdatkef change

between the two visits is the same angirige four groups (sdeégure3.3).

The results thereforandicatethat the TGT intervention did nanfluence NA scores,
regardless of whether or not participants were in the stress/no stress groups. This

therefore supports HypothesistBg PA intervention did nathangeNA.

-0~ No Stress:Neutral
- No Stress: TGT
-~ Stress:Neutral
-¥- Stress. TGT

N
1

w
1

Negative Affect Score
N

———

Visit 1 Visit 2
Visit

Figure 3.3 Mean negative affect scores atisit one and visit two in participants
randomised to either of the following groups (i) no stress: neutral (ii) no stress:
three good things (TGT) (iii) stress: neutral or (iv) stress: TGT.

Error bars represent standardoerof mean; adjusted for age and years of educaton.
=12 per group.
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3.5.3Cardiovascular and Perceived Stresfesponses

Systolic Blood Pressure Reactivity

Figure 3.4 shows the systolic blood pressure (SBP) reactivity scoresitione and

visit two independent of age, years of education BiA/d The main effect of the PA
intervention was not significafF (1, 41) = .64 p = .428, indicating no differences in
SBP reactivity between the TGT group and the control gré\goexpected there was
significant main effect of the stress manipulatibr(1, 41) = 66.54p < .001,partial eta
squared = .62)indicating that SBP reactivity to tasks was higher in the stress group
compared to t no stress group. There wasignificant main effect ofiisit on SBP
reactivity (F (1, 41) = 5.21p = .028, partial eta squared = )lihdicatinga decrease in
SBP reactivity scores after the one week intefviait one mean = 10.94 SE = .88; visit
two mean = 7.74 SE 1.01)

There was no significant interaatidbetween the PA intervention and visit (L, 41) =

1.01, p = .322), indicating that change in SBP reactivitgoreswas similar in both the
control group and intervention group. There was no significant interaction between the
stress manipulation andsit (F (1, 41) = .39p = .537%, indicating that the change in
SBP reactivity was similar for participants in the stress group and the no stress group.

There was no overall interaction between stress task, PA intervention andr\(isjt (
41) = .36 p = .550, indicating the pattern of change between the two we#sthe

same amongst the four groups (Begure3.4).
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Figure 3.4 Systolic Blood Pressure (SBP) reactivity to tasks for participants atisit

one and visit two across the four groups (i) no stress: neutral group (ii) no stress:
three good things (TGT) group (iii) stress: neutral and (iv) stress: TGT.

Error bars represe standard error of mean; adjusted for age, years of education and

negative affectN = 12 per group.

Systolic Blood Pressure Recovery

Figure 3.5 shows SBP recovery scoresviit oneand visit two independent omean
reactivity scores at visit twage, years of education and NAthe main effect of the

PA interventionreached near significan€E (1, 40) = 3.75 p = .060), suggesting that
there might bea trendin SBP recovery scores between the TGT group and the control
group. There wasno significant main effect of the stress manipulatién({, 40) =

1.83 p = .183, however there was a significant interaction between the stress
manipulation and exercise sutttatindividuals in the TGT group had reducextovery

but not for the controlr@up (F (1, 40) = 5.75 p=.021). There was no significant main
effect of visit on SBP recoveryF((1, 40) = 1.63, p = .210), indicating that SBP

recovery scores were generally the same after the one week interval.

There was a significant interactidretween the PA intervention and vidi (1, 40) =

8.34 p = .00, partial eta squared =8}l indicating slower recovery at visit 2 compared
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to visit onefor the TGT group (visit 1 mean = 13.08E = 122; visit 2 mean $%6.91, SE

= 1.32 but not for the ontrol group (visit 1 mean = 7.55, SE = 1.58; visit 2 mean =
7.11, SE =73). There wasa significant interaction between the stress manipulation and
visit (F (1, 40) = 8.47, p = .006, partial eta squared 48), indicatingthatrecovery was
similar betwen visit oneandvisit two for the no stress group (visthemean = 7.37,

SE = 164; visit two mean =7.94, SE = .98 but not for individuals in the stress group
(visit 1 mean = 136, SE =1.64 visit 2 mean = &5, SE =98).

There was no overalhteraction between stress task, PA intervention and (As{tL,
40) = 2.31, p = .14), indicating the pattern athange between the two visits svihe

same amongst the four groups (Begure3.5).
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Figure 3.5 Systolic Blood Pressure (SBP) recovery from tasks for participants at

visit one and visit two across the four groups (i) no stress: neutral group (ii) no
stress: three good things (TGT) group (iii) stress: neutral and (ivjtress: TGT.

Error bars represent standard error of mean; adjusteddan reactivity scores at visit

two, age, years of education and negative affect. A higher score indicates a faster
recovery.N = 12 per group.
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In summary, the results in relation 8BP reactivity showed that individuals who
completed the stress tasks had heightened SBP, regardless of whether or not participants
were in the TGT/control groups. Theredahis supports Hypothesis tBie stress tasks

did indeed lead to heightened SERctivity compared to the individuals completing the

no stress tasksIn addition, individuals in the TGT groups had higher levels of PA
comparedto the control group at visit tw(seeFigure 3.2). However,Hypothesis 4

could not be supportedhe TGT goups showed nadditional reduction in SBP

reactivity after the one week interval.

The results showed that individuals in the TGT grouprieddcedSBP recovery at visit
two compared to visit oneForthis reason, Mpothesis Sould not be supportedince
it was predictedthatthe Stress: TGT group would hawecreasedoost stress recovery

after theintervention

Diastolic Blood Pressure Reactivity

Figure 3.6 shows the diastolic blood pressure (DBP) reactivity scoresiatoneand
visit two independent of age, years of education and NAe main effect of the PA
intervention was not significanE((1, 41 =<.001, p = .967), indicating no differences

in DBP reactivity between the TGT group and the control grddipsurprisingly, here
was asignificant main effect of the stress manipulatién({, 41) = 60.53p < .001,
partial eta squared = .pihdicating that DBP reactivity to tasks was higher in the stress
group compared to the no stress grolipere waso significant main effect of vison
DBP reactivity £ (1, 41) = .06p = .806)indicating no changes in DBP reactivditer

the one week interval.

The interaction between visit and the PA intervention was not signifi€aft, (41) =

.03, p =.869, such that théack of change in DI® reactivity was similar in both the
control groug and intervention groug The interaction between visit and the stress
manipulation was also not significamt (1, 41) = .28p = .597), indicating that théack

of changan DBP reactivity betweenisit oneandvisit two was the same for the stress

grougs as the no stress graaip
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There was no interaction between stress task, PA intervention and-\(isjt41) = .01
p = .910), indicating the pattern ahange between the two visits svhe sarm amongt

the four groups (see Figuses).
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Figure 3.6 Diastolic Blood Pressure (DBP) reactivity to tasks for participants at

visit one and visit two across the four groups (i) nostress: neutral group (ii) no

stress: three good things (TG7J group (iii) stress: neutral and (iv) stress: TGT.

Error bars represent standard error of mean; adjusted for age, years of education and
negative affectN = 12 per group.
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Diastolic Blood Pressure Recovery

Figure3.7 shows DBP recovery scoresvait oneandvisit two after adjusting for age,
years of education and NAThere was no significant main effect of the PA intervention
(F (1, 41) = 29, p = .591), indicating no differences in DBRegovery scores between
the TGT group and the control group. There wasvever a significant main effect of
the stress manipulatiofr (1, 41) = 46.89 p <.001, partial eta squared =3)5indicating

that DBP recoveryalues were largein the stress group compared to the no stress
group. This differenceis not surprisingas there was a main effect of the stress
manipulation for reactivityand therefore individuals in th® stress grouphad less to
recover from The main effect of \#it on DBP recovery scoregas not significan{F

(1, 41) = 2.44p = .126) such that there g&re nodifferences in recovery scores between

visit oneandvisit two.

There was no significant interaction between the PA intervention andfigit 41 =

15, p = .708), indicating that the lack of change in DBP recovery scores betwsién
oneandvisit two was similar in both the control group and intervention group. There
was no significant interaction between the stress tasks andfvi€lt, 41) = .02, p =

.890) indicating that the lack of change in DBP recovery scores was similar for

participants in the stress gragnd the no stress grasip

There was no interaction between stress task, PA intervention andFvidif 41) =
1.35 p = .252), indicatingthe pattern othange between the two visits svithe sara

amongst the four groups (see FigG@re).
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Figure 3.7 Diastolic Blood Pressure (DBP) recovery from tasks for participats at

visit one and visit two across the four groups (i) no stress: neutral group (ii) no
stress: three good things (TGT) group (iii) stress: neutral and (iv) stress: TGT.

Error bars represent standard error of mean; adjusted for baseline DBP, age, years of
education and negative affebt.= 12 per group.

In summary, the results in relation to DBP showed that individuals who completed the
stress tasks had heightened DERctivity, regardless of whether or not participants
were in the TGT/control groups. Therefore this suppdgothesis 3the stress tasks

did indeed lead to heightened DBP reactivity compared to the individuals completing

the no stress tasks.

As mentiond before, individuals in the TGT groups had higher levels of PA compared
to the control group at vistivo (seeFigure3.2). Despite this, the resulshowedthat
there was naeduction in DBPreactivity. For this reason, ydothesis 4could not be
supported given that the TGT groups showed no reduction in DBP reactivity after the

one week interval.

The results showed th&A intervention did not alter recovery from stresBor this
reason Hypothesis could not be supportegiventhatthe Stres: TGT groupdid not

have improvegbost stress recowgafter the one week interval.
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Heart Rate Reactivity

Figure 3.8 shows heart rate (HR) reactivity scoresvigit one and visit two, after
adjusting for age, years of education &. The main effect of the PA intervention

was not significantK (1, 41 = .20,p = .6549, indicating no differences in HR reactivity
between the TGT group and the control group. There was a significant main effect of
the stress manipulatiofr (1, 41)= 16.17 p < .001, partial eta squared =)2Bdicating

that HR reactivity to tasks was higher in the stress group compared to the no stress
group. There was no main effect @fsit on HR reactivity scored((1, 41) = 1.1% =

.286) indicating that thee was no change in HRactivity scorest visit oneand visit

two.

The interaction between visit and the PA intervention was not signifiEgidt, @1) = <

.001, p = .986, such that the lack of change in HR reactivity was similar in both the
control group and intervention group. The interaction between visit and the stress
manipulation was also not significati (1, 41 = 1.41, p = .242) indicating that the

lack of chagein HR reactivity betweenisit oneand visit two wasthe same for the

stress groupandthe no stress grosp

There was no interaction between stress task, PA intervention and-\({ijt4l) = .04
p = .848, indicating the pattern afhange betweethe two visits wa the saméor the

four groups (see Figui®8).
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Figure 3.8 Heart Rate (HR) reactivity to tasks for participants atvisit one and visit

two across the four goups (i) no stress: neutral group (ii) no stress: three good
things (TGT) group (iii) stress: neutral and (iv) stress: TGT.

Error bars represent standard error of mean; adjusted for baseline HR, age, years of
education and negative affebl.= 12 pergroup.

Heart Rate Recovery

Figure3.9 shows HR recovery scoreswvégit oneandyvisit two after adjusting for age,
years of education and NAl'here was no significant main effect of the PA intervention
(F (1, 40) = .09, p = .771), indicating nddifferences in HR recovery scores between the
TGT group and the control growg There was a significant main effect of the stress
manipulation F (1, 41) = 10.19 p = .0®, partial eta squared 20), indicating that HR
recovery values were larger in thgress group. This ffierence is not surprisingas
there was a main effect of the stress manipulation for HR reactwity therefore
individuals in the stress group would have needed to recover. nibinere was no
significant main effect of visit in HR recoverk (1, 41) = .18, p = .673), indicating that

HR recovery scores were generally the same after the one week interval.
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There was no significant interaction between the PA intervention andfvigit 41) =

.23, p = .636), indicating that the lack of change in HR recovery scores betwisin
one and visit two was similar in both the control group and intervention group. The
interaction between visit and the stress manipulation was also ndicsigt F (1, 41) =

37, p = .546), indicating that the lack of change in HR recovery scores was similar for

participants in the stress group and the no stress group.

There was no interaction between stress task, PA intervention and-\(isjt4l) = .34,
p = .562), indicating the pattern afhange between the two visits slie same amongst

the four groups (sefeigure3.9).
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Figure 3.9 Heart Rate (HR) recovery from tasks for participants atvisit one and

visit two across the four groups (i) no stress: neutral group (ii) no stress: three
good things (TGT) group (iii) stress: neutral and (iv) stress: TGT.

Error bars represent standardoerof mean; adjusted for baseline HR, age, years of
education and negative affebt.= 12 per group.
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In summary, the results in relation to HR showed that individuals who completed the
stress tasks had heightened HR, regardless of whether or noippats were in the
TGT/control groups. Therefore this suppdfgpothesis3, the stress tasks did indeed
lead to heightened HR reactivity compared to the individuals completing the no stress
tasks.

As mentioned before, individuals in the TGT groups higthdr levels of PA compared
to the control group at visttvo (seeFigure3.2). Despie this, the results showekdat
individuals across all four groups did not show a reduction in HR regctiVdor this
reason, Hypothesis 4 could not be supportiee TGT groups showed no reduction in
HR reactivity after the one week interval.

Similar to other measures, HR data provided no evidence of faster recovery after the PA
intervention. Hypothesis Sould not be supportediven thathe TGT groups did not

showimprovedpost stress recovery after the one week interval.

Perceived StresfReactivity

Figure 3.10 showshow individuals perceived the stressfulness of the task (PS) at visit
one and two after adjustinfpr age, years of educatioand NA. There was no
significant main effect of the PA interventiok (1, 41 = 66, p = .420), indicatingthat
there was no differendeetween th& GT group and the control group how stressful

the task was perceived to .beThere was a significant am effect of the stress
manipulation F (1, 41) = 33.08 p < .001, partial eta squared 45), indicating thathe
stress tasks morgere more perceived as sucifhere waso significant main effect of
visit in PSsores(F (1, 41 =2.64 p = .112), indicating thatthere was no change in the
perceivedstressfulness of the tasiiterthe one week interval.

There was no significant interaction between the PA intervention andfvigit 41 =

.06, p = .817), indicating that thdack of changein which individuals perceived the
stressfulness of the tasks betwesesit oneandvisit two was similar in both the control
group and intervention group. The interaction between visit and the stress manipulation

was also not significark (1, 41) = 3.22p = .080), indicating that thiack of change in
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which individuals perceived the stressfulness of the tasks was similar for participants in

the stress grougnd the no stress group.

There was no interaction between stressstd3K intervention and vis{F (1, 41) = .76,
p = .388, indicating the pattern afhange between the two visits svélhe same fothe
four groups (se€igure3.10).
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Figure 3.10 Perceived stress (PS3cores (reactivity)from tasks for participants at

visit one and visit two across the four groups (i) no stress: neutral group (ii) no
stress: three good things (TGT) group (iii) stress: neutral and (iv) stress: TGT.

Error bars represent standard erromudan; adjusted for age, years of education and
negative affectN = 12 per group
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Perceived Stresfkecovery

Figure3.11 showsthe recovery scores perceived stresat visit oneandvisit two after
adjusting for age, years of education and NPaerewas no significant main effect of
the PA interventionK (1, 41) <.001, p < .971), indicatingthat there was no difference
between theTGT group and the control groum recovery from theperceived
stressfulness of the tasks. There was a signifivair effect of the stress manipulation
(F (1, 41) = 30.12 p < .001, partial eta squared 42), indicating thatrecovery scores
were greater in the stress group compared to the no stress Jiosdifferencas not
surprisingas there was a main effeat the stress manipulation for how individuals
perceived the stressfulness of the taakd therefore individuals in the stress tasks
would have needed to recover mamehe stress tasks.  Tieewas namain effect of
visit in PS recovery sore§ (1, 41) = 2.52 p = .120 indicating that there was no

changeacross time

There was no significant interaction between the PA intervention andFvigit @1) =

.31, p = .580), indicating that théack of changen recoverybetweernvisit oneandvisit

two was similar in both the control group and intervention group. The interaction
between visit and the stress manipulation was also not significéht4l) = .99 p =
.326), indicating that thdack of change in which individualsecovered from their
pereived stressfulness of the tasks was similar for participants in the stressagtbup

the no stress group.

There was no interaction between stress task, PA intervention andFvidit 41) <
.001, p = .976, indicating the pattern athange between th&o visits wa the same
amongst the four groups (semgure3.11).
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Figure 3.11 Perceived stress (PS$cores (ecovery) from tasks for participants at

visit one and visit two across the four groups (i) no stress: neutral group (ii) no
stress: three good things (TGT) group (iii) stress: neutral and (iv) stress: TGT.

Error bars represent standard error of mean; adjusted for age, years of education and
negative affectN = 12 pergroup

In summary, the results in relationhow individuals perceived the stressfulness of the
tasksshowed thatparticipantswho completed the stress tagksrceived the taskas
more stressfulregardless of whether or nttey were in the TGT/contlogroups.
Therefore this supportglypothesis 3;the stress tasks did indeed letw greater

perceived stress

Despite thehigher levels of PANn the TGT groups at visitwo (seeFigure 3.2) there
were noreductiors in how stressful tasks wengerceived. For this reasontypothesis
4 could not be supportedhe TGT groups showed nadditional reductionin PS

reactivityafter the one week interval.

The results also indicated that PA was not linked to post stress recokerythis

reasonHypothesis Fould not be supported
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3.6 Discussion

A number of studies have investigated the association between PA and CV reactivity

and recovery in healthy samplég® 24 48 174,

However, our study contributes to the
existing literature by designing an experimental study to investigate the effect®\of a P
intervention on CV reactivity and recoverylhis study had three key objectives: to
investigate if the TGT exercise would increase PA independent of NA, to carry out a
controlled study with an effective stress manipulation and to extend the reseanch fro
crosssectional studies suggesting that PA is associated with better CV reactivity and

recovery in response to mental stress.

The present study found that the PA intervention did not increase PA levels over the one
week timeframe. Interestingly, hower the PA intervention was able to maintain PA
levels compared to the control group where PA levels significantly decreased. The
study also found that the tasks used were able to elicit a clear stress response as
measured by SBP/DBP/HR/PS parameteio changes were observed in DBP/HR
reactivity and DBP/HR recovery between the two visiiBifferences were observed
however inSBP reactivityover the two visitsput were not dependent on the PA
intervention. SBP recovery was slower for individuals in the PA intervention group
following the oneweek interval. No changes were found in how individuals perceived
the stressfulness of the tasks between the two visits.

There areseveralreasons that might explathe lack of effect of the PAntervention.

Firstly, the relatively high levels of PA seen in participariased on the high levels of

PA found across the four groups at baselinerélaltsmight indicatea ficei | i ng e
where the scores are so high on the scale that there is little room for improvédinent.
consequence of the lack of effect meant that we could not investigate the causal link
between PA and CV reactivity and recovery. Neverthetessesults from the current
studydid giveus the ability to compare differelgvels of PAthat represented high and

low PA (3.04 v 3.64) respectively at vi$wo. It is worth pointing out howevewhen
Steptoe et d¥ compare high and low PA using a median split, what might have been
considered as low Pfor our study was categorisedthg high PA groupn their study
(Median high PA > 2.55).
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The alternative explanation is thaircstudy recruited healthy volunteergwever, the
TGT interventionthat was originally developed by Seligmetnal®” was completed by
individuals who were already mild to moderately depressed at basdlimg.supports
the findings ofSin and Lyumburkswho found that PA interventions are more effee

in increasing welbeing inpeople whaexhiit depressive symptons.

Anotherpossibilityis that the intervention required more timk previous research the
TGT showeal most effect after onmonth. Howeveparticipants were only instructed to
do the intervention foone weekto show an effectvhich did showan increase in

happiness afteheone week®”.

Alternatively, it could be becausave used a different instrument to measure PA.
Seligman et al used the Steen Happiness Index (®Hteasurénappines which is
considered to bextremely sensitive to changes in happil&ss’®, however t can be
argual that this is onlybecausat measures happiness using a scalé fitwages from
extreme sadness to neutral to extreme happiftdss In comparison we used the
PANAS, where the response formranges from not at lato extremely, and does not
include a neutral poirtherefore addressing the issue of bipolarity

Despite PA scoresnot changingin the PA intervention group after the one week
interval they significantly decreaseimh the control group It could be argued that
during the intervening week, the control group experienced something stressful and that
is what bought a decline in PA for the control group but not the intervention group.
However, this is unlikely since participants were randomly alledato groups, plus

there were no differences in scores for perceived stress and NA using validated

guestionnaires at visitne or visit two.

The findings that the stress tasks were associated with increased SBP/DBP/HR/PS were
expected. Although, laba@y mental stress tasks have been shown to elicit a stress
response, previous studies have not always incorporated a control group to statistically
ensure that the stress manipulation was effeétf/é2. By including an appropriate
control group, this study (i) demonstratedtttiee tasks used did indeed produce a clear

stress response and (ii) enabled determination of any specific interactions with a
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stressor, rather than napecific changes in CV parameters, or change just due to

habituation to the stressor.

It was anticimted that at visitwo, participantswho had higher PA would be more
resilient to the stress tasks and as a result their reactivity would be lower. The present
study found no interaction between stress task, PA intervention and visit for
SBP/DBP/HR/PS redivity such that the pattern of change between the four groups was
generally the same after the one week interval. The only main effect of visit was for
SBP reactivity, whereby there was a decrease in reactivity sores aveibitit this was

not dependnt on the PA interventionlt is posdble that the lower reactivitycorewas
becausendividualsknew what to expct Although wedid try to address this issue by
giving the individuals different tasks/an additional element to complete at visio,

theproceduredid not differ.

One possibility is that the tasks used in the present study were inherently less stressful
than those used in both previous studi€se average reactivity to the stress task for the
present study was 17.24mmHg af8.59mmHg at visit 1 and 20.95mmHg and
15.52mmHg at visit 2 for SBP and DBP respectively. Although this was significantly
greater than the control group, in comparison to other studies it was relatively low. For
instance, Steptoe et al reported reagtieit 30mmHg for SBP and 20.7mmHg DBP and
Dowd et al reported 26.72mmHg for SBP and 25.75mmHg for DBP. However, we
followed the protocols of the experimental tasks used in both studies. An alternative
explanation is that the participants found that tls&gdess stressful. Indeed, the stress
bufferingmodelwould predict that with higher levels of PA observed in our sample, we
might expect to find less reactivity to the stressor across the sample. That we cannot
detect a relationship between PA ancctiedty might be due tafloor effect®where all

participants are relatively resilient to theestsor.

The present study found that PA was not associated with better recovery foHBBP
or PS.Our finding does support other studies that have not famd association
between PA and BP or HR recovéfy*®. However there was an graction between
the intervention and visit for SBP reay suchthatindividuals had slowerecovery at

visit two compared to visibne in the PA intervention grouput notin the control
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group Participantdn the PA interventiorgrouprecovered lesguickly following the
stressor than participants who did not have the intervenfitrs contradicts previous
research that has shown individuals high in PA to recover more quickly from a stressful
event. A possible explanatiofor the differences in rewery might bethat high PA
individualswere more engagedat visittwo and saw the tasks ashallengeas opposed

to a threat, they were still reacting even though they were in the recovery pgoot

might argue that this might be an indication of nuation; howeverwith the high

levels of PA seen in this studf,r ederi cksonds br B%sdggests and
that positive emotions such as joy and e
thinking and as a result this would build resources such as positive psychosocial factors
like the ones described above as well as overcome challenges ahopdesw skills.
Furthermore, if individuls were dwelling on the stregxperience, themhere could

have beem difference in perceived stress recovery scores at the end of the study.

In contrast to the current studgyeviousstudies havéound a link betweehigh PA and

SBP recovery*® 4”58 while some have not founahy association$* 1’8, Papousek et

al used the PANAS to investigate CV recovéf§ andalthough reactivity scoresere

much lover, theyused a different method to elieitstress response whicbuld explain

the low reactivity scores in resps to stress.The results of this study fourithat
higher PA as measured by the PANAS was associated with better diastolic BPyrecover

butnot systolic BP recovery’d.

The results ofhis study did replicate some of the findings from Steptoe éf atho
investigated PA using both the PANAS and EMA. They foundimks between PAas
measured by PANASNd (i) diastolidblood pressure and (ii) heart rat&he results of
this study do not support the strdrdfering model of PA. However it is likely that a
ceiling effect occurred anfiliture studieshouldinvestigate individuals with lower PA
to optimise the efficacy of the intervention and establiskffect on CV reactivity and

recovery.
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3.6.1Limitations

The sample population was relatively young (22 years, SD = driifage might have

an impact on C\feactivity and recovery scores. For instar@@asperin et al found that
people ageaver46 were twice s likely to have greater increases in blood pressure
response to stre§<7. In addition all of the participants were under taking a ursitgr
degree or had completed one, and over half the population were white/white, British

thereforetheresults might not generalise to other groups.

Compliance with the written tasks was down to the individual and completed in their
own time and therefor& was not possible to measure if individuals actually did
complete the exerciselndividualswere askedf everything was ok in completing the
written tasks and in response, none of the participants reported having any problems.
However, this was baseaih selfreport and therefore we can still not be certdim.an

effort to avoid on the Hawthorne effelf!, where peoplé sehaviourchanges in
response to being monitored, objective measures of task completion were felt to be
inappropriate Future studieshowevercould measurecompliance to the exercise by

instructing individuals to complete it online.

BP and HR measurements were taken using a calibrated BP monitor; three
measurements were taken to represent baseline levels, however only one measurement
was taken during eachstaand then finally another three further readings were obtained

to measure recovery. Although they do represent reactivity and recovery, previous
studies have used a Finapres instrument to measure BP and HR; this instrument measure
BP and HR continuousl{ ?* *¥ which is advantage as once it is attachedh®

individual, the researcher does not have to intervene during the experimental procedure.

3.7 Conclusion

This study was the first to use a PA intervention and investigate the effect on stress, CV
reactivity and recovery. Furthermore, it is also one of few studies that have used a

control group for the stressor. Although, the intervention prevented a diech#g it
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did not alter CV stress responsivity. This might be because individuals who
participated had relatively high levels of PA making it difficult to detect the impact on
CV responsivity.

The present study recruited healthy volunteers; howewene i accumulating research
towards investigating PA in populations that have chronic conditi@rse reason for

this is that dealing with the effects of any chronic condition can be stressful, and as
proposed by Pressman and ColférPA might dampen the effects of stress which can

lead to more favourable health measures.

This thesis intends to focus aliabetesDiabetes is a stressful chronic condition and
therefore as proposed by Pressmath @ohen, PA mighttamperthe effects that stress

has on important diabetes related factors. At present, there is no evidence to confirm if
there is a relationship between Pas measured by the PANA&)d diabetes outcomes

(as measured by HbAlc, self camactices and quality of life) independent of NA, and
secondly there are at present no studies that have investigated a PA intervention among

people with diabetes.

For the reasons stated above, the next two chapters will investigate the relationship
between PAand diabetes relatemitcomesn people with diabetes. This will determine
whether there is a link between PA and diabetdsomesand also the efficacy of using

an intervention designed to increase PA in people with diabetes.
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Chapter Four: A crosssectional sudy to investigate
the relationship between positive affect and health

outcomes in people with diabetes mellitus

4.1 Introduction

Diabetes Mellitusis a complex condition that requires lfeng management. Three
important diabetes relatadeasuresare HbAlc, seltarepractices and quality of life.
This is because theseitcomesarefundamental in preventing or reducing the onset of

complicationd!> 57178,

Mood state careffect diabetegelated factorshowever, the majority opublished
studies have focused on mgige affective states, such as depres$idf 12 andstress
[127 ' \which have long been accepted as predictors of increased illness susceptibility and

mortality 2% 49,

Despite a growing evidence base for PA being an independent
predictor of healtroutcomes in other chronic conditions, there has been very little
research to date to explore the relationships between PA and be@itmesn peope

with diabetes.

Depression has been linked to poor glycaemic control as watltesence ttreatment
regimes® 1% 183 Gonzalezet al ® conducteda meta analysigo examine the
relationship between depression and treatmentadberence imdividualswith type 1
and type Aiabetes. Higher baseline levels of depressive symptoms sigreficanty
linked to nonradherence to medication in people with type 2 diabetstadherence
to self-carepractices such asnedication, bloodjlucoe monitoring, diet and exercise
can affect physioldgal parameters such as HbA®RE?, blood pressure and cholesterol
levels*®3. Depression has also been shown to affect quality of lifestumdies have
generallyshown that peopleving with diabeteshave a poorer quality of life compared

to healthy individuald®®® %% 183,

This is perhaps becauskabetescan often be
burdensome and potentiallynpact multiple outcomes, all of whicban lead to

increased complicatior$3.
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Studies have also shown that protective factosuch as welbeing*®2 and problem

focused coping strategi€é? can assist the managementizbeted'®d.

Huanget al'*®¥ investigated theffectof bothprotective factorgor diabetesas well as

risk factorsfor diabetes such as age and diabetes symptomglysaemic control,
quality of life and self care behaviours in people with type 2 diabetes. The study found
thatsocial and behavioural factasschas physical activity, coping strategies and social
support were related tbetter diabeteselated outcomesbut surprisingly found no
relationship between risk factof diabetes and diabetedated measuresAlthough

this study could not determine cality, it did suggest that protective factors can play a
role in favourable diabetekealthoutcomes. This study measured diabetdsted
emotional distress as a risk factor of diabetes, but failed to measure paldotas a
protective factoas wel as NA as a risk factor. This is a limitation as there is growing

evidence that PA is an important predictor of health independent &FfA

Robertson et all%n susliespublisied beteveen E9¥0iamd 2011 in
relation to PA and diabetes outcomes found that PA was linked to lower mortality,
better exercise and lower perceived treatment burden. The studies that investigated
HbAlc found no associations between &#l glycemic control. Despite there being
growing body of literature linking psychosocial facttosliabetes relatethctors!®® 1
1%.188 ‘more studies are needed to explore the relationship bet#eand diabete

related factors (HbAlc, setfarepractices and quality of life) independent of NA

Tsenkovaet al'**? investigate the relationships between PA, copstgategiesand NA

on glycaemiacontrol and found that the relationship betweeapingand HbALc was
moderatedy PA The study recruited older women without diabetes and collected data

at baseline and at 2 years&lycaemic controis an important indicator faliabetes
however the findings from this study wdrased ompeoplewithout diabetes The Mood

and Anxiety Symptom Questionnaire (MASQ) was used to measure PA independently
from NA and coping was measured using the Coping Styles InvéhtdryHbAlc was
measured using a fasting blood glucose sample taken by a nurse and this was monitored
by individuals staying overnight at a general clinical research centre. Multiple

regressia analysis showed that problem solving coping strategiedictedHbAlc
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levelsat 2 years and showed thtte strongest effects wer®und with active coping
and instrumental coping. Positive affect was alsceediptor of HbAlc at two years and
moderatd the relationshigpetween (i) active coping (ii) instrumental coping and (iii)
suppressing competing activitiesWomenwith high PA scores who reportddwer
problem focused copingcoreshadlower levels of HbAl@compared to people with low
PA. Based onthis evidence it would be beneficial to investigabe trelationship

between problerfiocused coping and PA when investigating diabetes related outcomes.

This study aims to fill the gap in the existing literatureibyestigatingthe relationship
betweenPA (as measured by PANAS)Nd (i) HbAlc, (i) quality of life and (iii) self
carepractices in people with diabetesdependent of NA and other known risk factors

Protectiveresources such aping mechanisms and social support might be able to
buffer the negative effects of diabetesPositive psychological resources haween
shown topromotebetter health. According to Fredricksoff! these resources are built
over time in response to experiencing positive emotions which can broaden an
individual in terms of behaviour, social integration and cognition. Therefore people
who exhibit high PA should have buip resources that could pottiy dampen the
adverse negative effects on healfhhis study focusefirstly on coping strategies, in
particular problem solving techniques such as active and instrumental coping strategies.
As mentioned edier, these techniques haa@ready been agsiated with PA in relation

to HbAlc in women withoutliabetes®*3. In view of this, the aim iso extend the
existing knowledge on the handful of studies investigating PA by investigatiather

PA and coping strategies are linked to HbAlc and alher diabeteselated factors

such as seltarepractices and quality of lifen individuals withdiabetesndependent of

NA and other known risk factars

In conclusion, based on the literature above it is hypothesised that \@)lIP#e related
to lower HbAlc, better quality of life and better engagemergelf-carepractices, (ii)
higher PAwill moderateheeffectthat stress has on HbAlc, quality of life and-selfe
practices, and (iii) PA and coping strategies (active and instrumewttlpe related to
lower HbAlc, as well as better quality of life and better engagement taaself

practices.
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4.2 Ethical Approval

The study proposal was submitted to the School of Pharmacy and Biomolecular Science
Research Ethics Committee at the UniversityBrighton for review. Approval was

granted or8" SeptembeR010 (see appendB).

4.3 Methods
4.3.1Study Design

This study was crossectionaland was conductedn South East EnglandData was
collected using a seteport questionnaire and was dpmd to investigate the
relationship between PA and ¢)ycaemiccontrol, (ii) quality of life and (iii) sekcare
practices in people living witldiabetes Participants either completed a paper format or

an online version of the questionnajvéa Surve/Monkey).

Sample Size

Using a conservative estimate of detecting a small effect size (d = .20), a correlational
model with a 2sided 5% significance level and a power of 8@4ninimum sample

size of 191 peoplavas requiredG Power 3.1). In total 14®&spondents completed the

selfreport questionnaire.

4.3.2Procedure

Participants were recruited using an advertisement whicldisagbutedthrough email,

the intranet and magazines. It was sent to Brighton University, Brighton and Sussex
Medical School, Diabtes UK support groups in the South East region and Brighton and
Hove City Council. Snowball sampling technique (whereby participants are encouraged
to ask eligible associates to also complete the questionnaire) was used to maximise
recruitment. Once recited, participants were asked to complete the questionnaire
either online via a fAiSurveyMonkeyo | ink
complete a paper copy.
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The questionnaire took approximatél§ to 20 minutes to compléte The first page
contained information about the questionnaire and also informed participants about the
content and the rationale. If participants were willing to complete the questionnaire,
they were asked to pdsplayed attthe end dflscreeaga).e pt 0
This allowed the participant to complete the questionnaire. Participants that completed
the paper copy were asked to read the cover pdugeh was exactly the same as the
online version. Completing the questionnaire was an indication of consent.
completion, they were instructed to send it back to the research student using the free
post envelope that was providelfi. participants completed the questionnaire, with
permission they were put into a prize draw to win an IPOD Touch. Recruitmerd perio
for this study was between 1st September 2010 atde8iuary 2011.

4.3.3Participants

People were considered eligible for inclusion in this study if they fulfillecdbfathe
following criteria; (i) had a selreporteddiagnosis of diabetes (i) were over yéars of

age and (i) had the ability to read and write English fluently. All data were regarded as
confidential. Participantés age and a r a

as identification and no individual data was reproduced.

4.3.4Measures

Below is a summary of thmeasuregpredictor, outcomes ancbvariate} that were

included in thequestionnaire.

Positive Affect
The PANAS was uselth measure PA (see section 2)1.1

DiabetesRelated HealthOutcomes
The three primary outcomes for tlsigidy were HbAlc, selfarepractices andDiabetes
Quality of Life (DQOL). Participants were asked to sedport their HbAlc. To assess

2 A copy of the quetonnaire can be found in Appendix B (pg 194)
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DQOL and seHcare practices, participants were asked to complete the DQOL and

SDSCA qiestionnaire (see section 2.2).

Demographic Factors

Participants were asked to report on tleeirrenthousing situatiorby selecting one of
the following optionswned- with a mortgage to pay, ownddwith no mortgage to
pay, rented from councdr rented from private landlo@ .They were also asked about
their level ofeducation and instructed to select one of the following optiG&SES /
O-levels, Alevels,degree postgraduate qualificat o n no qual iBthnicati o
backgroundWhite British, Irish, Other WhitdbackgroundAll white groups) Black or
British Black (Caribbean African, Other Black background, All Black groups) Mixed
(White and Black Caribbeaiyhite and Black AfricanWhite and Asian, Othemixed
background) Asian omBritish Asian (Indian, Pakistain Bangladeshi,Other Asian
backgroundAll Asian groups)Chinese or Other Ethnic Group (Chinese, Other ethnic
group, All Chinese groups) oAll Ethnic Groups)and marital statugmarried/civil
partnership, cohabitating, separated, divorced or simgleg also categorised whereby
participants were instructed to select the category that they feltdpssentedhem.

Participants were asked to report their age in years.

PsychosociaFactors

Participants were asked if they hader been diagnosed with deession and if they
were currently taking medication for depressidPerceived stress was measured using
the PSS8 149 and coping strategies were measured usingG@PE inventory*4.

These validated questionnaires have been used extensively in other research areas and
were chosen for their demonstrated religpiéind validity (see section 2.1ahd 2.3.2).
Individuals were asked treporton alcoholuse and data was obtained using 2 items
from theAlcohol Users DisorderIdentification Test®3, individualswho reported that

they drankalcoholwere asked to report how often whiclasvscored as follows; less
than a month{1) 2 -4 times per mont2) 27 3 times per week (3}+ times per week

(4). Then individuals were asked to report how many units which was scored as follows
1-2 (0) 3-4 (1) 5-6 (2) 7-8 (3) 9+ (4). These scores we added together to form a score

thatranged froml to 8 with higher scores indicating greater units per week of alcohol
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intake Smoking status was assessed by asking partisipamt many cigarettes they
hadsmoked in the last weét?.

Diabetes and Health Relatedractors

Participants were also asked to report more specifically on certain diabletesl
factorssuch as type of diabetég/pe 1, typ 2 or gestational) duration of diabetes
(years: 02, 25, 510, 1620, 20-30, 30+) medication,diabetes related emorbidities

and other complicationsFurthermore they weralso asked if they had attended social
support groups or/and an NHS educatiopeogramme related to their diabetes.
Participants were asked to report their weight and height from which BMI was

calculated (sesection 2.4.2Figure2.2).

4.4 Data Analysis

The statistical softwarePASW Statistics 18was used for all analgs. Descriptive
statistics, means, standard deviations, frequencies and percentages were cédculated
all measures Normality tests were performed using the Kolmoge8onirnov and
Normal QQ plots.In addition, further analysis was carried out to ensuaéttiere was

no violation of the assumptions of multicollineariffo determine the presence of
multicollinearity two values were calculated, tolerance and variance inflation factor
(VIF). Tolerance is an indicator of how much variability of the specifiediictor is not
explained by the other predictors. Values less than .10 were considered to be very low
and an indication of multicollinearity. VIF is the inverse of tolerance and values greater
than 10 indicated presence of multicollinearityon-paraméric tests were used if
variables did not show normality after transformatidxil data for the diabetes quality

of life subscales were transformed so that a positive quality of life was equivalent to a
higher scoré'®?. For example, individuals who scored highly on the impact subscale
reported that diabetes did not negatively impact their lives. all outcomes a-palue

< .05 was considered to lstatistically significant. Ef f ect s si zebds wer

squared where .01 is small, .06 is medium and .138 is considerefiarge

Relationships between all continuous variables weiteally investigated with either

Pear sonds oRho cBrpelatoms mioinvestigate differences between the
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categorical variables on diabetes related outcomes, a seritsstd,tMarAWhitney tests

and Chi squares were used.

Depending on the level of measurement and the parametric quality of thendhigle
linearor logistic regression analysis was used to investigate the relationship between PA
and diabetes related outcomes (as measured by HbAZXcaseffractices and diabetes
quality of life). Hierarchical multiple regression was used to predict HbAlc, DQOL
satisfaction, DQOL impact, DQOL diabetes related worries and DQOL social worries
whilst taking into account NA and other significant covariates as identifiethe
correlational analysis. Allactorsthat significantly correlated with the outcome were
entered in step one. To test if PA made a unique prediction, mean PA was then
included in step two. When mean NA did not significantly correlate as a devaith

the outcome, it was added at step three.

For interaction analysis between PA and (i) coping strategies or (ii) perceived stress,
two-way betweergroups ANOVAS svere used for all DQOL subscales and HbAlc.
Direct logistic regression was used foif searepractices. The main effect predictors
were added at step one and then the interaction terms were entered at step two.

4 5Results

4.5.1Sample Characteristics

In total 147 respondents completed the-sgiort questionnaireOne hundred and four
respondets completed the questionnaire online d3despondents completed it using
the paper formatTable 4.1 and Table 4.2 show the descriptive statistics for all

variables. Seitarebehavioursare also summarised Trable4.3.
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Table 4.1 Descriptive statistics for demographic, psychosocial and diabetes

variables

Continuous Measures N Mean (zSD) Minimum T Maximum
Age (years) 140 53.69 (15.23) 207 84
Body mass index (kg/f 132 29.24 (7.47) 17.07 58.88
Mean Positive Affect 138 3.04 (0.77) 1i 4.50
Mean Negative Affect 137 1.96 (0.79) 1i 4.00
COPE: Active 145 1.45 (1.02) 014

COPE: Instrumental 145 1.97 (1.00) 0i 4

Mean PSS score 146 1.68 (0.75) 071 3.30
Alcohol (units per week) 110 3.52(1.90) 178

HbAlc 87 7.35(1.34) 4.3071 12
DQOL Satisfaction 147 63.85 (17.57) 23.33i 100
DQOL Impact 145 66.67 (11.05) 36.11i 100
DQOL Diabetes Related Worries 127 67.54 (24.95) 8.331 100
DQOL Social Worries 57 73.68 (24.58) 4.761 100
Number ofcomplications 145 2.03(1.80) 0718

DQOL = Diabetes Quality of Life, PSS = Perceived Stress Scale
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Table 4.2 Descriptive statistics for categorical demographics, diabetes related

variables and depression status

n (%)
Gender (n = 141)
Male 71 (50.4)
Female 70 (49.6)
Marital status (n = 144)
Married/civil partnership 85 (59.0)
Separated 8 (5.6)
Widowed 6 (4.2
Single 21 (14.6)
Divorced 10 (6.9)
Cohabitating 14 (9.7)
Housing (n = 140)
Owned with a mortgage to pay 55 (39.3)
Owned with no mortgage to pay 50 (35.7)
Rented from Council 12 (8.6)
Rented from Private Landlord 23 (16.4)
Ethnic Background (n = 147)
White/White British 127 (86.4)
Other 20 (13.6)
Type of Diabetes (n = 144)
Type 1 47 (32.6)
Type 2 97 (67.4)
Duration of diabetes (years) (n = 144)
01 2 23 (16.0)
215 34 (23.6)
51 10 35 (24.3)
107 20 23 (16.0)
207 30 13 (9.0)
30 + 16 (11.1)
Clinical diagnosis of depressiorfn = 137)
Yes 27 (19.7)

No

110 (80.3)
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n (%)

Self-carePractices( engaged O 5 days)

Healthy Diet 75 (51.0)

Specific Diet 68 (46.3)

Exercise 40 (27.2)

Blood glucose testing 47 (32.0)

Feet checks 22(15.0)
Treatment (n = 146)

Diet and Exercise 18 (12.3)

Oral Medication 31 (21.2)

Diet, Exercise and Oral Medication 25 (17.1)

Insulin 47 (32.2)

Oral Medication and Insulin 21 (14.4)

Oral Medication, Insulin, Diet and Exercise 4 (2.7)
Taking other medication

Antihypertensivgn = 146) 77 (527)

Statins(n = 144) 88 (61.)

Anti platelet(n = 143) 42 (29.4)
Attendance

Attend NHS educational course (n = 131) 48 (36.9

Attend regular support groups (n = 131) 50 (38.2
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4.5.2HbAlc

The mean HbA1c for the total sample was 7.35% (SD = 1.34{ miax = 4.3/ 12).

Correlations/associations with demographidactors
No associations were found betwessif-reportedHbAlc andany of thedemographic

factors (age, log BMI, gender, marital status and ethnic background).

Correlations/associations with psychosocial factors

Alcohol was positively correlated with Hilc (rtho = .24 p = .056 suggesting higher
levels of alcohol consumption was related to higher levels of HbAlc. Howewather
association wrefound between HbAlc and (i) PA (ii) N@i) perceived stress and (iv)
coping strategies (sdable4.4).

Correlations/associations withdiabetesrelated factors

As expected articipants with type 1 diabetes had higher levels of Hbthano people

with type 2 diabetefJ =607,z=-2.63,p = <.01r = .28 n = 87)type 1 diabetemedian

= 7.5 IQR =6.88.2 type 2 diabetegnedian =6.9, IQR =6.4-7.48, however for all
other diabeteselated factors (support groups, education programme, diabetes
medication and number of complications) no significant differeneese found in
levels of HbAlc.
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Table 4.4 Correlation matrix of demographic, psychosocial and diabetes related factors on diabetes related outcofhes

Diabetes
Related
Demographics Psychosocial Rctors Factors
Body
Diabetes Mass Positive Negative Perceived Active Instrumental Number of
Outcomes Age Index Affect Affect Stress Coping Coping Complications
HbAlc r/rho -.08 -.13 -.10 -.13 -.03 -.01 -.20 -.04
n 85 83 84 84 87 87 87 86
DQOL rirho 38* -.29* 37 -.56** -.53** .07 .19* -.10
Satisfaction n 140 132 138 137 146 145 145 145
DQOL r/rho 38 -.01 .10 -.46** -.34x* -.10 -12 -.19*
Impact n 139 131 136 135 145 144 144 143
DQOL r/rho A1 -11 .18* -.46** -.42** -.04 -.01 -.19*
Diabetes Related 121 115 119 118 127 127 127 125
Worries
DQOL r/rho 61** .19 .16 -.63** -.62** .001 -.08 -11
Social Worries 54 50 55 54 57 57 57 56

Note r/rho =Figures here represent either the r or rho statistic as some of the data was not normally distributed. 81 p< @<.05. n = number of participants

3 A more detailed version of resultsprovided in Appendix B (pg 193)
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4.5.3Diabetes Quality of Life

Correlations/assocations with demographic factors

Bivariate analysisTable 4.4) indicated that all subscales of the DQOL (satisfaction,
impact social worries and diabetedated worries)negatively correlated with age
suggesting thavlder individuals reportedhigher quaty of life. Individuals who were
married/cohabitating scored higher on the DQOL satisfaction and DQOL social worries
subscales than people who were not married/cohabitating, suggesting that people who
were married/cohabitating were more satisfied withrtmbetes treatment (142) =

2.40, p = .018,r = .039) (married/cohabitating mean = 66.09, SD = 17.50; not
married/cohabitating mean = 58.63, SD = 16.89) and reported that the social worries
associated with their diabetes did not affect their livegesdhly U = 158.5,2=-3.79,p

< .001,r = .51) (married/cohabitating median = 85.71, IQR = 66.6@.00; not
married/cohabitating median = 66.67, IQR = 33388395).

DQOL satisfaction negatively correlated with log BfdeeTable4.4) and were more

likely to report that theyvere not smokerg (126) =-2.22,p = .029,r = .038) (smoker

mean = 52.56, SD = 15.15; not smoker mean = 65.26, SD = 17.56). This indicates that
peoplewho smoked and had higher BMI reported that they \Wesssatisfied with their

diabetes treatment

Correlations/associations with psychosocial factors
DQOL satisfaction negatively correlated with instrumental coping and PAT@le
4.4) indicatingthat peoplewho reportedhigher PA andwho engagd in instumental

coping strategiewere mordikely to report that they wergatisfied with their diabetes

Bivariate analysisTable 4.4) indicated that all subscales of the DQOL (satisfaction,
impact social worries and diabetes related worries) negativelylatexdevith perceived
stress and NAsuggesting that individualwho reported éssstress and had lowétA
reporteda betterDQOL.

Significant differences were found in the following DQOL subscales (satisfaction,
impact and social worries) in depress&taus. Unsurprisingly, peple who reported

that they had a clinical diagnosis of depression (DQOL satisfa¢t{@B85) =-2.27,p =
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.025,r = .037) (DQOL impact = 1036.5,z=-2.32,p = .02,r = .20) (DQOL social
worries:U = 77.00,z = -3.15,p = .002,r = .43) reported a lower quality of life fall

three DQOL subscales (i) satisfaction (depression mean = 57.27 SD = 17.94; no
depression mean = 65.80, SD = 17.41), (ii) impact (depression median = 65.00 IQR =
55-70; no depression median = 69.59, IQR6%£3973.75) and (iii)) social worries
(depression median = 55.95, IQR =66.67; no depression median = 80.95, IQR =
67.8695.24).

Individuals who attended support groups scored higher on the DQOL satisfaction,
DQOL impact and DQOL diabetes related vies subscales than people who did not
attend, suggesting that people who attended support groups were more satisfied with
treatment t((129) =-3.57,p < .00, r = .09) (support group mean = 71.15 SD = 16.56;

no support group mean = 60.27, SD = 17.1§)ored that their diabetes did not impact
their lives adverselyl = 1311.5,z=-3.15,p = .002,r = .28) (support group median =
72.50, IQR = 65.1F5.00; no support group median = 66.25, IQR = 56.887) and

had fewer diabetes related worriés £ 1016.5, z = -2.40,p = .016,r = .23) (support

group median = 83.33, IQR = 66:89.58; no support group median = 66.67, IQR =
43.7583.33).

Correlations/associations withdiabetesrelated factors

As expected,ndividuals who had type 1 diabetes reported a lower quality obtifall

three subscalg®QOL satisfactiont (113) =-2.07,p = .041,r = .044) (DQOL impact:
U=1633.5z=-2.51,p=.012,r =.21) (DQOL diabetes related worries= 1250.5,z
=-2.67,p = .008,r = .24} (i) satisfaction (type 1 diabetes mean = 60.30 SD = 14.55;
type 2 diabetes mean = 66.16, SD = 18.43), (ii) impact (type 1 diabetes median = 65.63
IQR = 58.1371.56; type 2 diabetes median = 70.00, IQR = 6Z83D0) and (i
diabetes related worries (type 1 diabetes median = 58.33, IQR =8R3B§ type 2
diabetes median = 77.78, IQR = 562b67).
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4.5.4Self-care Behaviours

Individuals who followed a healthy diet for more than 5 days repemedging in more

instrumental coping strategield £1988.5z=-257,p=.01,r= . 21) (O 5day
=200,IQR=18.0; O 5 days me d2la)randalsohadthigher | QF
levels of PA {= (136) =-2.73,p=.007r= . 052) ( &G 5d a&yls Snbe an

days mean = 2.86, SD = .82).

Individuals who avoided high fat foods for more than 5 days reported engadothin

more instrumentall{ =2056.5,z = -2.26,p = .002,r= . 2 6) (O 5days me
IQR=1.633. 0 ; Cedign =21090,yIGR =m.@.25) andactive coping strategies
(U=1839,z=-3.15,p=.024r= .19 (O 5days mediSan ©H 5. 7

median = 1.00, IQR =:3.0).

Not surprisingly, mdividuals who reported exercising for more than 5 days had lower

log BMI (U =1313.57=-2.12,p=.034r= . 18) (O 5days medi an
days median = 1.45) = 96) andreported engaging in active coping strategids (
=1312.5,2=-3.42,p = .001,r = .28) U =1839,z=-3.15,p=.024r= .19 (O 5d
medi an = 2.00, n = 39; O 5 days medi an =

Individuals whoreported monitoring their blood glucose levéds more than 5 days

wereyounger {= (138) = 2.50p=.014r= . 043) (O 5days mean =
O 5 days mean = mbrb lik@yxqberdrbed & Z1, M=41448=227)03),
had lower log BMI {= (143) =2.17p=.032r= . 035) (O 5days me:

.09; O 5 days me aa type 1 tliabdtds(q1,93144) =.39.40), , h ¢
reported taking antidiabetic medicatian 1, n =145 ) = 10.39) aneported engaging
in instrumental coping strategied €1793.5,z = -2.20,p = .028,r = . 18) (0 5
medi an = 2.00, mn=208@z98). O 5 days med:i

No other significant demographic, psychosocial or diabetes related factors were found
with selfcarepractices.
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4.5 5Associations between Diabetes Related Outcomes

A Chi-square test for independence (with Yates Continuity Correctiongatedl an
association betweefollowing a healthy diet and avoidance lagh fat foods ¢ 41, n

=147) = 24.01p < .001). There was an association between individuals who reported
exercising more regularly and who reported following a healthyadi#t) = 6.91,p =

.009) and who avoided high fat foods A1) = 8.84,p = .003). There was also an
association between individuals who reported exercising and monitoring their glucose
levels for more than five days 41) = 9.39). Furthermoren relation to H\1c, as
expectedndividuals who reported following a healthy diét € 625.5,z = -2.69,p =
.007) (O 5days median = 6.80, n = 47; O
fat foods U =617.5,z=-277,p= . 006) (O 5days mbBdaysan =
median = 7.40, n = 46) for more than five days had lower HbAlc.

Individuals who monitored their glucose levels had higher diabetes related worges (

1253,z=-282p= .005) (O 5days median = 66.67,
= 84) aml had lower DQOL impact scoreb = 1744,z=-227,p= . 02 3) (O
median = 65.00, n = 46; O 5 days medi an

It is not surprising thatndividuals whoscored highly on the DQOL satisfaction
subscale scalalso reported that thedliabetes did not impact their lives negativety(

= .54, n = 145,p < .001) had fewer social worriegh = .45 n = 57,p < .001) and
diabetes related worrieshp = .60 n = 127,p < .001). Furthermore a positive
correlation between DQOL impact andl QQOL social worriesrfo = .54, n =57p <

.001) and (ii) diabetes related worriehq = .66, n = 126,p < .001) suggests that
individuals who reported that their diabetes did not impact their lives negatively also

reported fewer social and diabetelated worries.

In summary, PA was associated wilQOL satisfaction,DQOL diabetes related
worries and diet. This provides support for parts of Hypothesis 1, given that people
who reported higher PA had betieQOL satisfaction, fewer diabetes relatedrnes

and were more likely to report following healthy diet. No support was found for
Hypothesis 2, PA was not found to be associated with HbAlc, diabetes impact,

avoiding high fat foods, monitoring glucose levels, engaging in regular exercise and
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checkng feet. These outcomes do not supptypothesis 1, given that no associations
were found between people who reported higher PA and lower HbAlc, better diabetes

impact and most setfarepractices.

The next part of this resslsection focuses on thdiabetes healtbutcomes (HbAlc,
DQOL satisfaction, DQOL diabetes related worries and following a healthy diet) that
were related to PA. The objective is to see whether PA can independently predict the
healthoutcomes independent of NA as well as othetdis that significantly correlate

with the outcome.

4 5.6 Positive Affectand DiabetesRelated Outcomes

PA and HbAlc

Although there was no significant correlation between HbAlc and PA, both factors
showed significanassociations witliollowing a healthy diefor more than 5 days. For

this reason, a twway betweergroups analysis of variance was conducted to
investigate any interaction effedietween PA andbllowing a healthy diet ofibAlc.

The main effect for healthy dief (1, 82) = 7.02 = .010) was ignificant however the

main effect for PAF (1, 82) = .64p = .426)was not. The interaction effect between
following a healthy diet and PA on HbAlc was significaat({, 82) = 4.65 = .034)
suggesting that the relationship between PA and HbAlc was different for people who
reported following a healthy diet and those who did not. It should be hotest e n e 6 s
test did show heterogeneity of variances and therefore the result shoutdted twith

caution.

Figure4.1 shows no direct association between PA and HbAZc.Q0, p = .344). For
individuals who reported not following a healthy diet for more than five days, higher
PA levels were associated with lower levels of HbAlc (reachear significance)lio

= -.27, p = .092). No such association was found for individuals who reported
following a healthy dietr(= .20 p = .181). This suggests that in the absence of healthy
eating PA might have a positive impact on HbAlc.
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Figure 4.1 Interaction plot between Positive Affect (PA), HbAlc and following a
healthy diet

PA and DQOL Satisfaction

Hierarchical multiple regression was used to assess the ability of PA to predict DQOL
satisfaction after taking into account the variance explained by the other factors (see
Table4.5). DQOL diabetes social worriggsinitially included in this model, heever

was removed dudo small sample size (n = 57) atite presence of multicollinearity
(Model 1:tolerance value = Dand VIF =39.7). The covariatesthat correlated
significantly with DQOL satisfactionwere entered at step 1, explaining.26 of the
variance in DQOL satisfactiofF (12, 96) =11.12 p<.001) After entry of PA at step

2, the total variance explained by the model as a whole %a@o5(F (13, 95) =10.82

p <.001). PA explained an additiortaB% of the variance in DQOL satisfamt after
controlling for type of diabetesage,log BMI, marital status, NA, perceived stress,
depression and smoking status, instrumental coping, attending support @Q4pk,
diabetes worries andQOL impact R squared change 815 F change (195) = 3.6],

p = .060).
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Table 4.5 Hierarchical multiple regression analysis for factors predicting DQOL
satisfaction

Step 1 Step 2
Variable B SEB b B SEB b
Log body mass index -31.31 1261 -0.18* -30.64 12.45 -0.18*
Age 0.02 0.11 0.02 0.03 0.11 0.02
Marital status -0.73 2.64 -0.02 0.06 2.64 0.00
Mean perceived stress  -4.11 2.34 -0.18 -255 245 -0.11
Mean negative affect -4.49 2.25 -0.20* -4.78  2.23 -0.21*
Depression status -0.72 3.32 -0.02 -0.45  3.28 -0.01
Mean instrumental 3.32 1.24 0.19* 2.84 1.25 0.16*
coping
DQOL1T impact 0.32 0.16 0.20* 0.35 0.16 0.22*
DQOL - diabetes 0.15 0.07 0.21* 0.13 0.07 0.18*
worries
Attend support groups  1.95 3.00 0.05 1.82 2.96 0.05
Type of diabetes 5.24 3.06 0.14 5.17 3.02 0.14
Smoking status 2.55 4.52 0.04 3.14 4.47 0.05
Mean positive affect 3.27 1.72 0.14
R squared 58*x1 0.6¢

Note. *p<.05. *p<.01.
! ThisR squared value relates to Step 1 and includes covariate$ BhigR squared value relates to Step
2 and includes covariates and PA.

PA and DQOL Diabetes Related Worries

Hierarchical multiple regression was used to assess the ability of PA to predict DQOL
diabetes worries after taking into account the variance explained by the other factors
(seeTable4.6). Although the DQOL social worries subscale was initially inclued

this model, it was removed due to small sample &ize 57). The covariates that
correlated significantly with DQOL diabetes worriesre entered at step 1, explaining
57.8% of the variance in DQOL diabetes woryiggs(9, 102) = 15.55p < .001) After

entry of PA at step 2, the total variance explained by the model as a whol8.i#s 5

(F (10, 101) = 14.01p < .001). PA explained an additional .3% of the variance in
DQOL diabetes worries aftarontrolling DQOL satisfaction, DQOL impact, glucose



103

monitoring, type of diabetes, total complications, attend support groups, age (years),
negative affect, and perceived stré&@squared change = .00Bchange (1, 101) = 651,
p = .422). Therefore PA did not significantly predict DQOL diabetes worries thiece

other factors had been accounted for.

Table 4.6 Hierarchical multiple regression analysis for factors predicting DQOL
diabetes related worries

Step 1 Step 2
Variable B SEB b B SEB b
Age 0.28 0.16 0.17 0.29 0.16 0.18
Mean perceived stress -2.61  3.21 -0.08 -1.72  3.40 -0.05
Mean negative affect 0.32 3.12 0.01 -0.01 3.15 0.00
Complications -1.58 1.05 -0.11 -1.56 1.05 -0.11
DQOL T impact 1.03 0.19 0.46™* 1.05 0.20 0.47*
DQOL - satisfaction 0.30 0.13 0.21* 0.28 0.13 0.19
Attend support groups  -0.45  4.13 -0.01 -0.59 4.14 -0.01
Type of diabetes -2.88 4.59 -0.05 -3.02 4.60 -0.06
Glucose Monitoring -7.55 4.26 -0.14 -7.89 4.29 -0.15
Mean positive affect 1.94 2.40 0.06
R squared 58**1 0.58*

Note. *p<.05. *p<.01.
! ThisR squared value relates to Step 1 and includes covariate$ higR squared value relates to Step
2 and includes covariates and PA.
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PA and General Diet

As shown inTable 4.7, the logistic regression model at step two contained four
predictor variables. The full model at step two was statistically significagé( n =

136) = 34.67p < .05) indicating that it was able to distingulsétween individuals who
reported following more than 5 days of healthy eating than those who did not. The
model at step two as a whole explained 30.0% (Nagelkerke R squared) of the variance
in following a healthy diet and correctly classified 75% of saseBoth PA and
following a specific diet made significant contributions at step two. The strongest
predictor of following a healthy diet was specific diet (avoiding high fat foods) with an
odds ratio of 5.24. This suggests that people who avoided &iglodds were 5.24
times more likely to follow a healthy diet. Respondents who reported higher levels of
PA were almost twice as likely to follow a healthy diet for more than five days after

controlling for all other factors in the model (odds ratio 1.74).

When NA was included at step three, although the model remained statistically
significant as a wholeg(45, n = 136) = 37.32p < .05), PA did not make a unique
contribution in following a healthy diep & .089).
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Table 4.7 Logistic regression predicting the likelihood of following a healthy diet for more than five days

Step 1 Step 2 Step 3
Variable B WALD OR CI B WALD OR CI B WALD OR CI
Mean instrumental coping 0.30 2.30 1.35 .92-1.99 0.21 1.04 1.23 .82-1.85 0.25 1.39 1.28 .851.94
Specific diet 1.61 16.41* 4.98 2.2910.83 1.66 16.47** 5.24 2.3611.66 1.73 17.01** 5.62 2.4812.67
Exercise 0.58 161 1.79 .734.38 0.57 1.45 1.76 .7-4.43 0.63 1.79 1.88 .744.78
Mean positive affect 0.56 4.32* 1.74 1.032.94 0.47 2.89 1.60 .932.74
Mean negative affect -0.43 2.58 0.65 .381.10

Note. < .05. *p<.01. OR. Odds Ratio. CI. Confidence Interval
Step 1. Covariates only; Step 2. Covariates and PA; Step 3. Covariates, PA and NA.
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4.5.7Positive Affectand Coping Interactions on Diabetes Related Outcomes

A series of tweway betweergroups ANCOVA were conducted to assess the
relationship between coping strategies (active and instrumental) and PA on (i) HbAlc
and (i) DQOL. To test this teraction on seltarepractices, logistic regression was

used. Using a median split, two groups were calculated for(li?gh vs. low).
Leveneds test of equality of error wvari a
instances the variance of oammes was not equal, caution was taken when evaluating

the results.

HbAlc

The main effect for both PA((1, 82) = .1.39p = .241) and active copindr((1, 82) =

.06 p = .815) on HbAlc did not reach statistical significance. The interaction effect
between active coping and PA on HbAlc was not statistically signifi€a(t,(82) =
.36,p = .550).

The main effect for both PAF((1, 82) = .02p = .899) and instrumental coping (1,

82) = .62p = .435) on HbAlc did not reach statistical significance. The interaction
effect between instrumental coping and PA on HbAlc was not statistically significant
(F (1, 82) = .37p = .546).

DQOL Satisfadion

There was a statistidglsignificant main effecof PA on DQOL satisfactiortF (1, 135)

= 21.20p <.001), furthermore the effect size was large (partial eta squared .137). The
main effectof active coping F (1, 135) = .00p = .983) did not reach distical
significance. The interaction effect between instrumental coping and PA on DQOL
satisfaction was not statistically significaft(lL, 135) = .02 = .876).

There was a statistidgl significant main effect for PAon DQOL satisfactiorn(F (1,
135 = 21.67p <.001), furthermore the effect size was large (partial eta squared .140).
The main effect for instrumental coping (1, 135) = 1.34p = .248) did not reach
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statistical significance. The interaction effect between instrumental coping and PA on
DQOL satisfaction was not statistically significaRt(€, 135) = .2.1p = .143).

DQOL Impact

The main effect for both PA=((1, 134) = 2.3 = .131) and active copingr (1, 134) =

.51 p = .475) on DQOL impact did not reach statistical significarides interaction
effect between active coping and PA on DQOL impact was not statistically significant
(F (1, 134) = .08 = .776).

The main effect for both PAF((1, 134) = 2.4(p = .123) and instrumental coping (1,

134) = .1.15p = .286) on DQOL impet did not reach statistical significance. The
interaction effect between instrumental coping and PA on DQOL impact was not
statistically significantF (1, 134) =.71p = .401).

DQOL Diabetes Related Worries

The main effect for both PAF((1,117) = .11 p = .738) and active copingH (1,117 =
1.22 p = .272) on DQOLdiabetes relatedorries did not reach statistical significance.
The interaction effect between active coping and PA on DQ@hetes relatedorries
was not statistically significanE((1,117) =2.44p = .121).

The main effect for both PAF((1,117) = .18 p = .672) and instrumental copind-((1,
117) = .70p = 404 on DQOL diabetes relatedvorries did not reach statistical
significance. The interaction effect between instrumental copmt) PA on DQOL
diabetes relatedias not statistically significanF((1, 117) = 85p = .36).

DQOL Social Worries
The main effect for both PAR((1, 59) = 1.98p = .165 and active copingH (1, 59) =
.02 p = .894) on DQOL social worries did not reach tedtical significance. The
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interaction effect between active coping and PA on DQOL social worries was not
statistically significantk (1,59) = .12 p=.728).

The main effect for both PAF((1, 59) = 1.47p = .23 and instrumental copind-((1,

59) = .01 p =.940) on DQOL social worries did not reach statistical significance. The
interaction effect between instrumental coping and PA on DQOL social worries was not
statistically significantk (1,59) = 11p = .747).

Self-care Practices

At step one th main effect predictors were entered in the model ((i) mean PA and
median active coping or (i) mean PA and median instrumental coping). At step two the
interaction effect was addedhe overall model at stevo for specific diet, exercise,
blood glucee monitoring and dot checks did not reach statistical significance.
Therefore the model was not able to distinguish between individuals who did or did not

report to following more than 5 days of a certain-salfepractice

Only healthy diet was able tdistinguish whether individuals did or did not report
following more than 5 days of healthy eating. However the interaction effect at step
two between (i) mean PA and median active coping and (i) mean PA and median

instrumental coping did not reach sificance.

In summary, nonteractionsvere found betweeRA (high and low)and (i)active or(ii)
instrumental copingn (i) HbAlc, (ii) DQOL satisfaction (iii)DQOL diabetes related
worries, (iv) diabetes social worries and (v) following sxlfe practces respectively.
Although there was a relationshpetween instrumental coping aB@OL satisfaction,

PA did notinfluencethis relationship For these reasons, Hypothesis 2, could not be

supported.
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4 5 .8Positive Affectand Perceived Stress on Diabetes Related Outcomes

A series of tweway betweergroups ANCOV/A wereconducted to explore the impact

of perceived stress and PA on (i) HbAlc and (ii) DQOL. To test this interaction en self
care practices logistic regression & used. Using a median split, two groups were
calculated for PAC hi gh v s. l ow) . Leveneds test
conducted for each outcome. If in the instances the variance of outcomes was not equal,

caution was taken when evaluatihg tresults.

HbAlc

The main effect for both PA((1, 82) = .22p = .641) and perceived stre$s((, 82) =

.55 p = .461) on HbAlc did not reach statistical significance. The interaction effect
between perceived stress and PA on HbAlc was not statissagiiyicant ¢ (1, 82) =
.003p = .958).

DQOL Satisfaction

There was a statistidgl significant main effect for perceived stress on DQOL
satisfaction E (1, 135) = 37.21 <.001), furthermore the effect size was large (partial
eta squared .219). Theam effect for PA E (1, 135) = .08p = .776) did not reach
statistical significance. The interaction effect between perceived stress and PA on
DQOL satisfaction was not statistically significaRt(Q, 135) = 1.92 = .168).

DQOL Impact

There was a atisticaly significant main effect for perceived stress on DQOL impi&ct (

(1, 134) = 24.0% <.001), furthermore the effect size was large (partial eta squared
.154). The main effect for PAF((1, 134) = 2.93p = .09), however did not reach
statistical gynificance. The interaction effect between perceived stress and PA on
DQOL impact was statistically significanf (1, 134) = 4.65 = .033), however this

finding must be taken with caution as homogeneity of variances were unequal.
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Figure 4.2 shows a negjive relationship between perceived stress and DQOL impact
(rho =-.343,p < .001). Furthermore, whilst looking at the sample as a whole, PA acted
as a moderator. For individuals who had low PA, higher stresstwagylyassociated

with lower quality d life (rho =-.436,p <.001). However, for individuals high in PA,

the association was weaker between DQOL impact and perceived Biess.285,p

< .05). This suggests that levels of stress did not impact DQOL as negatively for
people with high R. This resultoffers some support for thetress buffering theory
whereby levels of stredsad a decreasdathpact on QOL for individuals with high PA

compared to individuals with low PA.

100+ o

DQOL Impact

20

Mean Percieved Stress
-— Total population -®- Positive Affect<3 == Positive Affect > 3

Figure 4.2 Interaction plot of perceived stress and Positive Affect on DQOL impact
PA scores represent median PA, DQOL = Diabetes Quality of Life
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DQOL Diabetes Related Worries

There was a statistidg significant main effect for perceived stress on DQOL social
worries E (1, 117) = 23.16p <.001), furthermore the effect size was large (partial eta
squared168. However the main effect for PA (1, 117) = .05 = .817) did not reach
statistical significance. The interaction effect between perceived stress and PA on
DQOL social worries was not statistically significaRt((, 117) = .57 = .453).

DQOL Social Worries

There was a statistidgl significant main #ect for perceived stress on DQOL social
worries € (1, 59) = 27.87p <.001), furthermore the effect size was large (partial eta
squared .328). However the main effect for FAX, 59) = .37p = .546) did not reach
statistical significance. The intetéon effect between perceived stress and PA on
DQOL social worries was not statistically significalt({, 59) = .14p = .708).

Self-care Practices

At step one the main effect predictors were entered in the model (median PA and mean
perceived stress)At step two the interaction effect between median PA and mean
perceived stress was entered. The overall nsatedteptwo for all seltcarepractices

failed toreach statistical significance. Therefore the model was not able to distinguish
between indiiduals who did or did not report to following more than 5 days of a certain

self-carepractice

In summary, no associations were found between perceived stress and (i) HbAlc and
(i) following self-carepractices, regardless of whether or not participamasl high or

low PA. Hypothesis 3herefore could not be supported

Conversely, there were associations between perceived stress and all of the DQOL
subscales, indicating that higher perceived stress was associated with lower quality of

life (seeTable 4.3). These associations remained the sameDiQOL satisfaction,
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diabetes related worries and diabetes social worries, regardless of whether or not
individuals had high or low PAHypothesis 3herefore could not be supported.

The association between pevezl stress and diabetes impact was dependent on
whether or not participants had high or low PHRherefore this is the onliinding that
supportsHypothesis 3, given that the relationship between perceived stress and diabetes

impactdiffered depending olevels of PA(seeFigure4.2).

4.6 Discussion

This study had three key objectivds: investigate the relationship between PA and
diabetes factor@HbAlc, DQOLsatisfaction, impact, diabetes related worries and social
worries and seltare practices); to investigate the relationship between PA and
perceived stresen those factorsandto investigate the relationship between PA and

coping strategies in people widiabetes

The present study foundgsificant relationships between PA and (i) following a
heathy diet, (ii) DQOL satisfaction and (iii) DQOL diabetes related worries therefore
supporing parts ofHypothesis 1. Individuals higher in PA were more likely to follow

a healthy diet have betterDQOL satisfaction and ewer diabetes related worries.
Although, thee relation$ips describedvere signiicant, the main objectivevas to
assess whether PA predicted thesécome measuraadependent obther important
factors(demographic, psychosocial and diabetes and health retatadlso correlated
with the outcomeat baseline and for this reason hierarchical and logistic regressions

were conducted

The study found that individuals higher in PA wangce aslikely to follow a healthy

diet independent of instrumental copimgercise anévoiding highfat foods, although

this relationship was not independent of NA&ollowing ahealthy diet was the only
self-care practicethat was related to PA, however in previous studies PA has been

associated with exercismdependent of NAbut in individuals withouta chronic



113

condition ®* '* The management of diabetes involves an array ofcsedf
behaviours; therefore this taken together with the results of this study might shggest t
PA is linked with a greater tendency to engage in certain health behaviours like healthy

eating.

HbAlcdid not correlate witlany of the measuredemographic or psychosocialkctors

This was unanticipated as factors such as stress and depfesgepreviouslybeen
associated with poaglycaemiccontrol (¥, There isconsicrableliterature suggesting

that stress is linked to wordaeg HbAlc *?" 33, Studies have shown that stress can
have a physiological impact @lycaemiccontrol™*3?, such that continuous increases in
cortisol can leado poor management of glucose levels which over time can lead to
worsening HbAlc and consequently the onset of complications. Depression has also
been widely published in relation to diabetes (see section3%)individuals are less
likely to adhere to medication, follow selfre practics and more likely develop
complications®> %314 The fact that we found very little in relation to HbAlc might
be dueto the findings being based on seport readings rather than obtaining blood
samples.Another possible explanation is that the individuals who chose to complete the
guestionnaire myht have been interested in their diabetestaedeforemight have ben

more likely tofollow self-care behavioursandconsequentlyrave better HbAlc

The relationship betweelRA and HbAlcwasfound to bemoderated byhealthy diet.

PA levelswere not correlated with HbAlc people who did follow a healthy diet, as it
was expected that they would already have relatively gglgdaemiccontrol as god
self-carepractices such as following a healthy dietveebeen shown to improve glucose
control in prior research®”. This was supported hfe findings of the presenstudy

such that people who followea healthy diet dregularly avoided high fat foods for
more than 5 dayper weekhad lower HbAlc. However, the associatidmetween PA

and HbA1c wastatisticallysignificant inindividuals who did not follow a healthy diet.
Therefore although PA might have buffered the effects of not following a healthy diet
on HbAlc, individuals who exhibit lower PA that do not engage in healthy eating might
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be at risk. The study highlighg that if we can test an intervention designed to increase
PA, it might help people with diabetdsatdo not follow a healthy diet.

Delamaterreported that people with diabetes might adhere more to onecastf
practicecompared tanothe ®%. Fifty one percent of our sy population adhered to a
healthy diet This means thaabout half of our study population did not follow a
healthy diet anddd significantly higher HbAlcThe NICE guidelinesecommend that
people should engage in a healthy and balanced*#fletDiet is important for pople
with diabetes,since any food that is consumed will affect the management of the

disease.

This study recruited individuals with type 1 and type 2 diabetes. Although, the main
goal of both types of diabetes treatment is to maintain blood glucods lgithin

healthy bounds, the treatments that are available and the repercussions of not adhering
differ significantly. For instance, the implications of a person with type 1 diabetes not
adhering to their medication can be fatethereas a person withpgg 2 diabetes does not

face such severghort termconsequences. In the present study, we addressed this issue
by including the 6type of diabetesd as a
the diabetes outcome$he present study found afdrence between type of diabetes

and glucose monitoring where people with type 1 diabetes were more likely to monitor
their glucose levels more often. This result was expected as a person with type 1
diabetes neexto continually monitor their glucosevels as they are at an increased risk

of becoming hypoglycaemic or hyperglycaemic. Individuals with type 1 diabetes also
had higher levels of HbALlc; this result might also be expected as a person with type 1
diabetes has no circulating insulin whereagpeason with type 2 would still be
producing insulin which could help in maintaining blood glucose levels. As expected
people with type 2 diabetes had a higher BMI, a risk factor of type 2 didbdtes

The relationship between PA abfQOL satisfactiomearedsignificance p = .06) after
controlling for age,BMI, marital status, perceived stresNA, depression status,
instrumental coping, diabetes impadtabetes related worriegattendance of support
groups, type of diabetes, and smoking statausaddition, therewere also otherfactors
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that made a statistically significant contribution (p < .05) ipredicting DQOL
satisfactionThere weran order ofimportance DQOL impact (beta = .22A (beta =
-.21), BMI (beta =.18), DQOL diabetes worries (ke = .18) andnstrumental coping
(beta = .B).

The fact that PA reached nearrgfgcanceand that NA was a significant predictor of
DQOL satisfaction in the same modeiight suggest thaboth PA and NA can
independently predict diabetgsality of life satisfaction This supports the view that

PA and NA might not be bipolar andan be seenas orthogonal constructs'.
Individuals who report more negative affect might have a more negativedatti
towards their diabeteand therefore report a lower quality of lifeGenerally quality of

life is lower in people with a chronic disease and this has been shown to also be true for
people with diabeted®d.

Higher BMI also remainedignificantafter adjustingfor othercovariatesn the DQOL
satisfactiormodel Individuals with higher Bl reported lower diabetes quality of life
satisfactio but no other relationships were foubgtween BMI andhe remaining
diabetes quality of life subscale3his finding supports othetugliesthathave shown
that people who have a high BMI do have a lower quality of{it& Obesity isa
complex disease that has reached epidemic 1EV8Is Excess weight is directly linked
with insulin resistanc&®? and develops from a combination of genetic, metabolic and
psychosocial factors®. It is estimated that 90% of people with type 2 diabetes are
overweight or obesé'®d. For the reasons above in relation to obesity, it is
recommended (according to NICE guidelin&y that lifestyle modifications such as
losing weight are the first line of treatment.

A possibleexplanationas to why bothdiabetes impact and diabetes related worries
predictedDQOL satisfaction is that although the subscales investigagparatdactors
theyall measure quality of life of people with diabet@herefore if people are satisfied
with their diabetedreatmenthey are probably highly unlikely to feel thakthdiabetes

adversely impasttheir lives
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PA did not predict diabetes rétal worries after adjusting for age, perceived stress, NA,
complications, attendance of support groups, type of diabetes, glucose monitoring,
diabetes impact andQOL satisfaction In the final model, only two control measures
were statistically significat, with diabetes impadbeing more important thaBQOL
satisfactiorwhich might suggest that they do correlate

Some demographiactors correlated with DQQLIndividuals who were older reported
better quality of life for all four DQOL subscalesdowever when evaluating it as a
model to predictDQOL satisfaction, age did not make a significant contribution in
predicting DQOL satisfaction. This partly suppors Rubin and Peyrot who found no
6 me a n i linkgpétweéndage and quality of life in thedystematic review**4. When
they specifically looked aphysical functioninghowever they did find that older
individuals are more likely to report lower scores on physacel social functioning
compared to youger peopleAlthough this contradicts our findingdidse studies did
not use specific diabetes questionnaires whereas the diabetes qualitinstrifiementis

a specific instrument that does addraspects ophysical and social functioning®?.
Interestingly, Redekop et al investigatetl162 individuals with type 2 diabetes
relation to diabetes treatment satisfactiamsing a specific instrument(Diabetes
Treatment Satisfaction Questionnaieg)d found that individuals whaeported higher
diabetes satisfaction were older, had lower HbAlc and were not on insulin therapy

compared to individuals who reported lower satisfactioh

Individuals who were married or cohabitating were more satisfied and had fewer
diabetes related worries. Thisaksosupported by Jacobson who found that individuals
who were not married or cohabitating experienced lower levels of quality of life as
measired by the Diabetes Quality of Life instruméhif. Individualswho attended
support groups were more satisfied, had fewer diabetes relatedsaand felt that their
diabetes did not impact their lives adversely. Attending social support graupases
networks and thereforenight be linked to better access to information such as
diagnosis, management, expectations and possible aatiphisof diabetes with can

lead to more favourable health outconfd8 °7. Individuals who attend such groups
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might have he opportunity to gain personal advice given by health care professionals
from their peersvho also have diabetes.Although we asked individuals whether they
attended social support groups, we did not measure how they perceived the support.
Despitethis, we did find differences in quality of life scoremnd therefore it might be
possible to speculate that thasko attenekd support groups perceisgiéhe support in a

more positive way. Gilden et al found that mewith type 2 diabetes thaittended

support groupsessiondiad better diabetes knowledge apality of life %9,

Perceived stress was negatively associated with all four DQOL subscales indicating that
individuals who had reported lower perceived stress were more likely to report better
quality of life. As mentioned earlier, stress can have adverse effects on dregdliin
particular in people with diabetes as it does not only impact physiologically but also
psychologically*??. For instance the daily demands of living with diabetes, as well the
constant worry obeing at risk of becoming dangerously hyper or hypoglycemic and
also the fears of developing or living with complications, can all be extremely stressful

which can have an adverse impact quality of life.

The stress buffering theory was also testetthis study. Itwas hypothesised that people
higher in PA would be more resilient to stress and therefore this would result in more
positive outcomes compared to people who have low PA.was shown to moderate

the relationship between perceived stress anbeales impacand offers some support

for Hypothesis 2 Individuals who perceive their diabetes to have impacted their lives
more adversely might be less likely to adhere, have increased stress and develop more
complications. Converselpeople who haveigher PA are more likely to accumulate

more positive gains so that when they are faced with a stressor like the negative impacts

of diabetes they are able to use these resources and become more resilient to the stressor
[54, 55

No interation effects were found between PA and (i) active copiog(ii) instrumental
coping onany of thediabetes relatetactorsand therefore daot supporiHypothesis 2.

This contradicts previous research which shows copinge a positive resource in
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improving health outcome§??. For instance, Tsenkovaet al found that coping
strategies are linked to lower HbAlc levels in a-d@betic population™*2. In the
present study, this was investigatedthe first timein patients with diabetes along with
two furthermeasuresgiabetes quality of life and setfre practice. Although coping
strategies were not associated with HbAlc or diabetes quality of life; they were linked
to better engagement to self cgymctices. People whoengage in active coping
strategies were 5.41 times more likely to exercise nfare than five days after
controlling for healthy diet, specific diet, blood glucose testing, body mass index,

postive affect and negative affect.

Generally, problenfocused coping strategies are associated with more successful health
outcomes such that they have been associated with betteassgkflycaemiccontrol

and well-being 1*%3.

The present studyeasuredactive and instrumeal support as
ways ofcoping. Thee problem solving strategies have the potential to help individuals
manage their diabetes effectively.  With epidemic levels of obesity #Sthgnd its
association withnsulin resistance, exercise is an important-saiepracticethat could

helpto reduce this.

4 .6.1Limitations

There were some limitations to the study. Firstly, the desired sample size (n = 191) was
not reached.Post hoc power analysis showed that with an alpha set to .05 and with 147
participants who completed the questionnatings study had 80% power to detect an
effect size of d = .23For two of the diabetes related factors (HbAlc (n = 87) and
DQOL social worries (n = 57)jhis study had 80% power to detect an effect size of d =
.29 and d = .35.

HbAlc was seHlepored and therefore may have posed further limitations; firstly
individuals may not have known thiggure and therefore did not report (ih = 60)or

reported it incorrectly Beard et al recruited 83 individuals to assess their understanding
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of HbAlc in relation ® engaging in sel€arepractices and reported that only 26.5% of
people had a good understanding of their Hb®3c Secondly HbA1lc levels fluctuate

over a period of B months (Diabetes UK); most individuals with diabetes would
normally have their HbAlc tested either every 6 months or once a year (Diabetes UK)
so individuals may not have reportaa accurater upto-datereadng when completing

the questionnaire.

The questionnaire was based on -sefforted dataand therefore might have been
subjected to response biasd3espite this however, the benefit of sedporting data is
that it does give us an opportunity to acqumore respondents. However, to investigate

relationships more robustly, studies should try to employ more objective measures.

In this study, PA was investigated ahly one time pointand also itwas not
manipulatedtherefore the causal relationship beem PA and diabetes relatittors
could not be determined. To elucidate the direction of this relationghipill be
necessaryo useinterventions designed to increase PA and investigaiether it can
have a beneficial impact on diabetes related awn&s such as HbAlc, selére

practices and quality of life. This has ngétbeen explored in a diabetes population.

4.7 Conclusion

Theseresults offer further support to the suggestion thatd$elated tacertain health
factors in individuals living with diabetes. In summary, this study suggests that people
high in PA are more likelyo follow a healthy eatingpolan andthat it might (based on
nearing significance) bknked to betterDQOL satisfaction The study conthutes to

the current literature by showing that the relationship between HbAlc and PA does not
appear to be straight forward in people with diabetes and that it may be moderated by

eating a healthdiet.
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This study investigated theelationship between PAas measured by PANASNd
diabetes related outcomes (as measured by HbAlecarelpractices and quality of
life) in a diabetes populatiprhowever, because thistudy could not determine

causality, the next stage of this reseasdo employ anexperimental design
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Chapter Five: A six month, randomised control study
to investigate the impact of a positive affect
intervention on health outcomes in people with

diabetes

5.1 Introduction

The results from Chapter iddicated that individuals high in PA were radikely to

follow a healthy diendreport betteDQOL satisfaction In addition the study found

that PA moderated the relationship between following a healthy dieHbAdc such

that individuals higher in PA who reported not following a healthy fdiemore than 5

days reported lower HbAlc However, due to the correlational nature of the study,
causality cannot be determined. Therefore the next stage of this research was to design
a study that experimentally manipulates PA and to investigate trecinop diabetes

relatedfactorsas measured by HbAlc, selirepractices and diabetes quality of life.

Ismail et al conducted a systematic review to investigate the effectiveness of
psychological interventions in improving glycemic control in people withe 2
diabeted®®. The studies included in this review were all randomised controlled trials
of a psychological intervention. Igg&emic control was the main outcomes well as
blood glucose concentrations, weight and psychological distwbssh focused on
problems such agepression, binge eating and stregsterventionghatwerechosen in

the analysis includedognitive behaioural therapyor a similar strategy to that such as
relaxation, goal setting or self monitoring of behaviours. In additidhiscounselling

was also investigated.These interventions were generally compared to usual care,
education or waiting lists.In total there were 12 studies that were reviewed in relation
to HbAlc, 8 were blood glucose related, 9 were weight studiesbandre related to
psychological distress.The findings showed that psychological interventions resulted

in a .76%reductionin HbAlc. No improvements were found in weigbt blood
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glucose concentrations However, nterventions were effective in reducing
psychological distress Although there arevarious psychological interventiorzeing

used PA interventions have yet to bested in people with diabetes. As discussed in
chapter 4, PA might be related to some diabetes related factors and therefore
interventions designed to increase PA might be another type of interventionigat

help people with diabetes and therefdreidd be addressed.

A randomised controlled trial by Pouwetral'*®? investigated whether monitoring and
discussing psychological well being in addition to standard care, would have an effect
on mood, HbAl1c and QoL. Outpatients with diabetes were randomly assigned into one
of two groups; standard care or standard care adlditional monitoring which irolved
diabetes research nursetiscussng t h e I ndi v-aig.a | Te Gevalvate | |
psychological wetbeing, the study usesl more general questionnaire (ggosed to a
diabetes specific questionngirand therefore wasnable to address the emotional
aspects of diabetesuch as the fear of hypoglycaemia. Results showed that in addition
to routine standard care, discussing psychologicatwefig can have an impact on the
mood of patients. However it did not affect HbAlevels, one possible reason for this

is that the sample population already had relatively ggpchemiccontrol (7.4%) and
therefore may have been unable to detect a significant difference as there was little
room for improvement. This study showedtthvellbeing can be improved through
psychological monitoring, and although the study investigated HbAlc, it did not
investigate the significance of improved wieding onfactorssuch as healtpractices

and diabetes quality of life.

The studies®® ® %3 that havenvestigated PA interventioris other chronic conditions
have incorporated both positivefedt and self affirmation, which can be defined as
enabl i ng a ability to ddknowlelgegassatcomplishments that make them
proud!®®. As reviewed in the introductioim more detail (section 1.2}hese studies
investigated medication adherence and physical activity. The findings sedjtest
enhancing patient education with a PA intervention could result in more favourable

health outcomes in patients with hypertensaond also in patientwho have undergone
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percutaneous coronargitervention(a nonsurgical procedur¢o treat atherosclesig
butnot for people with asthma

Although these studies have shown that PA combined with self affirmation can have
favourable effects on healtbractices, it must be appreciated that it involved many
resources such as telephone calls and gifts avprolonged period of time. These
interventions can be costly and the feasibility of delivering such interventions might be
difficult to incorporate into a clinical settingiurthermore it is difficult to distinguish

the specific elementsf the intervetion to locate what is having theiggest effect
Nevertheless, these studies do add to the growing literature that positive affect

interventions may play a role promotinghealth behaviours.

PA interventions have been investigated in relation to healitbomes, however studies

have yet to explore whether PA interventions might serve as a way to improve the
management of diabetes. Therefore the main objective of the study is to see whether a
PA intervention could lead to increases in PA and as a relsoW improvements in

diabetes relatethctorssuch as HbAlc, selfarepractices and quality of life.

This study aims to fill the gap in the existing literature by implementing a simple
intervention that has been show increase PA and see if it cannkeét people with
diabetes The Three Good Things intervention was used for two specific reasons: first
the intervention has shown long term increases in happiness up to 6[fptitts is an
advantage because trait PA is associated with better health out(saesection 1.1).
Secondly, the implementation of this intervention is simple; the instructions are self
explanatory and do not require a facilitator and therefore the cost of implementation is

minimal.

It was hypothesised that (participants assigned to the PA intention (TGT) would
report greater increases HA following the intervention than participants assigned to
the control exerciseand (ii) PA would be associated withower HbAlc, better

engagement witlself-carepractices and better diabetes quality of lig to 6 months.
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In addition, the PA intervention was also investigated in relation to whether or not it
independentlaffeced NA.

5.2 Ethical Approval

The study proposal was submitted to Brighton University Faculty Research Ethics
Governance Committee (FIHE) for review. After approval, it was forwarded to
Brighton and Hove NHS Research Ethics Committee (REC). Brighton and Hove NHS
REC approval was received @8" June 2009 The study also required Research and
Development (R&D) approval from Brightaand Hove City Primary Care Trust (PCT)
and this was granted &v" August 2009 To maximise recruitment, additional PCTs
were contacted and approval was granted for Hastings and RotheEBSITSussex
Downs and Weald PCT and West Sussex PCT 8nJaBuary2010 (see appendi for

all ethical approval letters for this study).

5.3Methods

5.3.1Study Design

This was a randomised control study and was conducted in South East England. Data
was collected at five timpoints over six months (baseline, 1 wegknonth, 3 months

and 6 months). Participants were randomised (using the online random allocator
random.org) into one of twimdependengroups. Participants in the control group were
asked to complete the Early Memories (EM) exercise and participantse irPA
intervention group were asked to complete the Three Good Things (TGT) exercise (see

section 2.5).

Sample Size
Previous studies with non diabetic populations have shown similar interventions to
produce moderate to large effects on measures df PAand adherence to treatment

62 Using a conservative estimate of detectinmalerate effect size (d = .5@)n



125

independent samplegdst with a 2sided 5% significance level and a power of 80%
requires a minimum anple size of 64 people in each of the two conditions (the

intervention group and themontrolgroup).

5.3.2Procedure

Participants were initially recruited through GP surgeries, postershanBrighton
University intranet. To maximise recruitment, three dtab clinics were approached in
East Sussex; (i) River Lodge Surgery, (i) Anchor Field Surgery and (iii) Newick
Surgery.

Figure5.1 illustrates the study procedure and what informatias obtained during the
study. Individuals thatconsented and wereligible to take part in the studyere
instructed to complete various questionnaires at the start of the study (baseline). These
included the Positive Affect and Negative Affect Scale (PANAS), The Summary of
Diabetes SelfCare Activities (SDSCA), DiabeteQuality of Life (DQOL) and the
Profile of Mood States (POMS). Physiological factors that were measured were
HbAlc, blood pressure (BP), weight anddi

Once baseline data wasbtained the instructions to the allocated tagither PA
intervention or controljvere given to participantst randonand they were instructed to

read them. Participants were then asked to complete the Profile of Mooda§tites

The participant took their randomly allocated writteask homeand completedit for

seven consecutive daysThereafter, ata was collectk at five different timepoints; &

3 months and 6 months participants were asked to attend their GP sufgehese
time-points participants cuopleted questionnairesthe researchstudent obtained
physiologicalmeasures At 1 week and 1 month, the PANAS and SDSCA were sent to
participants home where they were instructed to complete the questionnaires.
Participants returned the questionnaires using a free post envelope addretsed t

research studentit the end of the study, participants were debriefed about the study.
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Recruitment of Participants
Screening, Eligibility and Exclusions: You and Your Diabetes

River Lodge
m=1)

Anchor Field
(n=15)

Newick
(n=16)

Other
(n=3)

Randomisation

Baseline Data Collection N =20

POMS, PANAS, DQOL, SDSCA,
HbAlc, BP, weight and height

y

Control
Early Memories

POMS

Complete written task at home
for 7 consecutive days

Data Collection
At 1week, 1, 3, 6 months: PANAS
and SDSCA

At 3 and 6 months: HbAlc, BP,
weight, height and DQOL

Figure 5.1. Flow diagram of study procedure.

l

Baseline Data Collection N = 20

POMS, PANAS, DQOL, SDSCA,
HbATlc, BP, weight and height

v

PA Intervention
Three Good Things

POMS

Complete written task at home
for 7 consecutive days

Data Collection
At 1week, 1, 3, 6 months: PANAS
and SDSCA

At 3 and 6 months: HbAlc, BP,
weight, height and DQOL

PANAS = Positive Affect and Negative Affect Scale. SDSCSummary of Diabetes
SeltCare Activities. DQOL = Diabetes Quality of Life. POMS = Profile of Mood
States. BP = Blood Pressure.
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5.3.3Participants

Inclusion eligibility was assessed using a form that included questions about participant
demographicg¢age, genderand diabetes fated information(duration of diabetes, type

of diabetesand a question on depressidiis wasrefeed t o parti ci pant
and Your DiabetesoOoO questionnaire.

People were considered eligible for inclusion in this wtiidhey fulfilled all of the
following criteria, (i) gavewritten informed consent to take part in the study (ii) had a
diagnosis of diabetes (iii) were over 18 and (iv) had the ability to read and write English
fluently. Personal data for all particigas wer e regarded as con:
age and randomly assigned experimental number were used as identification and no
individual data was reproduced.he design of the study was aimed at targeting mood,
therefore people who were taking medioatito enhance mood or who had a
psychological disorder that was mood related were excluded from the study. People
were not considered sablefor the study if they had (i) experienced, been previously
diagnosed or were having treatment for depression(@Bdication) (ii) treatment for

any other psychiatric disorders and (iii) serious cognitive probleAisbaseline 20

individuals were recruited into each group.

5.3.4Measures

Mood or Affect

The PANAS was usetb measure PA (see section 2)1.The time frames selected for

this questionnairevaried according to the time the data was collectdtherefore at
baseline, the time frame used wagy e n e yaa 1 wegkdhe time frame wasi n t he
past até mdnththe time frame used wasi n t mantho) ah3sntonths the

time frame usedwaS i n t hrao r tabkd at @ months the time frame used was
Ain the | aBhe PABIASnaodhRONS were used to assess NA and current
mood states respectively.
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DiabetesRelated Health Outcomes

The primary measures for this study were HbAlc levels;ceelipractices (< 5days or

05 days) and DQOL scores (satisfaction,
worries). HbAlc was measured using the BioRad Analyzer (see section 2.4.3). To
assss selfcarepractices and DQOL, participants were asked to complete the SDSCA
and DQOL respectively (see section 2.2).
the past 7 dayso. The ti marfrreaonbdthepass3e d f

montheanao viér t he | degendingon thetme thesdata were collected.

Demographic Factors

Information on demographic factors were recorledom t he A You and Y
form (age, BMI, gender, ethnic background and marital status). Parteipané asked

to report on diabetes related factors such as type of diabetes and duration of diabetes. If
medical recordgn = 32) were obtained then information regarding medication was
recorded. BP was measured using a calibrated BP monitor (A&D Medicampact

Desk Top Monitor, Digital Blood Pressure Monitor, Model No. d85) (see section

2.4.1).

5.4 Data Analysis

The statistical software package, PASW Statistics 18 was used for all analyses.
Normality tests were evaluated using the KolmogeBovirnov and Normal € plots.
Non-parametric tests were used if variables did not show normality after transformation.
For all outcomes a-palue < .05 was considered to be statistically significant.
Descriptive statisticsmeans standard deviationsfrequencies and percentagegre
calculated for all measurégtween the two independent groufs Three Good Things
(TGT) and (ii) Early Memories (EM).
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To investigate if the PA intervention had an immediate effect, pairgests were
conducted for bdt groups (before and after) using the scores from the Profile of Mood
States (POMS) subscales.

A two-way ANOVA was conducted to investigate the impact of the PA intervention
(TGT vs.EM) on (i) PA scoresand (ii) NA scores across two tinp@ints(baselinevs. 1
week). Repeated measur@sN O V Awere then carried out to investigate the eftect
the PA interventionon the diabetes outcomes (HbAlc, quality of life and self care
practices). Where there was no effect of the intervention, the sampmbellption was
combined and further analyses were conductdddias on scientific questions that were
generated from theesults of Chapter.4 This will involve conducting correlational
analysisto investigate the associatiobstween PA and HbAlc, heajtkdiet andDQOL
satisfaction across the various time points. Then hierarchical regressassess the
ability of PA to predictDQOL satisfactionafter taking into account the variance

explained in baseline scores and NA.
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5.5Results

5.5.1Sample Characteristics

Forty individuals participated in this study, with 20 in each grotipbles 5.1 and5.2
list the means (xSD) and percentage distribution for all variable3 ald5.3 presents

the number of individuals that engaged in variouscaiépractices.

Table 5.1 Descriptive statistics for demographic and diabetes related variablest
baseline

Control: Early ~ PA Intervention: Three p

Memories Good Things (n = 20) value
(n =20)
Gender (N = 40)
Male 10 10 1.00
Female 10 10
Marital status (N = 40)
Married/civil partnership 19 10 .019
Other 1 10
Ethnic Background (N = 39)
White/White British 19 19 1.00
Other White background 1 0

Type of Diabetes(n = 39)
Type 1 3 4 1.00
Type 2 16 16
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Table 5.2 Descriptive statistics for demographic, psychosocial and diabetes related
variables at baseline.
Data represents mean scores (SD)

Control: PA Intervention: p value

Early Memories Three Good Things

(n = 20) (n = 20)
Age (years) 66.0 (8.31) 68.4 (11.78) 461
Body mass indegkg/nr) 29.82 (6.30) 30.97 (7.54) .603
Mean positive affect 3.59 (.48) 3.34 (.78) 231
Mean negative affect 1.29 (.28) 1.62 (.63) .038
Duration of Diabetes (years) 7.96(2.74) 7.78(2.47) 941
HbAlc (%) 7.0 (.94) 7.64 (1.15) .062
DQOL Satisfaction 77.14 (13.34) 71.75(15.28) 242
DQOL Impact 80.73 (9.36) 72.56 (10.07) .016
DQOL Diabetes Related Wries 78.09 (14.45) 71.39 (18.70) .228

DQOL = Diabetes Quality of Life
! Data presented from log values
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Table 5.3 Percentage of sample engaging in specific selire behaviours at
baseline.
Data represents the number of individuals and (%)

Control: PA p value
Early Intervention:
Memories Three Good
(n =20) Things (n = 20)
Seltcare practice (
(N=40)
Healthy Diet 13 68.4) 16 (80 .645
Specific Diet 6 (31.6) 9 (47.4) 507
Exercise 6 (30 11 (59 201
Blood glucose testing 8 (40.0) 6 (0) 1.00
Feet checks 4 (200) 6 (30 715
Diabetes Treatment(N = 24)
Diet and Exercise 1 1
Oral Medication 7 9
Insulin 1 3
Oral Medication and Insulin 2 0 .376
Taking other medication
Antihypertensive (N= 16) 5 11
Statins (N=17) 10 7
Anti platelet (N= 3) 0 3

The two groups differed on marital status, baseline NA and baseline DRQAct,
such that the TGT group had higher NA scores and reported lower DQOL impact at
baseline compared to the control group. A greater proportion of peopldouerkto

bemarried in the control group.
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5.5.2Positive Affect Intervention

The Rofile of Mood State questionnaire (POMS) was completed before and after the
instructions to the task wagven to the individuals.Table5.4 shows the mean/median
scores before and after the randomised exercise was given to particifdrgsPA
intervention showed nme statistical reductions in the negative affect states compared to
the control group.There was a reduction in friendlinesdingsin the PA intervention
group(seeTable5.4). Although there were some changes in the in the subscales of the
POMS, thisquestionnaire was n@administered after this poiand therefore no fumer
analysis could be conductadrelation to the POMS.

Table 5.4 Comparison of POMS subscales before and after the randomised
exerdse was given to participants

Control PA Intervention:

Early Memories (n = 20) Three Good Things (n = 20)

Before After Before After
Vigour* 2.38 (.80) 2.49 (.79) 2.28 (.69) 2.17(.78)
Friendliness 3.05 (.52) 3.01 (.62) 2.96 (.53) 2.73 (.61)*
Elation* 2.18 (.88) 2.38 (.82) 1.90 (.80) 1.86 (.77)
Anxiety® -11 (.33 .33 -.33(-44 -11y .28 (19133 -11(-.33 .83)*
Depressiod .07 (0-.32) .00 (G 2.75F .27 (.10 .80 .20(.02 57)*
Anger? 17 (6 .31) .08 (G .25) 42 (6 1.25 .08 (G .56)*
Confusion .08 (.42) -.21 (.23) .54 (.89 .28 (.74)*
Fatigue' .90 (.77) .51(.62)* 1.50 (1.09) 1.10 (1.07)*

"Paired T test, data represent means (standard deviatioffoxon Signed Rank Test, data represent
medians (inter quartile range28&nd 7%' percentiles)
*p< .05 Vs é@bmfored ti me
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Positive Affect

Figure 5.2 andTable 5.5 show the mean Positive Affect scores at baseline and the
follow-up time points and the corresponding mixed design ANOVA output respectively.
At 1 week, 1 month and 3 months therasmo main effect of time indicating that the
pattern of change in PAcores was the same. However at 6 months, there was a
significant main effect of timéF (1, 22) = 10.5], p = .004, partial eta squared 32)

such that PA scoresere lower at th& months intervatompared to baselin®gaseline
mean = 3.48 SE = .13;rfonth mean = 3.44 SE = .10). There was no main effect of the
PA intervention at any of the specified time points indicating that there were no
differences in PA scores between the two groups.

There were also no significant interaction between the Pérvantion and time,
therefore indicating that the pattern of change in PA scores was the same for both the

control group and the intervention group between baseline and the specified time points.

*
o7 &3 Control
A 3 PA
4 Intervention

Positive Affect Score
K

baseline 1 week 1 month 3 months 6 months

Figure 5.2 Mean Positive Affectscoresat each time point in participantsfrom the

PA intervention or the control group.

Asterisks correspond to a statistically significami<(.05) differencan time between
the specified time poinand baselineError bars represent standard error of mean
adjusted for baseline Negative Affect and marital status






















































































































































































































































