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Abstract

Literature shows that sleep is important for the consolidation of memory and emotion
regulation processg. Patients with diabetes and hypertension have known sleep problems,
emotion processing difficulties and cognitive impairments. However, little research has been
conducted to investigate the relationship between sleep, cognition and emotion in these
paients. Understanding this interaction could have an important impact on treatment
strategies for diabetic and hypertensive patients. Sthity investigate the relationship
between sleep and emotional memorg@patients with diadtes and/or hypertensipand
10 matched healthy control/e hypothesisttthat, compared to matched healthy controls,
diabetic and hypertensive patients will (a) experience poor sleep quality, and (b) perform
more poorly on tests of emotional memdparticipantcompletedhe Pittsburgh Sleep
Quality Indexand Difficulties in Emotion Regulation Scat@ough an online formandthe
International Affective Picture Scalest via video callResultsshowed that the patient group
experienced significantly poorer sleep quality amate emotional memory impairments
compared to the control group. Across both groups, sleep quality had a negative correlation
with recall for specific emotional categorid$is study demonstrated that diabetic and
hypertensive patients do have poor slaeg emotional memory recall, and that there is a
relationship between sleep and emotional memory. These findings will assist future studies to
research sleep objectively, and suggests that treatment strategies should focuses on improving
sleep for this poplation.

Keywords:sleep, emotionmemory International Affective Picture Scale, Pittsburgh

Sleep Quality Index, Difficulties in Emotion Regulation Scale



SleepQuality and Emotional Memory in Hypertensive andType 2 Diabetic Patients

This studyinvestigatedhe relationship between sleep and emotional meinory
patients with hypertension and diabel&® open by reviewingteratureon sleep, emotion
and cognition in diabetic and hypertensive patieftsit literature review concludes by
identifying a pertinent knowledge gap that underliesstteu dy 6 s r ati onal e and
Next, the methods of the study are described as well as the results. The discussion will
explain these results and link them back to current literature. The discussialsaviticlude
limitations and recommendations for future research.

Diabetes Mellitus: Associations withCognitive Dysfunction, Emotion Regulation and
SleepDisruption

Diabetes mellitusefers to a group of diseases characterized by ineffective use of
circulating insulin (a hormone that regulates blood glucose levels) or by insufficient insulin
production (Egan & Dinneen, 2018)hese diseases affect an estimated 415 million people
globally (5.3% of the population; Cho et al., 201B)pe 2 diabetes is mosbmmon,
accounting for 95% of diabetes cases (Loke, 2021).

Type 2 diabetes is charact er-gelsfencionmy i nsul
(Egan & Di nne e n-cellsZate linged to reduaed praductioa df anbibodies,
thus making the ingidual vulnerable to disease (Egan & Dinneen, 2018). A frequent
consequence of uncontrolled or Amedicated diabetes is hyperglycaemia (raised blood
sugar), which can cause severe neurological damage.

Diabetesassociated cognitive decline is reported nwnly (Kong et al., 2021). For
instance, Cukiermalfaffe et al. (2009) found that their sample of individuals with diabetes
were 1.5 times more likely than their ndrabetic counterparts to display cognitive
impairment (especially memory deficits). Sinnija Bobrow (2018) found a high prevalence
(54%) of neurocognitive impairment (including memory deficits) in their sample of 499
individuals with diabetes.

Patients with diabetes also experience difficulties with emotion processing. Fisher et
al. (2007) eported that diabetic patients were more likely thandiahetic controls to
internalise negative emotions. Similarly, Kane et al. (2018) foumna sample of type 2
diabetes patients, positive associations betwleenumber ofphysical symptomandthe

numberof negative emotions experienced.



Patients with diabetes often experience disrupted sleep (Khalil et al., 2020; Silke,
2018). Diabetes interrupts central control of respiration and thus causes sleep disturbances,
often in the form of obstructivdeep apnea (OSA) or abnormal sleep duration (Resnick et al.,
2003). Even when total sleep is maintained, reduced duration cixsdow sleep (SWS) can
lead to further decrease in insulin sensitivity, exacerbating the diabetic condition (Srinivasan
et al.,2015). Separate lines of research suggest that sleep quality in type 2 diabetes is directly
correlated with glucose tolerance and insulin sensitivity (Buxton et al., 2010; Ogilvie & Patel,
2018).Furthermore, diabetes patients are susceptible to diapetaigease, which induces a
thinning of the outer retina (Dumpala et al., 2019). This disrupts circadian rhythms and
melatonin secretion due to differences in light exposure (Dumpala et al., 2019). For these
reasons, it is clear that sleep deficits ar@gyortant factor contributing to difficulties in
functioning for diabetic patients.

Although much research has been conducted regarding sleep, memory, and emotion
in diabetic patients, no research has examined how these variables might interact g patient
Hypertension: Associations withCognitive Dysfunction, Emotion Regulation andSleep
Disruption

Hypertension, which is diagnosed when systolic blood pressure is greater than 140
mmHg while diastolic blood pressure is greater than 90 mmHg, aff&8billion adults
globally (Shimizu, 2021). Age, obesity, smoking, a sedentary lifestyle, and unhealthy
nutritional patternare risk factors (Sarki et al., 2015). Consistently high blood pressure can
cause majotargetorgandamag@, and hence hypertensi increases vulnerability to diseases
involving the heart, kidneys, and brain (Gabb, 2020; Jennings, 2016).

As is the case with diabetes, a diagnosis of hypertension is often associated with
cognitive impairment and with emotion processing difficul{e=e, e.g., Van Etten et al.,

2020; Zhuang et al., 2020). In a recent functional neuroimaging study, Feng et al. (2020)
reported that hypertensiaassociated impairment in prospective memory functioning was
related to reduced hippocampal connectivity. Atsgnatic review by Wiener et al. (2020)
reported that patients with hypertension exhibited dysfunction in prefrontal and parietal
cortical regions, both of which are involved in inhibitory contidle sameeview reported
that patients with hypertensioand to displaynoreemotional reactivitghan non

hypertensive individualgspecially toward negative emotional content.



As is also the case with diabetes, a diagnosis of hypertension often coexists with sleep
disruption. Onehird of patients with hypégnsion struggle with OSA (Floras, 2015).

Whereas in healthy adults heart rates decrease during sleep cycles, in hypertensive patients
heart rate remains high throughout sleep (Jennings, 2016). This is mainly due to OSA, which
hinders the reduction of bldgressure, causing the individual to experience hypertension at
night (Floras, 2015). OSA also triggefgscular nerve and muscle activitausinghigh

blood pressur& continuethroughout the day

Again as is the case in patients with diabetes, tédearch examines how sleep,
cognition and emotional processing might interact in patients with hypertension. Given the
importance of sleep in memory consolidation (Cukier¥affe et al., 2009) and emotion
processing (Fisher et al., 2007; Kane et all80research into this interaction may be
i mportant in understanding patientsodé |ived
Sleep and Emotional Memory

Broadly speaking, human sleep is divided into two main stagesrapid eye
movement (NREM) and rapid eye movement (REM), wiaitérnate in 9éninute cycles
roughly four to six times during the course of the night (Irwin, 2015). Four distinct stages of
NREM are differentiated from each other by the predominant brainwaves measured by EEG
as sleeping time proceeds. Stadasts arand 10 minutes; it is marked by the eyes closing
and the body relaxing. Stage 2 is a light sleep thatdgsto 25 minutes. During this stage,
body temperature drops in preparation for Stages 3 and 4, which are the deepest stages of
sleep commonly refered to as SWS (Carskadon & Dementl@Qrwin, 2015). REM sleep,
which follows directly after SWS, is characterized by rapid eye movements, dreaming, faster
and irregular breathing, and muscle immobilization (Peever & Fuller, 2016).

Although sleep is chacterized by external inactivity, internally various processes
occur that are important for healthy daytime functioning (Ogilvie & Patel, 2018). Among
these isnemory consolidatiarthe process whereby recently acquired information is
changed, stabilizednd stored in longerm memory (Squire et al., 2015 ).

Under ordinary circumstances, sleep preferentially consolidates events featuring
prominent emotional aspects rather than those without (i.e., the former is remembered more
accurately; see, e.g., Groehal., 2015; Morgenthaler et al., 2014; Walker & van der Helm,
2009). SWS and REM appear to play complementary roles in the consolidation of
emotionally salient material (see, e.g., Hu et al., 2006; Walker & van der Helm, 2009). In
partial illustration ofthis point, Nishida et al. (2009) demonstrated that participants in a nap

condition (but not those in a waking condition) had preferential enhancement of memory for



negative pictures (e.g., crying children) shown before the nap. Such enhancement was not
present for neutral pictures (e.g., a mop and bucket). Moreover, within the nap group there
was a significant correlation between the amount of REM sleep achieved and the degree of
emotional memory facilitation. Wagner et al. (2006) also found that embfiassages were
best remembered following a period of REM, while Cairney et al. (2015) showed that
engagement in a period of SWS predicted superior recognition memory for negative (but not
neutral) images encoded 24 hours earlier.
Rationale, Aims and Hypoheses

Independent lines of research indicate that patients with diabetes and hypertension (a)
have disrupted sleep and experience reduced sleep quality, (b) display impaired performance
on standardized neuropsychological tests (especially those assessiogyrfunction), and
(c) show deficits in their emotional processing. There are indirect suggestions that these three
clinical characteristics of the metabolic disorders may be related. We know, for instance, that
sleep plays an important role in the cdidation of emotional memories. However, there are
no studies investigating whether poor sleep qualithasepatients is predictably and
mechanistically associated with impaired emotional memory. This knowledge gap is worth
exploring becausmterventians targeting disrupted and poor quality sleep in those patients
have the potential to improve important aspects of their cognitive and affective functioning
and, hence, of their overall wédking.

Therefore the primary aim of tis research projeatasto explore the relationship
between diabetic/hypertensive patient status and sleep quality, and to investigate the effects
that these patientso6é disrupted sl eep has for
extensiveindings across disparate literatsyeve hypothesisithat, compared to matched
healthy controls, diabetic and hypertensive patieisid (a) experience poor sleep quality,
and (b) perform more poorly on tests of emotional memory. We further hymethéeit
sleep qualityvould function as a mediatinigctor between diabetes/hypertension and
emotional memory performance

Method

Design and Setting

The studywasof crosssectional designt measurd the relationship between sleep
and emotional memory in two groups patient group (consisting of diabetic and
hypertensive patientsind a healthy control group. Screening aelfireportdata collection
took placevia onlinesurvey. Emotional memory ticollectiontook take placevia video

call.



Participants
Sample

G*Power software (Erdfeldest al.,1996) indicated that, to generate statistical power
of(l-b) = .80 when using a linear regression a
f2 = .15 (a medium effect sizbased on previous studies; Sivertsen & Tubaro, 2621
sample size of at least 68 participants (34 in ggobp)would beneededHowever, this
study only had 20 participants (10 in each group). Although 67 individuals fillethi@u
required questionnaires, only 20 participants were eligible and willing to continue on to the
video calls for the study’he sample consisted of 10 patients with type 2 diabetes and/or
hypertension, and 10 healthy contr®sarticipantsverematched for agéwithin 5 years) sex
and, where possible, level of education (within 3 yedisls matching was important
because (a) there aagerelated effects on sleep and cognitive functioning (Skeldon et al.,
2016) (b) there are sexelated diferences in sleep, when@men report better sleep quality
than merandmen function bettecognitivelyon fewer hours of sleep than women (Krigh
& Collop, 2006) and (c) education has significant effects on cognitive perforn{&icm et
al., 2019)

Recruitment

We usel three avenues of recruitment, which togethedusavenience and snowball
sampling.

First, we usd the Department of Student Affaif®SA) listserv to advertise the study
to all UCT students. Our advertisemésete Appendidd; see Appadix B) askedif they were
eligible or willing to participate, and if thegouldrefer friends or family members winad
beendiagnosed with diabetes or hypertension. Each student who successfufiietel the
study, or whaefereda participanhadtheir name entered into a prizgving draw(four x
R300 Takealot vouchers).

Secondye transmiteda MedPages broadcast to Western Cape medical professionals
requesing the voluntary participation of their hypertensive and diabetic patise¢s
AppendixC).

Third, we advertisgthe study on social media networke€¢ AppendiD; see
Appendix B. Facebook groups dedicated to diabetic and hypertensive patenetsised for
advertisement, but no participants were recruited through these groups.

Fourth, we astd successfully recruiteparticipantsf any family membes or friends

were eligible for the study and willing to participate



We advertised focontrols in the same way that we advedig® diabetic and
hypertensive participanisusing adverts on the DSA mailing list and social media platforms
excluding the Facebook groups
Inclusion Criteria

All participantswereaged between 18 and 65 years arlanhbody mass index (BMI)
< 40 kg/nt. These criteriavereselectececause both age and obesity can affect sleep,
memory, and physical health (Djalalinia et al., 2015; Kim et al., 2021; Pekar et24., 20
Volkwein-Caplan & McConatha, 2018).

Diabetic patients included in the stuldgda haenoglobinHbAlc < 8 g/%. Values >
8 g/% indicatel that their diabetes is uncontrolled (Siebert et al., 2010).

Hypertensive patients included in the stualgtt he Wor | d Heal t h Orgar
definition of hypertension, which stipulates that the medical camdi$ marked by blood
pressure leveld 130/80 mmHg (Shimizu, 2021).
Exclusion Criteria

To minimise confounding variables, individualereexcluded from study
participation if they repoedthat theywerepregnanthadtarget organ damage, use
medicaton orothersubstances that might disrupt sleep patterns (e.g., alcohol, gocaine
Brutcher & Nadar, 2013 have a neurological disorder (e.qg., epilepsyhautexperienced a
serious head injury (i.e., one that caused unconsciousness or required hospitalisation). Those
who reporédexperiencing chronic physical illnesses (except, in the patient group, diabetes or
hypertension) or psychiatric diagnoses that reguiedicatiorwerealso excluded. Finally,
because high levels of depression, anxiety, and stress disrupt sleep patterns and have negative
effects on cognitive performance (Christem& Baune, 2019; Eraydin et al., 2019),
individuals displaying significardymptoms of these forms of psychological distresse
excluded from participatioandweregiven information about referral servidsee
AppendixF).
Materials and Measures
Sociodemographic Questionnaire

This studyspecific selreport questionnairesée Appendixs) acquirel information
about sociodemographic details (e.g., age, sex/gender, income, and education level) as well as
general medical history (e.g., psychiatric or medical conditions that may lead to exclusion).
Additionally, patientsvereasked about their time since diagnosis, medication regimen, and

other relevant diabetesr hypertensiosrelated information.
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Pittsburgh Sleep Quality Index (PSQI)

This 19question selfeport measuréBuysseet al., 1988; see AppendiX) assessd
quality of sleep over the month prior to reporting. Iltems enquire about sleep duration, sleep
latency, and prevalence/severity of sleep difficulties. The 19 questions are categorised into
seven subgroups, with eaalbgroup given a weighted score 30 Hence, the PSQI total
score is a global sleep quality index that can range fiidtt,Qvith higher scores indicating
poorer sleep quality.

The PSQI has been used successfully in previous studies of diabetes and
hyperension. For instance, high PSQI scores are found in patients with prevalent
hypertension (Carolina et al., 2008; Fiorentini et al., 2007; Zhang et al., 20%8)er &
DunbarJacob (2011) report that high PSQI scores were correlated with low scores on the
diabetes quality of life indexthe developersf the PSQFeport good internal consistency
( Cr onha B3 Bugsse et al., 1988). Independent evaluations indicate goodtessit
reliability (r = .85; Shahid et al., 2012). Validity is demonstratedhe fact that the
instrument can clearly distinguish healthy controls from insomnia patients, and that its scores
correlate well with objective polysomnographic d@aysse et al., 1988; Carpenter &
Andrykowski, 1998; Fiorentini et al., 2007).

Difficu Ities in Emotion Regulation Scale (DER$8)

This 18-item selfreport questionnairé/fctor & Klonsky, 2016 see Appendix) is a
brief form of the original, 36tem DERS developed by Gratz and Roemer (200#)eksures
difficulties adults might have inselfegul ati on of their emotional
subscales (Nonacceptance, Goals, Impulse, Awareness, Strategies, andréflactyfpur
dimensions of emotion regulation: awareness and understanding of emotions; acceptance of
emotions; ability to engage in gedirected behaviour while refraining from impulsive
behaviour, especially when experiencing negative emotions; aadsaimcemotion regulation
strategies that are perceived to be effective. Each item is rated-poirat Rikerttype scale
(score rangeib). Higher scores (on each subscale, as well as the aggregate score across
subscales) indicate greater difficulty wamotion regulation\{ictor & Klonsky; 2016§.

In Ginton et al(2022), the DERS was usedaieasure of emotion regulation in a
sample of 87 South Africans made up of 34 PE®O53 non-PTSD patrticipants. The scale
accurately measudeemotion regulationiéficulties crossculturally.

The developers report that, overall, the DEEShas high internal consistency

( Cr o n b a d;htérstotallcorrelat®ns ranging from= .77 .90) and that, similarly, each
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of its subscales have at least adequate inteocnals i st ency 2(8Cforeeach;achés U
Victor & Klonsky, 2016). This brief scale is as reliable and valid as the originalte36
DERS scale developed by Gratz and Roemer (2004; Victor & Klonksy, 2016).
International Affective Picture System (IAPS)

The IAPS (Lang et al., 1997 a set of images, widely used in experimental
psychology research, designed to evoke an emotional response in viewers. Some IAPS
images have a negative valence (e.g., scenes of physical violence with bruised bodies); others
have a positive valence (e.g., pictures of newborn babies); and others have a neutral valence
(e.g., pictures of plants and chess pieses Appendi¥). The current studwill use a set of
IAPS images to measure emotional memd@syace et al. (2013) repithat the IAPS has very
good internal consi stency (9fooambsal catingssand) =. 7 2
.96 for dominance ratings).
Procedure

Online Form

Thestudyadvertisemenincluded linksto Google Forma (patient group:
https://forms.gle/xB1WKajh2fF3hWRgtontrol group:
https://forms.gle/7GQuUE6X4A7E45S4vka)he first section of the form providédasic
information about the studdnd aconsent formThe consent forrmformedparticipants of
their confidertiality, volition and beneficence while takingart in the studysee Appendix
K; see Appendit). Potentiaparticipantsneededo indicate by cl i cki ntltat a Ay e
they consent tparticipate inthe study beforeroceeding to subsequent pagdsxt,
participantamoved to the next sectionf the form, where thegrovidel their contact details
andsociademographic informatiorf they were referred by a studeritig section also
requiral the name and student numbetlwdtstudent for the purpos# the prizedraw.
Subsequergections includeéthesequestionnairesBeck Depression Inventoryi (BDI -1,
see Appendix M Beck Anxiety Inventory BAI; see Appendix IN Perceived Stress Scale
(PSS10; see Appendix ) DERS18, andPSQI

After they havecompleedthe online form, we will contact them by telephone or
email to schedule the next two stages of the procedure: two video calls, during which the
IAPS tasks will be administered.
Video Calll: IAPS Encoding
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We scheduldthe call totake placevi t hi n 2 hours of the part.
time, and at a time when it is unlikely that they will encounter significant events before
bedtime.

During this video call, thearticipantwasshowna slideshow witta total of 60 IAPS
pictures: ® positive, 20 negative, and 20 neutral. The order of the piotta®sandomised
so that negative, neutral and positive pictures are evenly dispbtgexhch participant will
view the pictures in the same order. Each picivaspresented for 6 seconds)d then the
participantwasasked to rate its valenemd arousalising the SelAssessment Manikin
(SAM) scale (Lang et al., 1997he calls were recorded so that responses could be
transcribed on a spreadsheet at a later point
Video Call2: IAPS Recognition

On the morning after Video Call 1, a researcher videedtike participant again.

This calltook place withintwo hours of their normal waking time. On this video call, the
participantwasshown another set of 60 IAPS pictur&® from eachof the three valence

categoespr esented during the previous call and ¢
presentationvasrandomized in similar fashion as befofdter each picture is displayethe
participantanswedfiy e s 0 or fAnoo t orecaleddiewm@thepictuveh et her t
before andrated the valenceand arousabf the imagen the same way as beforkgain, the

call was recorded for transcription at a later pdResearchers debriefed with the particigan

at the end of this video call and each participant received a debriefing email (see Appendix

P).

Ethical Approval

The study is part of a larger research programme that has obtained ethical approval
from the Faculty of Health Sciences Human ResearcltE@ommittee (see Appendly.

This particular study has received ethical approval from the Departmesyafiology (see
AppendixR)
Data Management and Statistical Analysis

We scord the BDHII, BAI, andPSS10as per their standardised scoring guideline
These sores werattained through the sum of the number associated with each response.
These scores were only used to assess the eligibility of participants and so further analysis
was not continued with these measuk®wever, the DERS and the PSQbees were used
in data analysisStandardised scoring fdie DERS required certain responses to be reverse

scored, and certain responses were summed to create scores for each subscale. The total
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DERS score was equal to the sum of each subscale. ScbtirgRSQI required a similar
procedure to the DERS.

To create the emotional memory outcome varigideticipants were given a score of
1 or O for each correctly remembered pictunethe second video call, 30 pictures were
presented that had been shawithe previous callrepeated picturesand 30 new pictures
were presented that had not been shown to the participant before. If participants stated that
they had seen a repeated picture before, they were given a score of 1. If they stated that they
had not seen the repeated picture befosy; tere given a score of 0. For the 30 new
pictures, participants were given a score of 1 if they stated that they had not seen that new
picture before, and they were given a score of 0 if they stated that they had seen that new
picture beforeThese scorewere then broken down into six sectidrrepeated, positive
pictures, repeated negative pictures, repeated neutral pictures, new positive pictures, new
negative pictures and new neutral pictures, so that patterns in emotional memory could be
observed. Br example, these categories alloviedobservations of whether participants had
more difficulty remembering neutral pictures threnotionally valanced (ie., negative and
positive)pictures.

Record was made ofilence and arousedtingsfor each pictuge. Responses were
then grouped so that a mean valence and arousal rating could be calculated for positive
pictures, negative pictures and neutral pictures for each parti@gigantf i Fosthe c al |
responses from the second cadllence and arousal wers@grouped into the six categories
used for recali positive, negative and neutral for both repeated and new pictures. Means
were calculated for each participant for each category, so that valence and arousal responses

could be compared.
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We then beganuwr statistical analyses using SPSS, with the threshold for statistical
significance &) set at .05 unless otherwise noted. Fixgt,generated a set déscriptive
statisticsforthep ar t i ¢ i pdamograpkicdata,agestionnaire scores and IAPS outom
variable Second, independent samplests (or chsquare tests for categorical variables),
assessed betwegnoup differences irsociodemographic variableBSQl and DERS scores,
and the IAPS outcome variables. Third correlational analyses weraateddo investigate
the relationship between IAPS outcome variables and PSQI and DERS scores within each
group. Within the patient group only, correlations assessed the relationship between clinical
variables (length of illness and duration of treatmant) IAPS outcome variables and PSQI
and DERS scores. Finally, a mediation analysesattampted, but could not be completed
due to group status having a lack of predictive power.

Results
Sample Characteristics

Table 1 describes the sogi@mographic chacteristics of the sampl@/ithin each
group, 60% were female and 40% male. On average, both patients and controls were 47 years
of age p = 0.480). There was no significant difference between the groups in terms of BMI
(p=.260), sex p = 1.00),educationp =.177) income p = .502)and marital statug = ?),
indicatingthatthe groups were adequately matcHadine with eligibility criteria, all
participants scored <29 on the BDJ<36 on the BAI, and <26 on the P88.
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Table 1
BetweerGroup Differencesn Sociodemographic Variables
Variable Control Patients tfec p d/v
Age 46.60 (17.35) 47.10(1756) -0.06  .950 0.03
BMI 26.86 (478) 2845(604) -0.65 .522 0.29
Sex 0.00 1.00 .00
Male 4 (40%) 4 (40%)
Female 6 (60%) 6 (60%)
Education 1.98 .160 0.31
Secondary 2 (20%) 5 (50%)
Tertiary 8 (80%) 5 (50%)
Income 4.33 .502 0.47
RO-R999 1 (10%) 2 (20%)
R10 0006 R20 000
0 (0%) 2 (20%)
R20 000 R40 000 3 (30%) 3 (30%)
R40000 R60 000
2 (20%) 2 (20%)
R60000- R100000
1 (10%) 0 (0%)
More than R100 000 3 (30%) 1 (10%)
Marital Status 3.53 171 0.42
Single 3 (30%) 2 (20%)
Divorced 0 (0%) 3 (30%)
Married 7 (70%) 5 (50%)

Note: For the variables age, BMI, and education, means are presented with standard
deviations in parentheses. For the variables sex and income, frequencies are presented with
proportions in parentheseas. = Cohenés d, the effecdst\si ze

= Cramer 6s V, t hsquaretest.ect si ze for a chi

The patient group included participants with diabetes alone (n=1), hypertension alone
(n=5) and both diabetes and hypertension (n&H participants were within the appropriate

blood pressurand HbAlc levels for inclusion in the study.
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Participants with diabetes had an average illness duration ofst3=61.35)years
and had been undergoing treatment for diabetes for an averagdsaf9.3.99)years.
Generally, treatment was being takerhe form of daily medication such agtformin
(20% of the patient group takes this medicatigh¢lazide (10%)andvildagliptin (10%).

One participant was being treated through doses of insulin. Two participants noted that they
are also monitoring #ir food intake and engaging in physical activities to manage their
diabetes.

Participants with hypertension indicated an average illness duratto (&D= 6.10)
years and an average treatment duration ofSI5= 6.05) years. However, thigverage
duration excludes one participant with an illness duration of 36 years and treatment duration
of 26 years. Including this participant, the average iliness duration would (&8-911.63)
years and the average treatment tlonawould be 6.4SD= 9.12)years. Hypertensive
participants reported only tablets as treatment for their illness. These tablets irskided
(20%), calcium channel blockef20%), angiotensin receptor blockegr%) and diuretics
(20%).

BetweenGroup Comparisons: PSQand DERS Scores

In terms of PSQI responses, the patient group reported significantly poorer sleep
quality (o = .003) and efficiencyp(= .010), more sleep disturbances=(.041) and poorer
sleep overallg = .010) on the PSQI (s@&ble 2). The control group indicated significantly
poorer emotion regulation in relation to goals than the control gmapQq08), but theotal
DERS score shows thpatient group demonstrated poorer emotion regulation skills overall
in comparison to hdtay controls (M = 35.90 vs. 30.60, respectivadys .091). While the
between group difference in total DERS scores was insignificant, it was trending towards

significance.
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Table 2
BetweerGroup Differences for PS@ndDERS

Control Patient t p d

Mean SD Mean SD
PSQI
Quality 0.70 0.48 1.40 0.52 3.13 .003* .50
Latency 0.70 0.82 1.10 0.99 098 .170 .91
Duration 0.70 0.82 1.40 1.17 154 .071 1.01
Efficiency 0.10 0.32 1.10 1.20 2.55 .010* .88
Disturbance 1.00 0.00 1.30 0.48 1.96 .041* .34
Use of medication 0.00 0.00 0.00 0.00 - - -
Daytime 1.00 0.67 0.70 0.82 090 .191 .75
Dysfunction
Total Score 3.60 2.12 7.00 3.53 2.61 .010* 2.91
DERS
Awareness 5.60 1.58 7.40 3.27 1.57 071 2.57
Clarity 4.80 1.48 5.10 2.64 031 .379 214
Goals 7.50 3.24 4.40 1.35 2.79 .008* 2.48
Impulse 3.70 1.25 3.30 0.67 089 .193 1.01
Nonacceptance  4.90 1.37 5.30 2.45 0.45 .329 1.99
Strategies 4.10 1.37 3.40 0.70 1.44 .087 1.09
Total 30.60 8.04 35.90 8.99 1.39 .091 8.3

BetweenGroup Comparison: IAPS

In terms of valence, there was a significant betwgrenip difference for valence
ratings of negative pictures in the initial test, with the patient group generally responding to
these pictures with a more pleasant rating (M = 2.92 vs 1.87 respeqhivelf05; seeTable
3). Likewise, there was a significant betwegnoup difference for valence ratings of negative
pictures in the recall tests, with the patient group again responding to these pictures with
more pleasant ratings (M = 3.33 vs 2.22, respelstjp = .006). There were no between

group differences for arousal ratings (al> 0.500).
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In terms of recallthe patient group had significantly worse recall of repeated positive

pictures p = .033) and recall of new negatiyactures(p=.041) compare to healthy controls.
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Table3

BetweerGroup Differences for Valence, Arousal and Recall of IAPS pictures

Control Patient t p d

Mean SD Mean SD
Initial Test
Valence
Positive 745 0.85 7.05 1.13 0.91 .188 1.00
Negative 1.87 0.44 2.92 .99 3.05 .005* .77
Neutral 6.40 0.84 6.16 1.02 0.58 .283 .93
Arousal
Positive 3.80 1.69 3.99 2.06 0.22 .413 1.89
Negative 6.80 1.39 6.24 1.87 0.75 .230 1.65
Neutral 3.33 1.22 3.70 1.56 0.60 .279 1.40
Recall Test
Valence
Repeated Positive 739 0.78 7.47 .90 0.21 417 .84
Repeated Negative 222 0.44 3.33 1.10 2.96 .006* .84
Repeated Neutral 6.43 0.88 7.01 1.25 1.20 .123 1.01
New Positive 7.03 0.65 7.09 .56 0.22 .414 .61
New Negative 202 0.76 2.75 1.27 1.56 .068 1.05
New Neutral 6.45 2.10 6.77 .76 045 .328 1.58
Arousal
Repeated Positive 359 1.77 3.60 2.09 0.01 495 1.94
Repeated Negative 6.37 1.36 5.71 1.92 0.89 .193 1.66
Repeated Neutral 3.10 1.35 3.32 1.34 0.37 .360 1.35
New Positive 3.81 1.29 3.62 1.76 0.28 .393 1.54
New Negative 6.78 1.01 5.94 2.12 1.13 .136 1.66
New Neutral 3.19 0.95 3.20 1.67 002 .94 1.36
Recall
Repeated Positive 990 0.32 9.2 1.03 2.05 .033* .76
Repeated Negative 9.40 0.84 9.60 .70 0.58 .286 .78
Repeated Neutral 9.80 042 9.90 .32 0.60 .278 .37
New Positive 9.60 0.70 9.60 .52 0.00 .500 .62
New Negative 10.00 0.00 9.70 48 1.96 .041* .34
New Neutral 10.00 0.00 9.70 48 141 .097 .48
Total 58.70 1.25 57.70 1.95 1.37 .096 1.64

Control Group: Correlations Between Recall and PSQI/DERS Scores

In the control group, correlations between sleep and recall showenb il
participants with poorer sleep efficiency perfornsgghificantlyworse on recall of repeated
positivepictures(r = 1.00 p = .000;seeTable 9. Similarly, participants with greater daytime
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dysfunction performedignificantlyworse on recall of repeatgukeutral picturesr(=.79, p =
.0006).

Control participants with worse emotion regulation with regards to awar@rress
.64,p =.049),clarity (r =.70,p = .025) and goalgr = .69,p = .027)performedsignificantly

better on recall of repeated, negafpetures.
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Table4
Correlations BetweetAPSRecall and PSQI/DERS Scorieshe Control Group

Recall Recall Recall Recall Recall Recall Recal
Repeated Repeated Repeated New New New Total
Positive Negative  Neutral Positive  Negative  Neutral

PSQI

Quality -.22 -.22 -.33 -.07 b b -.35

Latency .30 19 A3 .35 b b 44

Duration -.56 -.29 -51 15 b b -42

Efficiency -1.00" .25 17 .20 b b .08

Disturbance b b b b b b b

Use of b b b b b b b

Medication

Daytime .00 -.40 79" 24 b b -.40

Dysfunction

Total PSQI .60 -.40 -.60 A1 b b -.26

DERS

Awareness -.09 64 -.13 -.26 d d 21

Clarity -.05 70 A1 .24 d d .63

Goals -.27 .69 .16 -.05 d d 43

Impulse .20 .13 -.34 -41 d d -.21

Nonacceptance -.28 42 -.23 .07 d d .18

Strategies -.23 44 .04 51 d d .54

Total 1.00 -.25 -.17 .01 d d 42

Note: Correlation coefficients are not available for new, negative pictures and new, neutral
pictures, because all contymdrticipants attained a perfect recall score for these categories.
Similarly, no data is available for Use of Medication, as no control participants used
medication to assist their sfee

Patient Group: Correlations Between Recall and PSQI/DERS Scores

In the patient group, correlation tests between PSQI scores and recall indicated a
negative correlation between sleep disturbance and recall performance for repeated, positive
pictures ( = -.80,p = .005) as well as for overall recall£ -.72,p = .019; sedable 5). This
shows that participants from the patient group with increased sleep disturbance will perform
more poorly in recall for repeated, positive pictures and overall recall. PSQI scores for
perceived sleep quality € .67,p = .035),sleep durationr(= .66,p = .038) and overall sleep

(r =.67,p =.034) were directly correlated with recall for new, positive pictures. This
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indicates that poor sleep quality, duration and overall sleep is an indicator of better recall of
new, positive rtures.

With regards to DERS ratings, goats=(-.75,p = .012) and nonacceptanace=(-.64,
p = .048) subscale scores were correlated with the recall of repeated, negative pictures such
that poor goals and nonacceptance scores indicate poor reegdeated, negative pictures.
Similarly, poor scores for the strategies subscale were correlated with poor recall of new,

neutral picturesr(=-.66,p = .038).

Table 5
Correlations Between IAPS Recall and PSQI/DERS Scores in the Patient Group
Recall Recall Recall Recall Recall Recall
Repeated Repeated Repeated New New New I?I'Z(t::”
Positive Negative Neutral Positive  Negative  Neutral

PSQI

Quality .25 49 -41 67 .54 -.26 .46
Latency -.13 -.10 .39 .52 .07 -.28 .02
Duration A1 .62 -.18 .66 .63 -.25 .50
Efficiency -.02 .19 .32 .25 .06 -.37 .06
Disturbance -.80" -.59 22 .09 -.05 -.38 -72
Use of c c c c c c c
Medication

Daytime 21 -.43 -.13 A7 .03 .02 .08
Dysfunction

Total PSQI -.03 14 .10 67 .33 -.37 .18
DERS

Awareness -.16 -.36 .26 24 -.20 21 -.08
Clarity -.25 -.58 .15 .36 -.06 .14 -.189
Goals -.38 -75 .36 -.06 .20 .02 -.37
Impulse -.57 -.19 .16 -.26 31 .22 -.26
Nonacceptance .02 -.64 .04 .19 -.48 -.21 -.35
Strategies -.28 -.09 .20 49 .07 -.66 -.23

Total -.26 -.56 .27 .52 -.03 -.12 -.21
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Patient Group: Correlation Between Length of lliness and Recall, PSQI and DERS Scores

With regards to the duration of diabefes -.93,p =.024) and length of treatmefit
=-.88,p=.046), an indirect correlation was found between both variables and recall of
repeated, positive pictuls¢seeTable §. Duration of diabetes & -.93,p = .024) and length
of treatmentr(=-.88,p = .046)were alsandirectly correlated with the recall of new,
negative picturesrhese results indicates that longer duration of diabetes and length of
treatment are correlated with poorer recall of repeated, positive pictures and new, negative
pictures.

Longer duratiorof hypertensiorfr = -.87,p = .002)and treatment for hypertensign
=-.79,p = .012)was correlated with poorer recall of repeated, neutral pictures

In terms of the relationship between iliness and sléegtion of diabete§ =

.90,p =.035) ad treatmenfr = .9, p = .025)weresignificantly correlated withgreatersleep
latency This shows that longer duration of diabetes and treatment of dizoetseshat an
individual will take a longer time to fall asleep.

No significant orrelations were found between duration of iliness and treatment and
DERS scoregall ps >.05)
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Table6

Correlations Between Duration of lliness/Length of Treatment and Recall, PSQI and DERS

Scores

. Length of i Length of
Duration Duration
Treatment Treatment
Diabetes ) Hypertension .
Diabetes Hypertension

Recall
Repeated Positive -.93* -.88* .34 .30
Repeated Negative -.30 -.31 17 .24
Repeated Neutral 42 .59 -.87* -.79*
New Positive A1 .04 .08 A1
New Negative -.93* -.88* -.08 -11
New Neutral -.51 -.50 .09 -.01
Total -.70 -.66 A1 .08
PSQI
Quality -.40 -.44 25 27
Latency .90* .93* -.51 -.40
Duration -.33 -.32 -11 -.07
Efficiency -.08 .08 -.47 -.51
Disturbance .63 .59 -.36 -.34
Use of Medication d d d d
Daytime Dysfunction .10 .01 .05 -.03
Total PSQI 17 .18 -.33 -31
DERS
Awareness g7 72 -.45 0.42
Clarity .58 .51 -41 0.40
Goals -.04 .05 -.43 -.46
Impulse -.07 .06 -.23 -.17
Nonacceptance .69 .65 .37 .43
Strategies .63 .59 -.35 -.32
Total .60 57 -.57 -.053

Note:Use of Medication has no correlation coefficients because no participants reported the
use of medication faassistance isleep This table represents correlation coefficients (r

values. * indicates that that thevalue is significant (p<.05).
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Mediation Analysis

T hi s shirdihgpgtliesis anticipated sleep to function as a mediator between
group status and IAPS recall scores. However, the mediation analysis could not be conducted
because group status was not a significant predictor for any oetadime variablesThis

waslikely impacted by the small sample size and lack of power to predict recall scores.

Discussion

We assessed whether emotional memory and sleep were impaired in patients with
diabetes and hypertension compared to healthy controls. Further, we investiyatker
poor sleep quality was related to impaired memory performance in these pBibees.on
relevantliterature,we hypothesisd that, compared to matched healthy controls, diabetic and
hypertensive patientgould (a) experience poor sleep qualiand (b) perform more poorly
on tests of emotional memory. We further hypothekibatsleep qualitywould function as a
mediating factor between diabetes/hypertension and emotional memory perfarmance
Partially confirming our hypotheses, patients pertedmignificantly more poorly on recall of
repeated positive pictures and new negative pictures. They also reported significantly poorer
sleep quality and efficiency, more sleep disturbances, and poorer sleep overall. However,
contrary to our main hypothesisleep did not mediate the relationship between gnadip a
emotional memory performance.
Sleep

In concurrence with research Kpalil et al. (2020 andSilke (2018) PSQI responses
indicated that the patient group did experience worse sleep theortinel group. The
specific deficitseported were lower quality of sleep, increased number of sleep disturbances,
and decreased sleep efficien8).eep qual ity in the B&d, refer s
perceived quality ofleep In thequestionnairesleep disturbancesave been specified as
snoring or coughinggwakening during the night, needing to get out of bed to use the
bathroom, difficulty with breathing, discomfort due to temperature, nightnaacgsain.
Respiratory disturbancesuch as snoring or difficulty with breathiragesuppoted by
previousfindings that many diabet&nd hypertensivpatients suffer with OSAue to the
i mpact of these diseases on (Rlohas 2015, dennmgss cont
2016;Resnick et al., 2003 auses of disrupted sleep in diabetic patients also include
dysregulation of melatonin and circadian rhythms due to deificitee function and structure
of their outer retina that are attributed to diabetic eye disease (Dumphla26tl9) Restless

legs syndromds also a major factor contributing to sleep disruption for dialzetet
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hypertensiveatientAhmed et al., 2018; Feri®trambi et al., 2014; Lopes et al., 2005)

This links to parti ci ighfhess disturbancesporttedloyoyrai n du
patients grougouldcontribute to théower sleep efficiency and quality experiencedHoy

patient group

Recall of Emotional Pictures

Oursecond hypothesisasthat diabetic and hypertensive patients would perfo
more poorly on emotional memory recall. This hypothesis was based on findings in literature
indicating that individuals with diabetes and hypertension have poorer emotion regulation
(Fisher et al., 2007; Kane et al., 20¥&n Etten et al., 202Mieneret al., 2020Zhuang et
al., 2020 and cognitive functioningBobrow, 2018 CukiermanYaffe et al, 2009 Kong et
al., 2021)due to the their disease. While results showed that the control group reported
significantly more difficulty in emotion regulation relatingtogo#étse pati ent group
DERS total score was highéndicatingthat the patient group generally expedehmore
emotion regulation difficulties. Thisnding wasfurther corroborated by valence ratings on
the IAPS test. Specificallyhe patient groupatednegative pictures as significantly more
pleasant than the control groygossibly indicahg a numbnes towards negative stimuli.

In terms of emotional memorywo categories of recall indicated significantly better
performance in the control group compared to the patient group. These categories are the
repeatedpositive pictures and the nemegative inages.This demonstrates that the patient
group hadnore difficulty than the control group remembering both positive and negative
pictures but that there was no significant difference in recall of neutral picturashealthy
sample, Hamann (2001) fod that emotional material, such as positive and negative
material, wadess likely to be forgotten than neutral material. This is in line with the findings
of our study, suggesting that emotion dysregulation in the patient group may impact their
memory ofemotional material.

Coarrelational analysis of the control group revealed a significant correlation between
emotion regulation difficulties in relation to awareness, clarity and goals and the recall of
negative pictures. The direction of these correfegiindicate that in controls, poorer emotion
regulation was related toetterperformance in recalFrom these results, @ppears that
control participants are able to maintain strong cognitive functioning while experiencing
emotion regulation difficuies. However, this is not the case in patients with diabetes and
hypertension. In fact, patients who scored poorly in the goals and nonacceptance sections of
the DERS showed significantly poorer performance in recall of negative pictures. Further, in

the matient group, correlations show that poor emotion regulation for strategies was related to
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worse recall of neutral pictures. Therefore, it appears that when individuals with diabetes and
hypertension experience emotion regulation difficulties, those dlifés are related to

poorer cognition, whereas no such relationship is found in healthy controls. A possible

explanation is that in the patient group, emotion regulation difficulties are compounded by

poor sleep quality and perhaps the presence ofthkeadse it sel f. Thus, pat.i
functioning might be negatively impacted by the interaction of these factors.

Sleep and Recall

Given the known relationship between sleep and cognitive functioning, we
investigated, within each group, whether scareshe PSQI were correlated with
performance on IAP&call In the patient group, increased sleep disturbance was correlated
with poor performance for recall of positive pictures and total recall sciragarly, in the
control group results showed arcelation between worse sleep efficiency and poorer recall
of positive picturesi-urthermoreijn the control groupincreased daytime dysfunction
correlated with poorerecall of neutral pictures. These findirgkindicatethat worse sleep
has a negative impaoh emotional memorperformanceThis is supported by previous
research findings that both memory consolidation (Luo et al., 2013;Petex, 2019;

Timol, 2014) and emotion regulation (Gruber & Cassoff, 2014; Palmer & Alfano, 2016) are
dependent on sleepeterDerex (2019) points to the interaction of hippocampus
neuroactivity and slow waves of NREM sleep as key for memory consolidation during sleep
Palmer ad Alfano (2017) explain that sleep deprivation leads to deficits in connection
between the ventral anterior cingulate cortex and medial prefrontal cortex. Both of these
structures are involved with regulating and monitoring emotions, demonstrating wdky a la

of sleep decreases emotion regulation (Palmer & Alfano, 2QLifs t u degulissare in
accordance with these lines of research indicating that poor quality of sleep negatively
impacts both emotion regulation and memory consolidation.

One anomaly inte patient group is thabor sleep qualityvas correlated withetter
performance for recall of new, positive pictures, which does not support the previous
findings.Since this is not in line with findings across literature, this could be a spurious
corrdation due to the small sample size.

Duration of lliness and Treatment in Patient Group

Considering th@egativeimpacts that diabetes and hypertension might have on sleep,
emotion and cognition, it could lexpectedhat the longer an individual has hheése
ilinesses, the more severe the impacts on sleep, emotion and cognition would become. This

wassupported by correlations between duration of iliness and length of treatment in the
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patient group. Patients who had diabdtesa longer duratiorand this had been on

treatment for a longer periaaf time,were found to have worse recall of positive and

negative picturedDuration of illness and treatment was also correlated with taking longer to

fall asleepSimilarly, patients who had hypertension fdoager period of time and had been

on treatment for a longer period had worse recall of neutral picithiessuggests that

duration of the disease causes an increase in negative symptoms related to sleep, emotion and
cognition.

It has been suggested tleagnitive difficulties in diabetic patients may be due to the

brainbés exposure to chr oni-Yaffiel 2000)With rgghardtg! uc o s e

memory and hypertension, Van Etten et al. (20@0hd that hypertensive patients who
reported memorgomplaints also presented with differences in the volume of the right
hippocampus, providing a possible reason for memory deficits experienced by the patients
group. From these findingi can be expected thabgnitive impairments would increase in
relaion to disease duratipand may be a possible explanation as to why disease duration
correlated with worse memory recall in patient group.

Regarding emotion regulation, Kane et al. (2018) explains that individuals with
diabetes who are experiencing a gibgl burden of disease may experience more negative
affect, such as pessimism, and are more likely to use maladaptot@nregulation
strategies to cope with the physical and emotional buiidese coping strategies could
become a pattern of behaviour as the diseases contitm&syver, coping strategies were not
measured in this study, and so we cannot confirm that this is the cause of emotion regulation
difficulties in patients.

As previousy mentioned, patients with both diseases experience sleep deficits due to
either breathing difficulties (Floras, 2015; Jennings, 2016; Resnick et al., 2003), restless legs
syndrome (Ahmed et al., 2018; FefBitirambi et al., 2014; Lopes et al., 2005) ofatmin
dysregulation (Dumpala et al., 2019). The negative impacts of sleep compound over the
length of time that the disease persists.

Limitations

There were several limitations for this study, including small sample size, use of self

report data, and ding effects on the memory recall test.
Small SampleSize
Firstly, the results of a power analysis suggested we needed 68 participants (34 in

each group)Therefore our sample of 20 participants (10 in each group) means our study was
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underpowered. Wdid not have had enough power to detee béweengroup differences.
Our mediatioranalysis was compromised by this small sample size.

Use ofSelf-ReportMeasures

Second, our use of sakport data of sleep may not provide an accueftection of
participant sod s-repodt pleep data doesmet give arrirgication ef | f
partici pant s &MueHr research ras idicatet that specificestages of sleep are
important for memory consolidation and emotion regulaffckerman & Rasch, 2014;

Strauss et al., 2022; Yuksel, 201 order to fully understand the relationship between sleep
and emotional memory, objective sleep data obtained from polysomnography needs to be
obtained.

Ceiling Effects onMemoryRecall Test

Lastly, here was a notable ceiling effect in the recathponentf thelAPS, where
many participants attained perfect or near perfect scoré8P& recall. This impacted data
analysis, as a recall score of 56 out of 60 pictures was comgidera fApoor 6 recall
rel ation t o ot hehslimtaionimayhave Eentmiigatedby mareasing
the number of IAPS pictures presented in each to call to 90 pictures instead of 60.

Summary and Conclusion

This research has foundathindividuals with Type 2 diabetes and hypertension
experience poorer sleep and perform worse on emotional memory tasks compared to matched
healthy individuals. However, these results seem specific to positively and negatively
valanced images but not neltimages. Important] poor sleep was related to worse
memory performance, although this finding was not specific to the patient group. In the
patient group however, patients who had a longer disease duration had poorer sleep quality
and worse memory ratt for positive and negative pictures. These results suggest that further
investigations into the precise mechanisms underpinning memory and sleep deficits in
patients need to be understood.

Implications for future research. Future studies using a simildesign should
consider the limitations of this study and attempetyuit more participantsise more IAPS
pictures to increase the difficulty of recall and mitigate the ceiling eff@ct incorporate
objective measure of sleep architecture to bettelerstand the relationship between sleep
and emotional memory in patients with diabetes and hypertension. Future research regarding
treatment of diabetes and hypertension should specifically focus on reducing sleep deficits, as
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patients do experience disbed sleep, which may be related to increased emotional memory

deficits.
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Appendix A

Department of Student Affairs Email Advertisement for Patient Participants

The Department of Psychology at the University of Cape Town is curr

running a study on Sleep, Emotion artdnking, and is looking for

=
=g
u
E SPES BUNﬁ
i e

patients with hypertension and diabetes to take part.

Dear students.Do you or someone you know have ?
If you refer someone withType 2 diabetes or hypertension to take part in
this study you will be entered in a draw towin one of four R300 Takealot

vouchers The more people you refer, the morentries you get into the

draw.

What does one lave to do ifthey decide to take part?

Participantswill be required to fill out questionnaires relating to sleep, stress, and emotio
There is alsomassessmemegarding thinkingvhich will be performed wertwo video calls.
The questionnaire and two video calls should take 2 hours altogether.

How does oneknow if they qualify to take part?
People who arbetween the ages &8 and65, have access to a computer with internet, anc
haveType 2diabetes or ypertensionqualify to take part.

What are the benefits and risks of taking part?

This information will be used for a larger studyestigating the impact of sleep on cognitio
The aim of the larger study is to improve our understandiimgwfsleepmffects well-being
andthinkingin patients withdiabetes and hypertensioma South African context. This
knowledge may be useful for future treatmehpatientsSome images thavill be shown
during the video calls may be disturbiye will ensure that participants haadist of
resources available for support if the images are found to be distressitigjpRtion in this
study will not cost anything
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Interested in taking part?
Go to the following link to access the questionnaingigs://forms.gle/xB1WKajh2fF3hWRg’

You canalsocontact the principal researcher, Michelle Hertg emailatm.henry@uct.ac.z:

if you have any questions you want to abkutthe study.


mailto:m.henry@uct.ac.za
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Appendix B

Department of Student Affairs Email Advertisement for Control Participants

The Department of Psychology at the University of Cape Town is curr

u
E SPES BUNﬁ
e R

running a study on Sleep, Emotion artdnking, and is looking for

participants.

Dear students.Please take part in our study regarding sleep, emotion and
cognition. If you or someae that you refer takes part in this study you will
be entered in a draw to winone of four R300 Takealot vouchersThe more

people you refer, the more entries you get into the draw.

What does onehave to do if they decide to take part?
Participantswill be required to fill out questionnaires relating to sleep, stress, and emotio
There is also an assessmeggarding thinkingvhich will be performed over two video calls.

The questionnaire and two video calls should take 2 hours alesgeth

How does oneknow if they qualify to take part?
People whare between the ages of 18 anda68 have access to a computer with internet
qualify to take part.

What are the benefits and risks of taking part?

This information will be used for a langstudy investigating the impact of sleep on cognitic
The aim of the larger study is to improve our understanding of how sleep affecteingl|
and cognitive functioning in patients with diabetes and hypertension in a South African
context. Some imagebkat will be shown during the video calls may be disturbing. We will
ensure that participants have resources available for support if the images are found to

distressing. Participation in this study will not cost anything.

Interested in taking part?

Go to the following link to access the questionnaires: https://forms.gle/xB1WKajh2fF3hv
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You can also contact the principal researcher, Michelle Henry, via emaihatry@uct.ac.z:

if you have any questioraboutthe study.


mailto:m.henry@uct.ac.za
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Appendix C
MedPaged_etter
Dear Doctor,
Re:Online survey and telephonic interview to determine hypertensive and diabetic

patients' quality of life, sleep, emotion and cognition.

It is well known that sleep is essential for optimal physical, emotional and cognitive well
being. We also know that patients with diabetes and hypertension frequently experience poor
quality of life, sleep problems, depression and anxiety, and cognitparment. Despite the
knowledge that poor sleep may be an underlying mechanism linked to reduced quality of life,
mood and cognitive problems, very little research has been done to holistically understand
this relationship in patients with diabetes angdryension. Because of the important
relationships between sleep, health, emotion and cognition, disrupted sleep could be a useful
target for treatmennhterventions, which may reduce the severity of negative emotional and

cognitive symptoms, and improvatent®quality of life.

We are requesting that you invite your patient with diabetes or hypertension to participate in
an online survey anddeo callinterview. In this survey and interview, we will be asking

your patients to answer some questionsuaibieeir sleep, quality of life, emotions and

cognition. Since we know that sleep is an important predictor of physical, emotional and
cognitive health, we wish to determine to what extent patients with diabetes and hypertension

report problems in these hains.

We are looking fopatients between the ages of 1865 years whodo not have any target
organ damage Further, we would like to recrypatients with Type 2 diabetes who have a
HbA1C < 8 g/%, andpatients with hypertension who have a BR130/80mmHg. These
BP and HbAlc cut points represent values when patients are treategnamaljed / stable.
Patients need to have been treatrstable for the past 3 months.
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If your patients agree to participate in this stodyf they have any questionsali the study

we would be grateful if you wikkharetheir contact details witme,Dr M. Henry
(m.henry@uct.ac.za or mhmish@gmail.com). This way their privacy and confidentiality will
be assured. Alternatively, you may give patients my codeetls (cell phone number:
0722727107; email: mhmish@gmail.com) and they can contact me directly. On initial

contact J or a research assistaniill take telephonic informed consent.

Overall, our objectives are twlold, namely to (1) assess to whateak patients selfeport
problems with their quality of life, sleep, emotion regulation and cognition, and (2) determine
the role that sleep plays in predicting patiéptsysical and emotional welleing and their

cognitive functioning.

My sincere thanks,
Dr Michelle Henry,

University of Cape Town
Email address: m.henry@uct.ac.zatimish@gmail.com
Cellphone number: 0722727107



mailto:mhmish@gmail.com
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Appendix D

Social Media Advertisement(Patient Group)

Do you or someone you know have diabetes or hypertensioli3ou refer
someone withType 2diabetes or hypertension to take part in this study
you will be entered in a draw towin one of four R300 Takealot vouchers.

The more people you refer, the more entries you get into theraw.

The Department of Psychology at tH€T is running a study on Sleep, Emotion and
Thinking and is looking for patients withypertension andType 2 diabetesto take part.

What does onehave to do ifthey decide to take part?
Participantswill be required to fill out questionnaires relating to sleep, stress, and emotion.
There is also an assessmegarding thinkingvhich will be performed over two video calls.

The questionnaire and two video calls should take 2 hours altogether.

Go to e following link to access the questionnaires:
https://forms.qgle/xB1WKajh2fF3hWRg7

Please contact the researchers if you would like any more information:

Rebecca Yokoykxreb00l@myuct.ac.za

Lindo Ntshangasei(slin034@myuct.ac.la



https://forms.gle/xB1WKajh2fF3hWRg7
mailto:ykxreb001@myuct.ac.za
mailto:ntslin034@myuct.ac.za
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Appendix E

Social MediaAdvertisement (Control Group)

Please take part in our study regarding sleep, emotion arttiinking . If you
take part, or refer someone to take part in this study, you will be entered in
a draw to win one of four R300 Takealot vouchers. The more people you

refer, the more entries you get into the draw.

The Department of Psychology at UCT is running a study on Sleep, Emotidiizkdg
and is lookingor participants.

What does one have to do if they decide to take part?
Participantswill be required to fill out questionnaires relating to sleep, stress, and emotion.
There is also an assessmegarding thinkingvhich will be performed over two video calls.

The questionnaire and two video calls should take 2 hours altogether.

Go to e following link to access the questionnaires:
https://forms.qgle/xB1WKajh2fF3hWRg7

Please contact the researchers if you would like any more information:

Rebecca Yokoykxreb00l@myuct.ac.za

Lindo Ntshangasei(slin034@myuct.ac.la



https://forms.gle/xB1WKajh2fF3hWRg7
mailto:ykxreb001@myuct.ac.za
mailto:ntslin034@myuct.ac.za
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Appendix F:

Counselling Referrals

If you feel distressed or uncomfortable after participating in this study, please do

contact one of the free counselling services listed below:

Lifeline

Lifeline provides confidential counselling at no charge apart from the cost of th€alédl.

with their trained counsellors are confidential, and they will listen, provide support and refer
to other professionals if needed. They are available from 10am to 10pm, every day of the
year.

Landline: 021461 1111

WhatsApp Call: 06309 2620

https://lifelinewc.org.za/

SADAG (South African Depression and Anxiety Group)

SADAG provides counselling and support groups for a range of mental health challenges.
They will asses your needs with you and help you decide on how to move forward.
011234 4837

https://www.sadag.org/

FAMSA (Family and Marriage Society of South Africa)

The counsellors at FAMSA wi#nsure that you have support for any issue that you are
facing. They will walk alongside you as you work towards the changes that you would like to
see in your life.

021447 7951

https://wwwfamsawc.org.za/counsellirgervices

If you have any concerns or questions regarding this research, pleas& contac
Rebecca Yokat YKXREBOO1@myuct.ac.zfemail,

Or Lindokuhle Ntshangase & SLINO34@myuct.ac.za

or the supervisors for the study

Michelle Henry atm.henry@uct.ac.za

Kevin Thomas akevin.thomas@uct.ac.za



https://lifelinewc.org.za/
https://www.sadag.org/
https://www.famsawc.org.za/counselling-services
mailto:YKXREB001@myuct.ac.za
mailto:NTSLIN034@myuct.ac.za
mailto:m.henry@uct.ac.za
mailto:kevin.thomas@uct.ac.za

Appendix G

Contact Details and Sociodemographic Google Form

Section A: Personal Information and Demographic Survey

Full name:

Contact number:

Email address:

If referred by a UCT student, please provide their name:

If referred ty a UCT student, please provide their student number:

Do you have access to a laptop with internet connection?
o Yes

o No

Date of birth

Age

Sex
o Female
o Male
o Other

48
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Home language

Height (metres)

Weight (kilograms)

Marital Status
o Married
o Single

o Divorce

What is the total monthly income of the household | which you live? If you are a student,

please take caretoputyds | mmedi at e caregivero6s monthly i
o0 ROT R999

R10001 R2499

R25001 R5499

R55001 R9999

R100007 R20000

R200007 R40000

R400007 R60000

R600007 R100000

More than R10@00

O O O O O O o o

Highest level of education level attained:
o Noformal education
o0 Primary education (grades7)
0 Secondary education (graded4d
0

Tertiary education (college/university)

Do you smoke? If so, how many a day?




Do you drink alcohol? If so, how many units per week? (example: one ang glass of

wine)

Are you pregnant?
o Yes
o No

Have you ever had a head injury? If yes, please specify.

Have you ever had a stroke? If yes, please specify.

Do you have dementia?
0 Yes

o No
Do you have epilepsy?
o0 Yes

o No

Do you have target organ damage?

Do you have any other physical conditions? If yes, please specify.

Do you suffer from depression?
o Yes
o No

Do you suffer from anxiety?

50
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o Yes

o No

List all medications you are currently taking:

Do you have any psychological/psychiatric disorders? If yes, please specify.

Section B: For diabetic patients only

When were you first diagnosed with diabetes?

What forms of treatment are you currently on for your diabetes?

Please provide more information about treatment:

How long have you been on this treatment?

What was your last measured HbAIc?

When was this measurement taken?

Do you suffer from any other chronic ilinesses (physical or psychological)? If yes, please
specify.
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Are you on any typefanedication/medical treatment for the other chronic iliness/es If yes,

please specify which medication/medical treatment.

Section C: For hypertensive patients only

When were you first diagnosed with hypertension?

What forms of treatment are you currently on for your hypertension?

Please provide more information about treatment:

How long have you been on this treatment?

What was your last measurbbbod pressure?

When was this measurement taken?

Do you suffer from any other chronic ilinesses (physical or psychological)? If yes, please

specify.

Are you on any type of medication/medical treatment for the other chronic illness/es If yes,

please specify which medication/meditalatment.




Pittsburgh Sleep Quality Index (PSQI)

Name:

Appendix H

Date:
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Instructions: The following questions relate to your usual sleep habits dieipast month

only. Your answers should indicate the most accurate reply fon#perity of days and night

in the past month. Please answer all questions.

1. During the past month, what time have you usually gone to bed at night?

2. During the past month, how long(minutes) has it usually taken you to fall asleep

each night?

3. During the past month, what time have you usually gotten up in the morning?

4. During the past month, how many hours of actual sleep did you get at night? (This

may be differenthtan the number of hours you spent in bed.)

5.During the past month, how
often have you had trouble

sl eeping beca

Not
during
the last

month

Less than once a

week

Once or
twice a

week

Three or
more
times a

week

a. Cannot get teleep within

30 minutes

b. Wake up in the middle of
the night or early morning

c. Have to get up to use the

bathroom

d. Cannot breathe comfortabl|

e. Cough or snore loudly

f. Feel too cold

g. Feel too hot

h. Have badireams

i. Have pain

j. Other reason(s), please
describe:
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6. During the past month, hoyv,
often have you taken medicin
to help you sleep (prescribed
t he

or fover

7. During the past month, hoy
often have you had trouble
staying awake while driving,
eating meals, or engaging in

social activity?

No . Somewhat| A very
Only a very slight .
problem of a big
problem
at all problem | problem
8. During the past month, hov,
much of a problem has it beel
for you to keep ugnough
enthusiasm to get things dong¢
Very ) Fairly Very
Fairly good
good bad bad
9. During the past month, hov,
would you rate your sleep
quality overall?
Partner in
No bed
same Partner
partner | Partner/roommate _
_ room but | in same
or room in other room
not same bed
mate
bed
10. Do you have a bed partng
or roommate?
Not Three or
) Once or
during Less than once a _ more
twice a _
the past week times a
week
month week
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If you have a roommate or be
partner, ask him/her how ofte
in the pastnonth you have
had:

a. Loud snoring

b. Long pauses between
breaths while asleep

c. Legs twitching or jerking

while you sleep

d. Episodes of disorientation {

confusion during sleep

e. Other restlessness while y(

sleep please describe:




Response categories:

17 Almost Never

217 Sometimes
3 - About Half the Time

47 Most of the Time

57 Almost Always

1.

2.

3.

4.

5.

6. When
7. Wh en
8. When
9. When
10.Wh e n
11.Wh e n
12.Wh e n
13.Wh e n
14.Wh e n
15.Wh e n
16.Wh e n
17.Wh e n
18. Wh e n

(@}

o O O O O O O O O O O

(@}
3 3 3 3 3 3 3 3 3 3 3 3

m

u

u

c

c C© <C© C

c C© <© C

u

upset,

ps
ps
ps
ps
ps
ps
ps
ps
ps
ps
ps
ps

| pay attention to how | feel.

| am attentive to my feelings.

et
et
et
et
et
et
et
et
et
et
et

et

Appendix |
Difficulties in Emotion Regulation Scale(DERS-18)

| have no idea how | am feeling.

| am confused about how | feel.

| have difficulty making sense out of my feelings.

56

lionecknowl edge my emot

become embarrassed for
have difficulty getting
become out of control

that Way fenadongttimea t 1 wi | | ren
believe that 1611 end u
have difficulty focusin
feel ashamed_with mysel
feel guilty for feeling
have difficulty concent
have difficulty control
bedlicanvde. t hat _wal | owi ng
|l ose control__over my be



Appendix J
Examples of hternational Affective Picture System(IAPS) Pictures

Positive Pictures
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Negative Pictures
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Neutral Pictures
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Appendix K

ConsentForm (Patient Group)

Consent to Participate in Research Study

Sleep and Emotional Memory in Hypertensive and Diabetic Patients
As researchers specialising in psychology (Dr Michelle Henry/Professor Kevin Thomas) and
endocrinology (i.e.relating to hormonegAssociate Professor lan Ross) at the University of
Cape Town and Groote Schuur Hospital, we wish to determine the relationship between
sleep, quality of life, emotion and thinking. Two psychology Honours studleintso
Ntshangase and Rebecca Yoko) will be assisting with data collection for their project.
Why are you being invited to take part?
We are calling on you as you have diabetes/hypertension.
Why is this researchbeingdone? What is it trying to find out?
This research is trying to understand how sleep impacts quality of life, emotion regulation
and thinking processes in order to inform better treatment options for patients living with
hypertension and diabetes. Patients with hypertension/diabeté® wdmpared to control
participantsWe wish to ask you several questions relating to your sleep, quality of life,
emotiors and thinking, and some personal and medical questions.
To take part in this study you must:
be between the ages of 18 to 65 years
not be pregnant
not have any other chronic illnesses
be free from neurological disorders and psychiatric iliness
have a BMI less than 40kg/m2

To o o o o I

not be on any medication that could affect your sleep

What does patrticipation in this researchentail?

If you choose to participate in this study, you will first be asked to answer some online
guestionnaires that will tal@proximately 3810 minutes to complet&.ou will then be

asked to take part in two video calls within the next 5 ddysng which you will complete a
cognitive assessment and rate 60 pictures that will be shown to you. These two calls should

take abou®0 minutes in total.
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Are there are any risks and discomforts in taking part in this researb?

Some images that will be shown thg the video calls may be disturbing. We will ensure

that participants have list ofresources available for support if the images are found to be
distressing. Participation in this study will not cost you anything.

Are there any benefits to you if youake part in this research?

There is no financial compensation for taking part in this research. However, you may learn a
bit more about your own quality of life, sleep, emotion and thinking. You will also be

assisting in our knowledge of how sleep qualitiects quality of life, thinking and emotions,

and this information is potentially useful in our understanding of how to improve péatients
well-being. You are encouraged to ask questions if you are unsure about anything.

What happens if you do not want ¢ take part in this research?

Participation in this study is completely voluntary. It is your right to refuse to take part in this
research. If you do not want to take part in this research, it will in no way affect you or the
treatment that you aspposed to receifeom your doctorlf, after starting the

guestionnaire, you no longer wish to participate, you may withdraw your permission at any
stage and without it affecting your treatment in any way.

What happens at the end of the research?

All your information and your answers to this study will be kept completely private. Your
information will be recorded under a number and will not be linked to your name. Only
researchers working on this project will know your personal details and informatiorovi

be communicated to anyone apart from them. If we publish the results of this study, we will
not communicate any of your personal and private information.

Questions?

If you have any questions about the study, now or in the future, you can calllMldbery

on 0216501804 or on m.henry@uct.ac.za. If you have questions or concerns about your rights
as a research participant, you can contact the Chair of the Human Research Ethics Committee
of the Faculty of Health Sciences at the University of Capenfamw021 650 1236 or hrec

enquiries@uct.ac.za.
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Appendix L
Consent Form (Control Group)
Consent to Participate in Research Study
Sleep and Emotional Memory
As researchers specialising in psychology (Dr Michelle Henry/Professor Kevin Thomas) and
endocrinobgy (i.e., relating to hormones) (Associate Professor lan Ross) at the University of
Cape Town and Groote Schuur Hospital, we wish to determine the relationship between
sleep, quality of life, emotion and thinking. Two psychology Honours students (Lindo
Ntshangase and Rebecca Yoko) will be assisting with data collection for their project.
Why are you being invited to take part?
We arelooking for healthy participants for our control group.
Why is this researchbeingdone? What is it trying to find out?
This research is trying to understand how sleep impacts quality of life, emotion regulation
and thinking processes in order to inform better treatment options for patients living with
hypertension and diabetes. Patients with hypertension/diabetes wilinpaied to control
participants. We wish to ask you several questions relating to your stesggemotions and
thinking, and some personal and medical questions.
To take part in this study you must:
be between the ages of 18 to 65 years
not be pregant
not have any chronic illnesses
be free from neurological disorders and psychiatric illness
have a BMI less than 40kg/m2
not be on any medication that could affect your sleep

o o o Do Do Do

What does participation in this research entail?

If you choose to participate in this study, you will first be asked to answer some online
guestionnaires that will take approximately8D minutes to complete. You will then be

asked to take part in two video calls, during which you will complete a tegagsessment

and rate 60 pictures that will be shown to you. These two calls should takés@bunutes

in total.

Are there are any risks and discomforts in taking part in this research?

Some images that will be shown during the video calls may be disturbing. We will ensure

that participants have resources available for support if the images are found to be distressing.

Participation in this study will not cost you anything.
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Are there any benefits to you if you take part in this research?

There is no financial compensation for taking part in this research. However, you may learn a
bit more about your own quality of life, sleep, emotion and thinking. You will also be

assisting in our knowtige of how sleep quality affects quality of life, thinking and emotions,
and this information is potentially wuseful
well-being. You are encouraged to ask questions if you are unsure about anything.

What happens if you do not want to take part in this research?

Participation in this study is completely voluntary. It is your right to refuse to take part in this
research. If you do not want to take part in this research, it will in no way affect you or the
treament that you are supposed to receive from your doctor. If, after starting the
guestionnaire, you no longer wish to participate, you may withdraw your permission at any
stage and without it affecting your treatment in any way.

What happens at the end of tk research?

All your information and your answers to this study will be kept completely private. Your
information will be recorded under a number and will not be linked to your name. Only
researchers working on this project will know your personal detadsnformation will not

be communicated to anyone apart from them. If we publish the results of this study, we will
not communicate any of your personal and private information .

Questions?

If you have any questions about the study, now or in the futatecan call Michelle Henry

on 0216501804 or on m.henry@uct.ac.za. If you have questions or concerns about your rights
as a research participant, you can contact the Chair of the Human Research Ethics Committee
of the Faculty of Health Sciences at the \dmsity of Cape Town on 021 650 1236 or hrec
enquiries@uct.ac.za.



Appendix M
Beck Depression Inventory (BD#I)

This depression inventory can be s&tbred. The scoring scale is at the end of the

guestionnaire.

1.

0 | do not feel sad.
1| feel sad
2 | am sad all the time and | can't snap out of it.

3 | am so sad and unhappy that | can't stand it.

0 1 am not particularly discouraged about the future.
1 | feel discouraged about the future.
2 | feel | have nothing to look forward to.

3 | feelthe future is hopeless and that things cannot improve.

0 1 do not feel like a failure.
1 | feel | have failed more than the average person.
2 As | look back on my life, all | can see is a lot of failures.

3 | feel | am a complete failure as a perso

0 | get as much satisfaction out of things as | used to.
1 I don't enjoy things the way | used to.

2 | don't get real satisfaction out of anything anymore.
3 I am dissatisfied or bored with everything.

0 | don't feel particularly guilty.
11 feel guilty a good part of the time.
2 | feel quite guilty most of the time.

3 | feel guilty all of the time.

0 I don't feel I am being punished.
1 | feel I may be punished.
2 | expect to be punished.

3 | feel I am being punished.
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10.

11.

12.

13.

0 | don't feel disappointed in myself.
1 | am disappointed in myself.
2 | am disgusted with myself.

3 | hate myself.

0 | don't feel | am any worse than anybody else.
1 | am critical of myself for my weaknesseswstakes.
2 | blame myself all the time for my faults.

3 | blame myself for everything bad that happens.

0 I don't have any thoughts of killing myself.

1 | have thoughts of killing myself, but | would not carry them out.
2 1 would like to kill my=lIf.

3 I would kill myself if I had the chance.

0 I don't cry any more than usual.
1 1 cry more now than | used to.

2 | cry all the time now.

3l used to be able to cry, but now I can't cry even though | want to.

0 I am no more irritated by things than | ever was.
1 I am slightly more irritated now than usual.
2 | am quite annoyed or irritated a good deal of the time.

3 | feel irritated all the time.

0 | have not lost interest in other people.
1 | am lessnterested in other people than | used to be.
2 | have lost most of my interest in other people.

3 | have lost all of my interest in other people.

0 I make decisions about as well as | ever could.
1 | put off making decisions more than | used to.

2 | have greater difficulty in making decisions more than | used to.
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14.

15.

16.

17.

18.

19.

20.
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3 | can't make decisions at all anymore.

0 | don't feel that | look any worse than | used to.
1 I am worried that | am looking old or unattractive.
2 | feel there are permanestitanges in my appearance that make me look unattractive

3 | believe that | look ugly.

0 | can work about as well as before.

1 It takes an extra effort to get started at doing something.
2 | have to push myself very hard to do anything.

3 I can't @ any work at all.

0 | can sleep as well as usual.

1 1 don't sleep as well as | used to.

2 | wake up 12 hours earlier than usual and find it hard to get back to sleep.

3 | wake up several hours earlier than | used to and cannot get back to sleep.

0 | don't get more tired than usual.
1 | get tired more easily than | used to.
2 | get tired from doing almost anything.

3 | am too tired to do anything.

0 My appetite is no worse than usual.
1 My appetite is not as good as it used to be.
2 My appetite is much worse now.

3 | have no appetite at all anymore.

0 I haven't lost much weight, if any, lately.
1 I have lost more than five pounds.
2 | have lost rmare than ten pounds.

3 | have lost more than fifteen pounds.

0 I am no more worried about my health than usual.
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1 I am worried about physical problems like aches, pains, upset stomach, or
constipation.
2 | am very worried about physical problenmsiat's hard to think of much else.

3 1 am so worried about my physical problems that | cannot think of anything else.

21.
0 | have not noticed any recent change in my interest in sex.
1 | am less interested in sex than | used to be.
2 | have almost no interest in sex.
3 | have lost interest in sex completely.
Total Score:

Beck et al. (1996)
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Appendix N
Beck Anxiety Inventory (BAI)
_ _ Moderately T .
Mildly but it _ Severelyi it
_ it was
Not at all d i d nother bothered me
pleasant at
me much . a lot
times
Numbness or 0
o 1 2 3
tingling
Feeling hot 1 2
Wobbliness in legs 1 2
Unable to relax 0 1 2 3
Fear of worst
_ 0 1 2 3
happening
Dizzy or lightheaded 0 1 2 3
Heart
_ _ 0 1 2 3
pounding/racing
Unsteady 0 1 2 3
Terrified or afraid 0 1 2 3
Nervous 0 1 2 3
Feeling of choking 0 1 2 3
Hands trembling 0 1 2 3
Shaky/unsteady 0 1 2 3
Fear of losing
0 1 2 3
control
Difficulty in
_ 0 1 2 3
breathing
Fear of dying 0 1 2 3
Scared 0 1 2 3
Indigestion 0 1 2 3
Faint/lightheaded 0 1 2 3
Face flushed 0 1 2 3
Hot/cold sweats 0 1 2 3

Beck et al. (1988).
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Appendix O
Perceived Stress Scale (PSH)

For each question, choose from thiollowing alternatives:

o7
1
271
31
47

never
almost never
sometimes
fairly often

very often

. In the last month, how often have you been upset because of

something that happened unexpectedly?

. In the last month, how often have you fiflat you were

unable to control the important things in your life?

. In the last month, how often have you felt nervous and

stressed?

. In the last month, how often have you felt confident about

your ability to handle yourgrsonal problems?

. In the last month, how often have you felt that things

were going your way?

. In the last month, how often have you found that you

could not cope with all the things that you had to do?

. In the lag month, how often have you been able to control

irritations in your life?

. In the last month, how often have you felt that you were on

top of things?

. In the last month, how often have you been angered because

of things that happened that were outside of your control?

10.1n the last month, how often have you felt difficulties were

piling up so high that you could not overcome them?
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Appendix P

Debriefing Form
Thank you for participating in this study &eep and Emotional Memory in Hypertensive
and Diabetic Patients. There are many studies that demonstrate the harmful effect poor sleep
has on memorgnd emotion processing, and it is also established thattbypere and
diabetic patients experience sleep, emotion regulation and memory diffiddthwsyver, no
published study has examined tie&ationshipbetween sleep, memory and emotion in
patients with hypertension and diabetes. The aim of this study wapltre sleep quality

and emotional memory in patients with hypertension and diabetes and in healthy controls.

How was this tested?

You were asked to fill out several questionnaires asking about your sleep, emotion, and well
being. You also completed mery tasks where learning of materials was separated from

memory testing by 12 hours of sleep.

We expect to find that:

Compared to matched healthy controls, diabetic and hypertensive patients will (a) experience
poor sleep quality, and (b) perform moreodg on tests of emotional memoryurthermore

in those patients, sleep quality and emotional memory performance will be associated with one
another.

Why is this important to study?

It is hoped that this body of psychological research will serve todiudihderstand patients
with hypertension and diabetes. By confirming our hypotheses, the study will lay the
foundation for future studies with a view to developing interventions targeted at directly
improving sleep patterns and thereby indirectly improviregnory and emotion functioning.
By expanding the body of literature, hypertensive and diabetic patients can experience an

improved quality of life.

What if | want to know more?

You will receive a summary of the findings when the researcbngpleted.

If you feel distressed or uncomfortable after participating in this study, please do

contact one of the free counselling services listed below:
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Lifeline

Lifeline provides confidential counselling at no charge apart from the cost of th€alédl.
with their trained counsellors are confidential, and they will listen, provide support and refer
to other professionals if needed. They are available from 10am to 10pm, every day of the
year.

Landline: 021461 1111

WhatsApp Call: 06309 2620

https://lifelinewc.org.za/

SADAG (South African Depression and Anxiety Group)

SADAG provides counselling and support groups for a range of mental health challenges.
They will asses your needs with you and help you decide on how to move forward.
011234 4837

https://www.sadag.org/

FAMSA (Family and Marriage Society of South Africa)

The counsellors at FAMSA wi#nsure that you have support for any issue that you are

facing. They will walk alongside you as you work towards the changes that you would like to

see in your life.
021447 7951

https://wwwfamsawc.org.za/counsellirgervices

If you have any concerns or questions regarding this research, pleasé& contac
Rebecca Yokat YKXREBOO1@myuct.ac.zfemail,
Or Lindokuhle Ntshangase & SLINO34@myuct.ac.za

or the supervisors for the study

Michelle Henry atm.henry@uct.ac.za

Kevin Thomasat kevin.thomas@ct.ac.za



https://lifelinewc.org.za/
https://www.sadag.org/
https://www.famsawc.org.za/counselling-services
mailto:YKXREB001@myuct.ac.za
mailto:NTSLIN034@myuct.ac.za
mailto:m.henry@uct.ac.za
mailto:kevin.thomas@uct.ac.za
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Appendix Q
Faculty of Health Sciences Ethics Approval

E UNIVERSITY OF CAPE TOWN
Faculty of Health Sciencas E
Human Ressarch Ethles Committes
Room G50- Old Maln Bullding
Groots Schuur Hospltal
Obsarvatory 7925
Talaphons [021] 405 6492
Emall: hrac-anquitesdPuct. ac.za
Wabelte:

12 October 2021

HREC REF: 515/2021

Dr M Henry

Centre for Higher Education Developrmant

Room 5.04 Hoerikwaggo Bullding-UCT

Email! m.henry@ud.ac.za

Student: SYRARIO01 @myuct.2c za & TRRIULOOZ @ myuct. Be. 78

Dear Dr Henry

PROJECT TITLE: THE ROLE OF SLEEP DISRUPTION IN PREDICTING QUALITY OF LIFE,
EMOTION REGULATION AND COGNITION IN NON-COMMUMNICABLE DISEASES-HOMNS
CANDIDATES-MS ABBY SIVERTSEN & MS JULIA TUBARD

Thank you for your response |etber, addressing the issues ralsed by the Faculty of Health Sclences
Human Research Ethics Committes (HREC).

It |s a pleasure to Inform you that the HREC has formally approved the above-mentioned study.

This approval |s subject to strict adherence to the HREC recommendatlons regarding
m|;::mﬂi human participants during COVID -19, dated 17 March 2020; 06 July 2020
ul 1.

Approval ls granted for ona year until tha 30 Octobar 2022,

Flease submit a progress form, using the standardised Annual Repert Form If the study continues
beyond II:I'H approval period. Please submit a Standard Closure form If the study is complated within the
approval perlod.

(Forms can be found on our website: W

The HREC acknowledge that the studenis: Ms Abby Shvartsen & Ms Julla Tubaro will also be
Involved in this study.

Pleasa quote the HREC REF 515/2021 In all your correspondanca.

Please note that the cngoing ethical conduct of the study remains the responsibllity of the principal
Investigatar,

Please note that for all studles approved by the HREC, the principal Investigator mugt obtain appropriate
Imstitutional approval, where necessary, before the research may ocour.

HREC/REF 515/2021s8
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Yours sincersly

PROFESSOR M BLOCKMAN ; . S—

Federal Wide Assurance Number; FWADOD01637.
Institutional Review Board (IRB) number: TREDODO01538
NHREC-reglstration number: REC-210208-007

This serves to confirm that the University of Cape Town Human Research Ethics Committes complies
to the Ethics Standards for Clinical Research with a new drug in patients, based on the Medical
Research Councll (MRC-5A), Feod and Drug Administration (FDA-USA), Internetional Councll for
Harmonlsation of Technical Requirements for Pharmaceuticals for Human Use: Good Clinlcal Practice
(ICH GCP), South African Good Clinical Practice Guidelines (DoH 2006), based on the Assoclation of
the British Pharmaceutical Industry Guldelines (ABPFT), and Declaration of Helsinkl [2013) guidelines,
The Human Research Ethles Committee granting this approval is in compllance with the ICH
Harmonised Tripartite Guldelines E6: Mote for Guldance on Good Clinical Practice (CPMP/ICH/135/95)
and FDA Code Federal Regulation Part 50, 56 and 312.

HREC/REF 515/ 202 1sa
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Appendix R
Department of Psychology Ethics Approval

UNIVERSITY OF CAPE TOWN

Department of Psychology

University of Cape Town Rondebosch 7701 South Africa
Telephone (021) 650 3417
Fax No. (021) 650 4104

16 August 2022

Lindokuhle Ntshangase and Rebecca Yoko
Department of Psychology

University of Cape Town

Rondebosch 7701

Dear Lindokuhle and Rebecca

| am pleased to inform you that ethical clearance has been given by an Ethics Review
Committee of the Faculty of Humanities for your study, Sleep and Emotional Memory
in Hypertensive and Diabetic Patients. The reference number is PSY2022-032.

| wish you all the best for your study.

Yours sincerely

Lauren Wild (PhD)
Associate Professor
Chair: Ethics Review Committee
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UNIVERSITY OF CAPE TOWN
w IYUNIVESITHI YASEKAPA - UNIVERSITEIT VAN KAAPSTAD

PLAGIARISM DECLARATION

1. | know that plagiarismiswrong? | agi ari sm i s using another
that it is oneds own.
2. | have used the American Psychological Association (APA) as the conventions for

citation and referencingeach significant contribution to, and quotation in, this
project ppposalfrom the work, or works of other people has been attributed and has

beencited and referenced.

3. This project proposak my own work.

4. | have not allowed, and will not allow, anyone to copy my work with the intention of
passing it off as his or her own work.

5. | acknowledge that copying someone else's assignment or essay, or part of it, is

wrong, and declare that this is my own work

SIGNATURE: R.Yoko

DATE: 27 October 2022
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