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Abstract

Introduction: A number of factors are associated with the quality of sleep, a broad
measure that includes sleep duration and disturbance. There are many factors
associated with quality of sleep including communicable and non-communicable
diseases and life course traumatic events (TE). Older adults who have experienced
life course TE and the onset of comorbidities may be at risk of fluctuations in their
guality of sleep. However, there are limited data on the African continent examining
these relationships. Therefore, this study aimed to bridge the aforementioned gap and
1. examine the prevalence of traumatic events (TE), 2. examined the prevalence of
poor quality of sleep in adults in the Health and Aging in Africa: a longitudinal study
(HAALSI) cohort 3. examine the relationship between the TEs and quality of sleep in

the HAALSI cohort in the Mpumalanga Province of South Africa.

Methods: A cross sectional analysis using data from the second of four waves of the
HAALSI cohort was undertaken. The second wave which recruited 4176 participants
was conducted between 2018 and 2019. Measures include the English Longitudinal
Study of Aging life history data to estimate prevalence of TE, brief version of Pittsburgh
Sleep Quality Index (B-PSQI) to estimate the prevalence of poor sleep quality and the
relationship between TE and poor sleep quality. Descriptive analysis, bivariate and

multivariate analysis of the data was conducted in Stata 17.

Results: The mean age of the participants was 65 years (SD=13). The majority of the
sample were of South African origin (70%). With regard to education status, less than
half (43%) had not completed a formal education (i.e., primary school). Poor quality of
sleep was reported by 27% of the participants. With regards to TEs 66% of the sample

reported caregiving trauma, 58% accident and disaster TEs, 30% childhood trauma,



15% war related TEs and 22% community violence. The multivariate analysis
suggested that participants with history of exposure to childhood TEs and war related
TEs had higher risk of poor sleep quality (OR 1.5 (CI1.2-1.8)) and (OR 1.5(Cl 1.2-2.0))
respectively. The other variables associated with higher risk of poor sleep quality were
being married (OR=1.2 (Cl 1.0-1.4)) history of smoking (OR=1.6 (Cl 1.2-3.1)), mild to
moderate (OR=1.7 (ClI 1.3-2.1)) and major depression symptoms (OR=2.1 (Cl 1.8-

2.7)), being obese (OR =1.3 (Cl 1.0-1.6)) and being HIV negative (OR= 1.4 (1.0-1.6)).

Conclusion: Exposure to war related and childhood TEs were found to be associated
with poor sleep quality in the older adults in rural South Africa. While a cross-sectional
analysis is valuable, an examination of the full cohort of the trauma at baseline and
quality of sleep would inform trauma focused interventions that seek to improve quality

of sleep in older adults.
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Chapter 1

1.1 Introduction

This introduction consists of the following: First,1.1.1 key definitions and concepts relating to sleep
including sleep architecture, sleep quality, sleep disturbance and sleep disorder are presented.

Thereafter 1.1.2 measurement of sleep, and 1.1.3. the definitions of traumatic events (TE).

1.1.1 Key Definitions and Concepts

Sleep is an integral physiological function as it is important in resetting the physical, emotional, and
cognitive health each day. The known functions of sleep are extensive and are reported to include
boosting immunity(1,2), appetite regulation and metabolism(1-3), enhancing of the clearance of
metabolic waste(3,4), hormone regulation (2—4), memory formation and maintenance of cognitive
health(1,5,6). Poor sleep quality affects the normal physiological and emotional health in individuals
(7). The consequences of sleep disturbances include weakening of the immune system (2), increased
risk of cardiovascular diseases (2—4), metabolic diseases like diabetes mellitus and obesity (1,2,4,8),
psychiatric conditions like anxiety and depression (9), and poor cognition manifesting as poor memory

and decreased cognitive function (10-12).

The epidemiological literature examining sleep also examines various exposures that can be

associated with poor sleep quality. These exposures can include both physical and mental disorders




including an array of non-communicable diseases, depression, anxiety and traumatic events (TE) and

post-traumatic stress disorder (PTSD) (13-16).

Quality, duration and timing are important concepts to consider when studying sleep. These are distinct
concepts which are outlined below:

Good sleep is when the sleep is of sufficient duration, is regular, of good quality and has no
disturbance. The National Sleep Foundation in the United States of America (USA) recommends 7-9
hours per night of sleep for adults which is important for developmental, restorative function and overall
health of individuals (1,17-19). Less than 6 hours or more than 9 hours of sleep would be considered
poor sleep (18,20). and is associated with an array of adverse health outcomes (1,21,22). Sleep
duration differs by developmental stages, Neonates sleep between 14-17 hours a day while adults

require 7-8 hours of sleep a day (13,18).

Sleep quality, another important concept concerning sleep, is a multi-dimensional construct that also
captures sleep latency (the time it takes to fall asleep), number of awakenings, sleep architecture
(patterns of sleep stages and their duration), sleep efficiency (ratio of time you spend sleeping to time
you spend in bed) as well as individual perception of feeling well rested (23,24). According to a
systematic review by Chaput et al, sleep timing and regularity have no clearly defined targets although
the timing and regularity have to be consistent (13). Good sleep also includes the architecture of sleep
in which there are multiple sleep cycles with each sleep cycle consisting of 4 individual stages, 3
stages are non-rapid eye movement (NREM) and 1 stage of rapid eye movement (REM) (10-12). The
sleep cycle varies as the sleep duration increases, from night to night and can be affected by age, and

sleeping habits among other causes (25,26).




1.1.2 Measurement of sleep
There are several instruments designed to examine the quality of sleep. These can be objective
instruments, like polysomnography (PSG) and actigraphy, and subjective measurements like sleep
questionnaires like the Pittsburgh Sleep Quality Index (PSQI), Epworth Sleepiness Scale (ESS),

Insomnia Symptom Questionnaire (ISQ) and sleep diaries (27-33).

Polysomnography (PSG) is a sleep study performed in clinical or research settings for the evaluation
of sleep disorders. It involves monitoring, recording and analysis of physiological changes occurring
during sleep which include brain activity (electroencephalogram), eye movements (electrooculogram),
respiratory parameters, muscle activity (electromyogram) and heart rate (electrocardiogram) (34,35).
PSG provides information on sleep quantity, time of occurrence, distribution of sleep stages and
diagnosis of sleep pathological events (34-36). Actigraphy is used to measure or assess the sleep-
wake cycle using a device that is generally connected to the wrist or ankle. It measures sleep over 24

hours a day and weeks (32,33,37).

Sleep questionnaires can be used to evaluate specific sleep symptoms or general aspects of sleep.
Sleep diaries are also used when participants record estimates of sleep parameters when they wake
up in the morning (28). 1ISQ has 13 self-rated questions which are designed for identifying and
assessing insomnia. The ISQ follows a stepwise approach of asking about the presence of sleep
symptoms, if present then its frequency and duration and evaluation of any daytime consequences of
the sleep symptom (38). ESS, an 8-item questionnaire assesses subjective daytime sleepiness (37).
PSQI is a 24-item questionnaire with 19 self-reported and 5 questions reported by room or bed partner.
The 19 self-reported questions assess sleep quality with a global score consisting of seven sleep
components: subjective sleep quality, sleep latency, sleep duration, habitual sleep efficiency, daytime
dysfunction, sleep disturbance and use of sleeping medications over one-month intervals (31). PSQI
has also been modified for example brief PSQI which is 6-item(39). PSQI subjectively measures sleep

and a study done on college students using a shortened version can be an alternative to the long one
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(40). Other instruments used in sleep research identified in a systematic review by Ali and colleagues

include the Insomnia Severity Index and the Functional Outcomes of Sleep Questionnaire (41).

Peltzer in 2012 examined the quality of sleep among South Africans in a rural region. Measures
included: “Overall in the last 30 days, how much of a problem did you have with sleeping, such as falling asleep,

waking up frequently during the night, or waking up too early in the morning?’ Response options ranged from 1
(none) to 5 (extreme/cannot do). Poor sleep was then defined by the response to this question with ‘severe’ or
‘extreme/cannot do’. In addition, a question. The survey also included two additional questions about self-
reported hours of sleep in the last two nights: ‘How many hours (and minutes) did you sleep?” (42). Pengpid
and Peltzer employed a self-rated questionnaire derived from PSQI have been used to describe sleep data in

rural South Africans (43-45).

1.1.3 Traumatic events (TE)

Traumatic events (TES) are an important source of poor sleep quality (46—49).

Trauma can occur to anyone and anywhere of people in all places, it has no respect of age,
geographical location, sex, socioeconomic status, race or ethnicity and prevalence varies (50). A
traumatic event (TE) is an event where there is exposure to actual or near death, sexual violence or
serious injury that a person experiences, learns about or witnesses in which they respond with fear,
horror and helplessness (51,52). TEs can be natural or man-made. Examples of natural TEs are floods
and droughts while man-made ones are events that include war, criminal violence, and physical or
sexual assault among other causes (51). TEs can also be classified as direct trauma, where an
individual experiences or witnesses a TE or indirect trauma, where one learns about TEs like watching

television, hearing about a loved one’s trauma or working in emergency departments (53).




Trauma can also occur when one is in a situation or series of events that cause distress and make
one feel helpless in their ability to change the situation they are experiencing and also cause a threat
to their well-being and health (54,55). These situations, which may include caregiving and child abuse,
may have a lasting psychological, emotional and or social impact on an individual (47). Events
occurring in childhood threatening the loss of something or someone perceived to be important for
psychological or physical self-integrity like repeated verbal abuse, disruptions in attachment
relationships, betrayal trauma among other experiences and events can also be classified as TEs as
they can leave the child helpless and overwhelmed (47,52,56). In caregiving, one can live through

prolonged distress that can have an impact on their well-being emotionally and physically (57).

South Africa is one of the countries that have a high prevalence of violence due to its history and the

effects post-independence, which increases the occurrence of TEs (58-60).




1.2 Literature review

The literature review seeks to elaborate on concepts introduced in the introduction. The literature
review was conducted by searching the database PubMed mainly for relevant literature that examined
sleep among older adults. | also searched for studies that examine the relationship between TE and

sleep.

The themes that constitute the literature review are: 1.2.1  Global and African-based
epidemiological studies of sleep; 1.2.2. Physical and mental comorbidities associated with quality of
sleep or sleep disorders; 1.2.3. Sleep in older adults; 1.2.4. TEs and sleep disorders; 1.2.5 Justification
and problem statement and 1.2.6. Objectives and hypothesis. The literature review makes a case for

examining TE among adults in rural South Africa and suggests there is a gap in the field.

1.2.1 Global and African-based epidemiological studies of sleep

This section of the literature review synthesizes the prevalence and correlates of poor quality of sleep
and sleep disorders. | seek to synthesize both global and African data. To my knowledge, there are
few global prevalence data available of sleep quality or sleep disorders with several studies restricted
to select groups including PLWHA, medical and nursing students (14,61-64). This paucity of nationally
representative data makes it challenging to present a public health picture of the quality of sleep and

sleep disorders.

A number of studies from high and low to middle-income countries have examined the epidemiology
of sleep including studies of quality of sleep and of insomnia (42,45,65). As far back as 2011, a review

of epidemiological studies of sleep was undertaken by Ohayon and colleagues suggesting that in the
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general population, insomnia and general sleep disturbance was highly prevalent at 20% to 41.7%
and 30% to 48% respectively (66). The review acknowledges that insomnia has been inconsistently
defined in the literature (either as dissatisfaction with the quantity of or quality of sleep) and thus would

be difficult to measure epidemiologically (66).

There are some sparse data from 2015 suggesting that the United States of America (USA) has about
50-70 million adults reporting poor sleep quality with disorders sleep apnoea at 10-25% and insomnia
at 6-10% estimated to be the most prevalent (67). These data include the National Health and Nutrition
Examination Survey (2017-2020) (NHANES) which samples adults of a minimum age of 20 years or
older and has yielded nationally representative data related to sleep from the USA (68). A 2022
publication of cross-sectional data (n=9004) suggested a prevalence estimate of trouble sleeping to
be 29.8%(68). Further, data from NHANES between 2017 and 2020 examined the relationship
between sleep duration and wake timing particularly the difference between sleep on work days and
sleep on work-free days (68). The mean sleep duration on work days was 7.59 hours while on work-
free days was 8.24 hours and wake timing at 6:41 am and 7:41 am respectively (68). Results of this
particular NHANES analysis suggested a prevalence estimate of trouble sleeping of 29.8% and

daytime sleepiness of 27.2% (68).

Moving onto low to middle-income regions, a meta-analysis and systematic review by Chen and
colleagues suggested a (pooled) prevalence of poor-quality sleep of 37% among children with higher
risk among boys compared to girls(69). In addition, an African-based study by Cook and colleagues
aimed to extract objective measures of sleep (i.e., not self-reported measures) (70). Cook and
colleagues found differences in sleep by gender with preliminary results suggesting that comorbidities

were also associated with higher adiposity and poor quality of sleep(70).




To solidify the view that the prevalence data of sleep in Africa has been limited to select samples, an
Ethiopian study by Anbesaw and colleagues suggests a prevalence estimate of poor-quality sleep to
be 30.8% among pregnant women (71). Correlates of poor sleep quality among these participants
included perceived stress and depression (71). Wang C. et al conducted a cross-sectional study on
community-dwelling older adults in 2 African settings, Uganda and South Africa showing the
prevalence of reported sleep difficulty to be 32.6% for mild to moderate sleep difficulty and 23.0% for
severe to extreme sleep difficulty (72). The prevalence of sleep quality was predicted using other

variables but not TEs.

Pengpid and Peltzer conducted studies in South Africa on fruit and vegetable intake in relation to poor
sleep quality and also sleep duration in relation to depressive symptoms in rural older adults (43,44).
Studies on fruit and vegetable intake showed that higher fruit and vegetable intake was associated
with incident poor sleep quality in men but not women, while higher fruit intake was associated with
incident poor sleep quality in both men and women (43). A study on sleep duration and incident and
persistent depressive symptoms showed that long sleep duration was associated with both incident

and persistent depressive symptoms among men (44).

1.2.2 Physical and mental comorbidities associated with quality of sleep or sleep disorders

There are several comorbidities, i.e., physical and mental disorders that may be associated with sleep.
These have a bi-directional relationship with sleep(73-76). Factors that influence the quality of sleep
or the onset of a sleep disorder might be elucidated from prospective studies while cross-sectional
studies may not be able to infer if the comorbid condition came before the poor quality of sleep or

sleep disorder (77,78). These are elaborated below:




A review article by McDermott and colleagues traced the evidence of the relationship between sleep
apnoea and incident stroke (i.e., from prospective cohort studies) acknowledging that too short or long
sleep duration may be associated with incident stroke in the future (79). Further sleep apnoea can be
in the causal pathway towards incident stroke (79). Potential mechanisms include the well-established
relationship between sleep apnoea and hypertension and/or arrhythmias (also independent risk factors
for stroke) (79,80). Data from the United Kingdom Biobank suggests from a prospective cohort study
that both short and long sleep duration were associated with the risk of incident cardiovascular disease

in people with type 2 diabetes (8).

Similarly, a cross-sectional sample from the above-mentioned NHANES suggests that hypertension
and poor-quality sleep co-exist but it is difficult to determine what came first(81). Another cross-
sectional study by Jordanian researchers Albgoor and Shaheen examined the quality of sleep among
university students employing the PSQI (82). Income and academic performance were found to be

associated with quality of sleep.

There are however studies mainly from high-income regions examining the relationship between sleep
and incident cardiovascular disease that suggest conflicting results: For example, the Morgen study

conducted in the Netherlands as far back as between 1993 and 1997 suggested that short sleep
duration was associated with 12-year incidence of cardiovascular disease whereas long sleep duration
was not found to be associated with this outcome (83). Results from a Japanese cohort, the Jichi
Medical School Cohort Study (assembled in 1992 to track incident CVD) suggested that the risk_of
CVD was higher_in male participants whose sleep duration was shorter than 6 h (84). However, when
adjusting for the confounding variable of age, the incidence of CVD was found to be higher than in
those who slept for 7 to 7.9 h per night. In another prospective study in 2015 from the MONICA-Brianza

and PAMELA population-based cohorts, a significant increase in the hazard ratio of CVD events was
9




observed for participants who slept longer than 9 h with respect to 7-8 h per night (85). However, a
study examining UK Biobank cohort data found that short (at most5 h) sleep and long (at least 9 h)
sleep durations were both associated with increased risk of CVD incidence after adjusting for

confounding variables(86). Incident CVD was more likely among women.

A systematic review and meta-analysis led by Scott and colleagues suggest that despite variation
between objective and subjective measures, sleep disturbances are associated with mood or
psychotic disorders in adolescents and young adults (87). Similarly, a Netherlands-based study on
gene-environment interactions in psychosis examined the relationship between sleep disturbance and
negative symptom severity finding slight variation. Sleep disorders can predispose to mental health
issues and chronic medical conditions but there seems to be a two-way relationship between sleep

disorders and chronic medical and mental health conditions (48,74—76,88).

1.2.3 Sleep in Ageing Samples

There are changes in sleep quality and quantity that occur with age, from infancy to elderly (17,89).
Several exposures like physiological and psychological changes occurring with age, medical and
psychiatric illnesses, changes in lifestyle and social engagements that are likely prevalent in older
adults can affect sleep and can also be a consequence of changes in sleep patterns (46,89-92). As
people age there are changes in the sleep architecture, although not pathologic they increase their
vulnerability to more problematic and disordered sleep (90,93,94). The onset of comorbidities
increases the risk of sleep disturbances and vice versa (93). There is a shortening of the sleep
duration, changes in the most refreshing and deep parts of the sleep, delayed onset of sleep, multiple
awakenings causing fragmented sleep, prolonged night-time awakenings, increase in daytime napping

among other sleep changes (89,95). These changes in the sleep architecture and other sleep

10




parameters peak at 60 years (91,93). Despite all these changes, there is no reduction in the need for
adequate sleep in older adults(91,93). Fewer older adults complain of poor sleep quality and this could
be since they accept, are tolerant of the changes as part of aging and/or that the changes impact their

performance less than in young individuals (89,91).

A few of the citations presented and discussed above are also relevant to older adults who may
experience changes in their sleep duration as well as experience fragmented sleep (5,96,97). A review
by Tatineny et al (2020) discusses the changes in sleep in the elderly as primarily due to normal
physiological changes (98). However, these changes may also be associated with comorbidities like
medical and mental conditions, behavioural and environmental effects and also side effects of
medication(98). There is a bidirectional relationship between sleep and mental disorders as
participants who had subjective sleep quality had associated depression symptoms at follow-up. A
study done on participants who had poor sleep quality at baseline physical and mental health has an

effect on sleep quality(73).

Studies that examine the relationship between sleep quality and cognition in older adults have
suggested inconsistent results (e.g., shorter versus longer sleep was found to be associated with
cognitive decline in some studies but not in others). A 2012 study by Keage and colleagues drew a
baseline sample from a cohort of older adults, the United Kingdom Medical Research Council (MRC)
Cognitive Function and Ageing Study (CFAS) (99). They administered sleep measures at baseline
mainly in relation to insomnia. In contrast to a later study on daytime napping and Alzheimer’s’ disease
by Li and colleagues the Keage study found lower risk of cognitive decline in older adults who sleep
during the day (99,100). A study recruiting a nationally representative sample from China suggests
that short and long sleep duration had an association with lower cognitive scores (101). The study

suggests that subjective or self-reported sleep duration can help in the identification of adults at risk
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of cognitive function decline(102). In a study recruiting community-dwelling women 65 years old, there
was an association between poor sleep quality and poor cognitive performance and verbal
fluency(103). A study on older adults also suggests that short sleep duration was associated with a
decline in cognitive performance and age-related brain atrophy (104). Similarly, another study
suggests that sleep disruptions due to prefrontal cortex grey matter atrophy contribute to cognitive

decline (105).

1.2.4 Traumatic events, quality of sleep and sleep disorders

Some studies have examined TE, PTSD and sleep among veterans who have experienced large-
scale TE (106-108). Exposure to TEs is associated with adverse physical and mental health outcomes
of which sleep disturbances and poor sleep quality are among the outcomes (109). Sleep disturbances
are part of symptomatology and can be associated with the severity of mental health issues like PTSD
(110-114). Additionally, sleep disturbances before exposure or in the acute aftermath of exposure to
TE predispose to the development of PTSD (108,114). In sum, the link between PTSD and sleep is
that: sleep disturbance can predispose to PTSD post-exposure to TEs, is a symptom and can be a

predictor of the severity of PTSD.

Studies suggest a bidirectional relationship between TEs and sleep disturbances. Sleep is important
for safety-related performance (88) therefore lack of sleep can predispose someone to TEs like fatigue-
related traffic accidents (115). Studies have shown that poor sleep quality is associated with increased
work-related injuries (115). A study done on the association between work-related injuries and
inadequate sleep has stated that: lack of sleep is associated with poor driving and has been shown to

contribute to road traffic accidents (115).
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Disruption of sleep post-exposure to TEs is dependent on the individual, some individuals quickly
recover from the TEs and have no residual sleep disturbances while others continue to have sleep
disruption. The development of sleep disorders post-exposure to TEs can be explained by factors such
as age or developmental stage at the time of exposure, liability to anxiety, and the severity and

frequency of TEs among other factors (116,117)

Studies suggest that there may be a relationship between childhood trauma and sleep disturbances
(7,118-121). Exposure to childhood trauma is associated with poor sleep quality in adulthood
(7,118,121). One study suggested a dose-response relationship between childhood trauma and sleep
in adults (122). Dysregulation of the physiological arousal which can predispose to sleep disturbances
is linked to the chronic childhood TEs hence association between childhood TEs and sleep can also
be a factor of chronicity (121). Exposure to childhood TEs affects the neurodevelopment and
neurobiological functions in a child which predisposes them to poor sleep in their adulthood. (121,123).
Sleep disturbances may be a pathway that childhood TEs cause adverse mental and health outcomes

in adulthood. (7,121).

1.2.5 Justification and Problem Statement

It is important to understand sleep problems among older adults as sleep has a link to health and well-
being. Poor sleep quality is associated with dementia and chronic illnesses in older adults
(10,74,76,124,125). According to the World Bank and Statistics South Africa, life expectancy is

increasing in South Africa from about 59.6 years in 2013 to 65 years (126,127). Since sleep affects,
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and is affected by, age, quality of life, experiences and exposure to TEs, it is important to assess sleep

in the older, vulnerable populations.

The people in Mpumalanga have experienced TEs due to the effects of apartheid, the Mozambican
civil war of 1975 to 1990, criminal violence and (HIV/AIDS) (128,129). There is continued experience
of violence and social and economic inequalities due to the effects of apartheid which are still present
(128). Therefore, there is a need to understand the association between TEs exposure and poor sleep
quality in older adults. Although other studies offer insights into the relationship between TE and sleep
in the elderly there is a gap in the literature about South African data. There is a paucity of South
African data in older adults in rural South Africa hence this study adds to the field examining the

relationship between TEs exposure and sleep quality in older adults.

1.2.6 Objectives and Hypothesis

The study sought to investigate the prevalence of traumatic events, the prevalence of sleep quality in
adults in the HAALSI cohort and the relationship between the TEs and sleep quality in the older adults
in the HAALSI cohort. The hypothesis that was proposed: exposure to TEs both in childhood and

adulthood is associated with poor sleep quality in older adults.
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Chapter 2

2.1 Methods

2.1.1 Study population and cohort

The Medical Research Council (MRC)/Wits Rural Public Health and Health Transitions Research Unit
(Agincourt) is situated in the Bushbuckridge sub-district, Mpumalanga Province, in North East South
Africa (130-133). The unit co-ordinates several studies that source data from regular surveillance as
well as life course studies of the rural community (129,133). The studies coordinated include those on

adolescents, health care workers, older adults and mortality studies (129-131,134-139).

Concerning the former, the Agincourt Health and Demographic Surveillance Systems (HDSS) was
developed in 1992 to support local health system development during the post-apartheid era
(133,140). Since 1992, the Agincourt HDSS team has supported ongoing surveys on vital events in
terms of birth, death and migration of household members and their residency status as well
(129,130,140). By 2018, the Agincourt HDSS covered roughly 110000 people residing in 31 villages.
Approximately 30% of the population arrived as refugees from Mozambique during the Mozambican
Civil War (130,133,140,141). In this secondary analysis described below, we focus on the Health and
Aging in Africa: A Longitudinal Study of an INDEPTH Community in South Africa (HAALSI) study. The
methods have been described in several previous publications (141-143). HAALSI is a
multidisciplinary, population-based longitudinal study aimed at examining biological, economic, social,

physical and mental health factors of a sample size of 5059 individuals (130,144). The cohort was also
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established to explore determinants of health in older adults residing in a rural region of South Africa
and compare the differences with other countries (130). The randomly selected individuals were 40
years and above by the first of July 2014. A total of 6281 men and women were selected but the
response rate was 85.9% which led to a total of 5059 men and women(130). A lower age limit of 40
years was chosen due to low life expectancy in South Africa at 61.1 years for males and 67.3 years
for females and also for follow-up of any middle-age pre-disease pathways that can lead to health

changes in the elderly in later life (130).

HAALSI cohort data is collected in waves. The first wave was from 2014 to 2015. The second wave
was conducted between 2018 and 2019 on 4176 participants of the initial 5059 participants as some
were lost to follow-up. Reasons for loss to follow-up included: death, refusal to participate or
participants not being found (130,144). The data used are publicly available at the Harvard Center for

Population and Development Studies (www.haalsi.org).

2.1.2 Secondary Data Analysis

For a secondary analysis, | communicated with my supervisors and the HAALSI collaborators when
we met face-to-face in August 2022. We decided to work on Wave 2 data from HAALSI, a cross-
sectional analysis that enabled us to examine the relationship between TEs and sleep. The number of

participants included in the analytical sample was 3903 who had no missing data on sleep quality.

A Directed Acyclic Graph (DAG) was constructed (see Figure 1) as a conceptual framework. The DAG

is an important part of epidemiological thought as it allows epidemiologists to perceive and present the
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relationships between exposures and outcomes (145-147). Further to this, variables acting as

confounders, mediators and modifiers can also be conceptualized and presented.

gender

age

TEs |~

poor sleep quality
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smoking |

HIV
kidney disease
\ >
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(
drinking alcohol /
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Figure 1: Direct Acyclic Graph. TEs (traumatic events) indicate exposure and poor sleep quality
as the outcome.

The DAG presented in Figure 1 is used to show the association between TEs and poor sleep quality
where TEs are the exposure and poor sleep quality is the outcome. Drinking alcohol, age and gender
confound the relationship between TEs and sleep quality. The variables smoking, hypertension,

depression, heart failure and kidney disease mediate the relationship between TEs and sleep quality.
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2.1.2.1 Exposures and Outcome

Variables selected for the secondary analysis included sleep variables; traumatic events (TES);
sociodemographic characteristics: sex, marital status, country of origin, employment status,
educational status; medical conditions: diabetes mellitus, heart failure, stroke, hypertension, kidney

disease, HIV and depression; lifestyle variables: smoking and drinking all elaborated below:

Sociodemographic characteristics

Sociodemographic characteristics that were collected, included: sex, marital status, country of origin,
employment status, education status and body mass index (BMI). The age variable was taken from
the one documented in the data collected and for the participants with data on age missing, 4 years
was added to the age documented in wave 1. There was a difference of 4 years between waves 1 and
2. BMI was taken as defined in the HAALSI cohort questionnaire. BMI was classified as underweight
if below 18.5kg/m?; normal if 18.5kg/m? to just less than 25kg/m?; overweight if BMI is 25kg/m? to

30kg/m? and obese if greater than 30kg/m?2.

Medical conditions

In the HAALSI cohort questionnaire, some questions ask about self-reported health in the form “Have
you ever been told by a doctor, nurse, or other healthcare worker that you have a medical condition?”.
If the participant responded with “YES” to any of the following medical conditions: heart failure, heart
attack, stroke or kidney disease they are classified as having a medical condition. Cardiovascular
disease was then defined if one had any of the following heart failure, a history of heart attack, stroke,

angina or high blood cholesterol.
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The variable HIV status was generated by recoding of the variable “Have you ever tested positive for
HIV?”. If the participant responded “yes”, they were classified as being “HIV positive” and if they

responded “no”, they were classified as “HIV negative” and those who didn’t know as “don’t know”.

The variables for chronic conditions diabetes mellitus and hypertension were also taken from the
variables diabetes and hypertension as defined as broad definitions in the HAALSI cohort
questionnaire using at least two steps. The broad definition of hypertension was defined by self-
reporting of ever being diagnosed with hypertension, a report of using antihypertensives and having a
systolic blood pressure of more than or equal to 140mmHg and diastolic blood pressure of more than
or equal to 90mmHg. Diabetes mellitus's broad definition was defined by self-report of ever being
diagnosed with diabetes, fasting blood sugar of more or equal to 7mmol/litre or non-fasting blood sugar
of 11.2mmol/litre. Pain variable was generated by asking the participants if they had any pain and if
they were taking any medication to relieve the pain. Pain is classified as no pain; has pain but not on

medication and has pain and is on pain relieving medication.

Depression was examined using the 20-item Centre for Epidemiologic Studies Depression Scale
(CES-D Scale) which is a validated self-reported depression scale (148). The scoring for questions 1-
3, 5-7, 9-11, 13-15, and 17-20 have 4-point Likert-style scale scores 0 to 3 with O as rare or none of
the time (less than a day) and 3 as most or all of the time (5-7 days). The questions 4,8,12 and 6 have
reverse scores with 0 as most or all of the time (5-7 days) and 3 as rare or none of the time (less than
a day). The maximum score possible after adding the individual scores is 60. Grading of the scores is
such that scores between 0-14 represented no depression symptoms, scores between 15-21
represented mild to moderate depression symptomatology and scores greater than 21 represented

major depression symptoms (148-150).
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Lifestyle conditions

The variable for smoking status was generated from the questions “Have you ever smoked any
tobacco product such as cigarettes, cigars or pipes?” and “Do you currently smoke any tobacco
products, such as cigarettes, cigars, or pipes?”. The variable includes those who never smoked, those
who smoked but no longer smoked and the ones who currently smoke. The variable for alcohol status
was generated from the questions “Have you ever consumed an alcoholic drink such as beer, wine,
spirits, fermented cider, thothotho, or traditional beer?” and “Do you currently (or in the last 30 days)
consume any alcoholic drinks such as beer, wine, spirits, fermented cider, thothotho or traditional
beer?”. The variable classification includes those who never consumed alcohol, who consumed but

no longer consumed and the ones who are currently consuming alcohol.

Traumatic Events

TEs are classified into 5 classes: natural disaster or accident, childhood trauma, community violence,
war-related TEs and caregiving trauma as shown in Appendix 2. Natural disaster or accident which is
a class that involves any experience of natural disaster or accident. Childhood trauma is a classification
that involves trauma experienced in childhood (under 16) or under the care of parents. Community
violence is a class which involves experiencing or witnessing physical assault; being sexually
assaulted and/or raped and witnessing violent acts leading to death or severe injury. War-related TEs
class involves experiencing, witnessing or hearing about TEs occurring during or due to war.
Caregiving trauma class has variables that include events due to taking care of disabled or seriously
ill relatives, witnessing someone close doing drugs and financial hardship. The TEs are derived and
classified from questions on life course events which were previously used on a South African cohort

(151).
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Sleep variables

The Sleep variable is a binary variable that was generated from the questions on sleep employing the
brief version of the Pittsburgh Sleep Quality Index (B-PSQI) from the HAALSI cohort (31). The B-PSQI
was previously validated in an urban South African cohort (43). B-PSQI is used to subjectively measure
sleep into good or poor sleep (31). The variables total sleep duration (number of hours one sleeps per
night), sleep onset latency (the time it takes for one to sleep after getting into bed), subjective sleep
quality (how the patient rates their sleep), sleep disturbance (disturbances in sleep causing one to
wake up during sleep) and sleep efficiency variables (number of hours asleep compared to total time
in bed) were used to generate the sleep quality score. The variables were all reported by participants.
The total sleep duration variable is such that those with total sleep time greater than 7 hours are
labelled as score 0, those with 6 to 7 hours of sleep time are labelled as score 1, with sleep hours 5-6
hours as score 2 with sleep hours 4 hours to 5 hours as score 3. The sleep onset latency variable was
coded such that those who reported taking 20 minutes or less to sleep after getting into bed have a
score of 0 and those who took greater than 20 minutes a score is 1. The subjective sleep quality
variable was generated such that the scores are such that those who rated their sleep as never or
rarely enough have a score of 2; while a score of 1 for sleep sometimes enough and a score of O for
sleep often enough. The sleep disturbance variable was generated from questions about waking up in
the middle of the night; snoring at night; snorting or gasping and struggling for breath or stopping to
breathe during the night. The sleep disturbances variable was generated such that the score is O if
there is no sleep disturbance; the score is 1 if a participant answered yes to any one of any sleep
disturbances; the score is 2 if at least the participant answered yes to about two of sleep disturbance
variables and the score is 3 if the participant answered yes to at least three of sleep disturbance

variables. The sleep efficiency variable which is time spent asleep compared to time spent in bed was
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coded such that the score is O if the sleep efficiency calculated is at least 85% and is 1 if sleep efficiency
is less than 85%. The outcome variable of the sleep scale was generated by adding the scores of the
five variables total sleep duration, sleep onset latency, subjective sleep quality, sleep disturbances
and sleep efficiency. The outcome variable computed sleep quality is dichotomous and was classified
such that a total score of less or equal to 2 was classified as good sleep and has a score of 0 and a

total score of greater or equal to 3 was classified as poor sleep with a score of 1.

2.1.3 Data analysis

The data analysis consisted of many steps. Descriptive statistics of the sociodemographic

characteristics, TEs, medical conditions, and lifestyle conditions of the participants were done.

Bivariate analysis of exposure variables and poor sleep quality was conducted using the chi-square
test. Multivariable logistic regression analysis was conducted to analyse the association between poor
sleep quality and traumatic events and other sociodemographic, medical and lifestyle factors. To
choose the significant exposure variables for the final logistic regression model stepwise regression

was done. All the analyses were done using Stata version 18 (152).

2.1.4 Ethics
An application for an ethics application waiver was done to the faculty since there was the use of
secondary data. Permission to use the data was sought from the gatekeepers. The ethics clearance

number is M180383. The information has been added to appendices 3 and 4.
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2.2 Results

This section presents the description of the sociodemographic characteristics of the sample, the
prevalence of TE, medical and behavioural variables as well as sleep. There is also a presentation of
the bivariate and multivariate analysis of the exposures and the outcome variable which is poor sleep

quality.

2.2.2 Description of Sociodemographic Characteristics

Table 1 presents the sociodemographic characteristics of the analytical sample. The cohort consists
of 2186 (56%) females and 1717 (44%) males who have an average age of 64.12 years (SD 12.58).
The marital status was such that 54% were single while 46% were married. A total of 30% were
originally from Mozambique or any other country which is not South Africa while 70% were originally
from South Africa. The BMI of the participants were such that 5% were underweight, 36% had normal
BMI, 28% were overweight and 31% were obese. The employment status was such that 17% were
employed, 82% were not employed and 2% were homemakers. The education status of participants
was as follows: 43% had no formal education, 35% had some primary education, 12% had some

secondary education and 9% had secondary education or more.
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Table 1: Sociodemographic characteristics of the analytical sample

Variable n (%)
Gender

Male 1717 (44%)

Female 2186 (56%)
Age in years (meanztstandard deviation) 65.12 years+ 12.58
Age

40-50 years 508 (12%)

50-59 years 1 045 (25%)

60- 69 years 1170 (28%)

70-79 years 857 (21%)

80+ 596 (14%)
Marriage status

Single 2094 (54%)

Married 1799 (46%)
Country of origin

South Africa 2 709 (70%)

Mozambique or other 1 180 (30%)
Employment status

Employed 658 (17%)

Not working 3171 (82%)

Homemaker 61 (2%)
Education status

No formal 1683 (43%)

Some primary (1-7 years) 1375 (35%)

Some secondary (8-11 years) 473 (12%)

Secondary or more (12+ years) 363 (9%)
Body mass index

Underweight 158 (5%)

Normal 1135 (36%)

Overweight 885 (28%)

Obese 938 (31%)

2.2.3 Prevalence of Sleep Variables

In the analytical sample, 27% of the participants had computed poor sleep quality as shown in table
2. The sleep durations reported by the participants were as follows: 79% had greater than 7 hours of
sleep, 20% had 6-7 hours of sleep, 1% had 5-6 hours of sleep and less than 1% had less than 5 hours
of sleep. The participants who reported sleep onset latency of 0-15 minutes were 83%, >15-30 minutes
were 17% and > 30 minutes were 0.54%. Participants reported the subjective sleep quality as follows:
very good subjective sleep quality was 38%, fairly good subjective sleep quality was 47%, fairly bad

subjective sleep quality was 12% and bad subjective sleep quality was 2%. The participants who
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reported not having any sleep disturbance were 52%, one sleep disturbance was 36%, two sleep

disturbances were 10% and three or more sleep disturbances were 3%. Participants who reported of

poor sleep efficiency were 0.08% while those with good sleep efficiency were 99.92%.

Table 2: Prevalence of sleep variables

Component
Sleep duration
>7hours
>6-7hours
5-6hours
<5hours
Sleep onset latency
0-15minutes
>15-30minutes
>30-50minutes
Subjective sleep quality
Very good
Fairly good
Fairly bad
Bad
Sleep disturbance
No sleep disturbance
1 sleep disturbance
2 sleep disturbance
At least 3
Sleep efficiency
Good (=85%)
Poor (<85%)
Sleep quality
Good
Poor

Prevalence %

79%
20%
1%
0.29%

83%
17%
0.54%

38%
47%
12%
2%

52%
36%
10%
3%

99.92%
0.08%

73%
27%

2.2.4 Prevalence of traumatic events, medical and lifestyle conditions

The prevalence of the TEs as shown in Table 3 below were as follows: caregiving trauma 66%,

accident and disaster 58%, childhood trauma 30%, community violence 22% and war-related trauma

15%.
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The medical conditions prevalences were as follows: 11% were HIV positive, 5% had cardiovascular
disease, 3% had kidney disease, 18% had diabetes mellitus, 68% had hypertension, 20% had mild to
moderate depression and 26% had major depression. The smoking status of participants was that
85% of did not smoke, 6% had previously smoked and 9% were currently smoking. The drinking status
of the participants was as follows: 67% did not drink, 12% had previously drank and 21% were currently

drinking.

Table 3: prevalence of traumatic events, medical and lifestyle conditions

Variable Prevalence
Number %
Traumatic events
Community violence 862 22%
Accident or disaster 2295 58%
War related trauma 596 15%
Childhood trauma 1182 30%
Caregiving trauma 2599 66%
Medical conditions
HIV (positive) 455 11%
Cardiovascular disease 197 5%
Kidney disease 105 3%
Diabetes mellitus 581 18%
Hypertension 2551 68%
Depression
Mild to moderate 763 20%
Major 998 26%

Lifestyle conditions
Smoking status

No smoking 3491 85%

Once smoked 247 6%

Smokes 387 9%
Drinking status

No drinking 2773 67%

Once drinking 500 12%

Drinks 847 21%
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2.2.5 Bivariate Analysis

Table 4 Chi-square of the variables and sleep quality

Variable Chi-square (p-value)
Sociodemographic characteristics

Gender 4.6 (0.030)

Age 4.6 (0.30)

Marital status 8.4 (0.004)

Country of origin 4.4 (0.035)

Employment status 3.7 (0.160)

Education status 3.0 (0.396)

Body mass index 3.4 (0.326)

Alcohol status 15.7 (0.00)

Smoking status 8.0 (0.02)
Medical conditions

Depression 37.0 (0.00)

Pain 6.3 (0.044)

HIV status 3.4 (0.184)

Hypertension 3.0 (0.087)

Diabetes 2.7 (0.098)

Kidney disease 1.0 (0.306)

Cardiovascular disease 4.6 (0.032)
Traumatic events

Accident-disaster 14.0 (0.000)
Childhood trauma 29.5 (0.000)
Community violence 24.1 (0.000)
War-related trauma 30.1 (0.000)
Caregiver trauma 5.3 (0.022)

As shown in Table 4: the sociodemographic characteristics that have a statistically significant
relationship with poor sleep quality using the chi-square are gender, marital status and country of
origin. The lifestyle conditions alcohol and smoking have a statistically significant relationship with poor
sleep quality. The medical conditions with a statistically significant relationship with poor sleep quality
are depression, pain and cardiovascular disease. All the traumatic events accident-disaster, childhood
trauma, caregiving trauma, war-related trauma and community violence have a statistically significant

relationship with poor sleep.

27




2.2.6 Multivariate Analysis

Table 5: Multivariate logistic regression predicting the likelihood of poor sleep quality; adjusted model

Variable Odds ratio p-value
Traumatic events

Childhood trauma 1.5(1.2-1.8) 0.000

Ref: no history of childhood trauma

War related trauma 1.5 (1.2-2.0) 0.001

Ref: no history of war related trauma
Sociodemographic characteristics
Country of origin (Mozambique/other 0.7 (0.6-0.9) 0.004
countries)
Ref: South African origin
Employment status
Not working 0.7 (0.6-0.9) 0.003
Ref: employed
Marriage status 1.2 (1.0-1.4) 0.066
Married
Ref: single
Body mass index

Obese 1.3 (1.0-1.6) 0.014
Ref: Normal BMI

Smoke status

History of smoking 1.6 (1.2-2.1) 0.003
Ref: no smoking

Medical conditions

HIV status
Negative 1.4 (1.0-1.8) 0.027
Ref: positive HIV status
Cardiovascular disease 0.4 (0.2-1.0) 0.045
Ref: cardiovascular disease
Depression
Mild to moderate depression 1.7 (1.3-2.1) 0.000
Major depression 2.1(1.8-2.7) 0.000

Ref: no depression

The odds of poor sleep quality in participants with a history of exposure to childhood trauma is 1.5
times the odds of poor sleep quality in participants with no history of exposure to childhood trauma.
The odds of poor sleep quality in participants with a history of exposure to war-related trauma is 1.5

times the odds of poor sleep quality in participants with no history of exposure to war-related trauma.
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The odds of poor sleep quality in participants who were originally from Mozambican or other country
was 0.7 times the odds of poor sleep quality in participants originally from South Africa. The odds of
poor sleep quality in participants who are not working is 0.7 times the odds of poor sleep quality in
those who are employed. The odds of poor sleep quality in participants who are married is 1.2 times
the odds of poor sleep quality in those who are single. The odds of poor sleep quality in participants
who are obese is 1.3 times the odds of poor sleep quality in participants with normal body mass index.
The odds of poor sleep quality in participants with a previous history of smoking is 1.6 times the odds

of poor sleep quality in participants with no history of smoking.

The odds of poor sleep quality in participants who are HIV negative is 1.4 times the odds of poor sleep
quality in participants who are HIV positive. The odds of poor sleep quality in participants with no
cardiovascular disease is 0.4 times the odds of poor sleep quality in participants with cardiovascular
disease. The odds of poor sleep quality in participants with mild to moderate depression is 1.7 times
the odds of poor sleep quality in participants with no depression. The odds of poor sleep quality in
participants with major depression is 2.1 times the odds of poor sleep quality in participants with no

depression.
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2.3 Discussion

This study aimed to examine the relationship between TE and quality of sleep in older adults in a rural
region of South Africa. A summary of the most salient results is presented as follows: The mean age
of the participants was 65 years (SD=13). The majority of the sample were of South African origin
(70%). Concerning education status, less than half (43%) had not completed a formal education (i.e.,
primary school). Poor quality of sleep was reported by 27% of the participants. With regards to TEs
66% of the sample reported caregiving trauma, 58% accident and disaster TEs, 30% childhood
trauma, 15% war-related TEs and 22% community violence. The multivariate analysis suggested that
participants with a history of exposure to childhood TEs and war-related TEs had higher odds of poor
sleep quality (OR 1.5 (CI1.2-1.8)) and (OR 1.5(Cl 1.2-2.0)) respectively. The other variables
associated with higher odds of poor sleep quality were being married (OR=1.2 (CI 1.0-1.4)) history of
smoking (OR=1.6 (Cl 1.2-3.1)), mild to moderate (OR=1.7 (Cl 1.3-2.1)) and major depression
symptoms (OR=2.1 (CI 1.8-2.7)), being obese (OR =1.3 (ClI 1.0-1.6)) and being HIV negative (OR=

1.4 (1.0-1.6)).

These findings are now reflected upon below and elaborated in the context of previous studies:

The prevalence estimate of poor quality of sleep of 27 percent is not surprising. The estimate appears
consistent with the prevalence of self-reported nocturnal sleep problems in a multinational study done
which included South Africa which suggested a prevalence estimate of 31% for women and 27% for
men ages 50 and above (153). A Nigerian cross-sectional study reported by Jemilohun and colleagues
in 2022 yielded a prevalence estimate of 42.2 % of self-reported poor sleep quality in a sample of 515

adults (154).
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In my analytical sample, participants who were not of South African origin were less likely to report
poor quality of sleep. These results are consistent with a systematic review synthesizing sleep
disorders in migrants and refugees, which concluded that there are differences in terms of sleep
disturbances depending on the premigration status and post-migration status. Migrants and refugees
who manage to integrate, into the community, and adapt to changes in diet and lifestyles, of the
community they move into were more likely to have good sleep quality (155). A study on Iragi migrants
who migrated to the US pre- or post-Gulf war examined TE scores, PTSD and sleep disorders
specifically obstructive sleep apnoea (156). While the results suggested a relationship between pre-
migration TE and depression and PTSD, there was no significant difference in obstructive sleep
apnoea between the two groups until PTSD was examined as a mediator (156). These findings
suggest that there are complex paths between TE, PTSD and sleep and further studies could use
sophisticated statistical models to examine these complexities (156). The participants originally from
Mozambican and other African countries could have integrated well into the Agincourt community
leading to them having a less likelihood of poor sleep quality compared to those of South African origin

(157).

In this study being married was related to better sleep quality. Longitudinal studies conducted to
examine marriage and sleep quality in US older adults have studied negative relationship quality (using
a scale that used dyadic satisfaction, cohesion, consensus, and affection expression) had sleep
problems (158,159). A cross-sectional study on older adults and also a systematic review synthesized
that loneliness was associated with poor sleep quality (160,161). Marriage or having a partner could

help in reducing loneliness which could help in better sleep quality.

In this study, participants who reported smoking had associated poor quality of sleep as compared to

non-smokers. This is consistent with findings from some studies done before that a greater proportion
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of smokers reported sleep disturbances (162-164). For example, in a 2018 nationally representative
sample of Korean adults, an unadjusted model found that smoking was related to poor quality of sleep
in both males and females. However, the model that adjusted for depression and perceived stress only
found a relationship between smoking and quality of sleep in females under the age of 65 (165). A
study done on nonsmokers aged between 20 years to 33 years found that nicotine has stimulating
effects (166). These findings suggest that poor quality of sleep may be due to the stimulating effects

of nicotine on the sleep-wake cycle.

There is an increased likelihood of poor quality of sleep in participants who have depression symptoms
mild to moderate and major symptoms using the CES-D scale in this sample. Maglione J. E. et al
(2014) did a study on older women which showed that women who at baseline had no depression
symptoms but had sleep disturbances measured subjectively and objectively had a high likelihood of
having depression symptoms 5 years later (167). Fang H. et. al. (2018) had a review that concluded
that there is a bidirectional relationship between depression and quality of sleep where depression is
a risk factor for insomnia (168). Longitudinal studies done on older adults in China and Taiwan
identified a bidirectional relationship between depression and sleep duration and obstructive sleep
apnoea respectively (169,170). These studies suggest and are consistent with the studies of an

association between depression and sleep quality.

Studies conducted have suggested that HIV is associated with poor quality of sleep and sleep
disturbances with one meta-analysis showing a prevalence of self-reported sleep disturbance among
PLWHA to be 58%. In this cohort, there is a high likelihood of poor quality of sleep in participants who
are HIV-negative. This is not consistent with studies that compared the HIV-negative and positive

individuals where poor sleep quality was more likely in the HIV-positive individuals (171,172). |
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theorise that there may be confounding variables we have not been able to test that may be impacting

this relationship.

With regard to TEs, the main exposure tested in this analysis, childhood TE and war-related TE were
found to be associated with the odds of poor sleep quality when compared to those who had not
experienced TE. The findings from this study that support the hypothesis that exposure to childhood
trauma is associated with poor quality of sleep in adulthood are consistent with previous studies done
on individuals who reported experiencing any childhood events, that is at least at 18 years of age and
below who in adulthood had poor quality of sleep (7,49,118,173,174). The studies suggested that this
could be due to the negative impact that they have on neurobiological and neurodevelopmental
functions that later on affect their sleep quality in adult life (173,175). Children who have been exposed
to childhood trauma are likely to have poor sleep that can persist into adulthood and they also are
predisposed to mental health issues in adulthood which also can further lead to sleep disturbances

(173,176,177).

War-related trauma in this study has an increased likelihood of poor quality of sleep. War results in
people losing their relatives, close friends, homes, property, a place which was meant to be a haven
and people fleeing from affected areas and witnessing and experiencing violence leading to severe
injury and death. There have been studies on war-related trauma on war veterans about exposure to
TEs causing PTSD which has its diagnostic criteria with insomnia and nightmares as sleep
disturbances (106,107,178-181). Poor quality of sleep or sleep disturbances persisting after TEs can
be an indicator that someone will likely develop PTSD (181,182). A number of studies have examined
war-related TE, particularly among veterans who have fought in the Afghanistan and Iraq wars (183—
185). These studies indicated the association of poor sleep quality to traumatic brain injury due to

exposure to war TE (183). A study to compare sleep quality in those with or without mental health
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diagnoses among the veterans showed that both groups had poor sleep quality but with the former
scoring higher in PSQI score (184). These studies support and are consistent with the hypothesis of

this study that suggests a likelihood of poor sleep quality in those exposed to war-related TEs.

2.3.6 Limitations

The HAALSI cohort may not be representative of older adults who are not based in the rural setting as
the data used was only of those who were in rural settings. There is also a likelihood of recall bias and
social desirability in self-reported exposure to traumatic events and other reported variables. The
guestionnaire does not also give more information on the frequency of exposure to the TEs which
might also affect the association with poor sleep quality. Repeated exposure to TEs can increase the
likelihood of poor sleep quality (122). The data used in data analysis was of the participants who had

complete data on sleep quality which can also be a limitation.

Some studies have shown that reported sleep disorders are usually different from laboratory sleep
disorders but in this context, the quality of life of the individual will be best measured by how they
report their sleep (186). In this study, the sleep quality only included the shorter sleep duration rather

than hypersomnia (greater than normal duration sleep).

The study is a cross-sectional study design which we cannot use to establish the causal relationship

between traumatic events and poor sleep quality. There is a need for a cohort study to establish
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causality. The study also adjusted for some of the confounders hence there is a potential for residual

confounders that have not been included.

2.3.7Conclusion

In conclusion, exposure to childhood TEs and war-related TEs has a high likelihood of poor sleep
quality in the HAALSI cohort. Previous history of smoking, obesity, cardiovascular disease married
participants, and negative HIV status is associated with poor sleep quality. Mild to moderate and major
depression symptoms were associated with poor sleep quality. Not working and being originally from
Mozambique and other countries has a less likelihood of poor sleep quality. There is reduced quality
of life due to poor sleep quality hence there is a need to routinely ask older adults and recognise any
sleep problems and educate them on their importance. These findings highlight the importance of
asking about TEs in participants who present with sleep problems and the need to include issues of

sleep quality in the rehabilitation of people exposed to trauma.
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Appendix 2

Table 6: Traumatic events classification

TRAUMATIC EVENTS
Natural disaster or accident
e Experienced Natural disaster
e Ever had life-threatening lliness or accident
e Someone close dying or risk of death
War related
e Ever lost close friend or relative in war or military service
e Ever fired a weapon or fired on in combat
e Witnessed death or injury in war or military action
Community violence
e Ever been a victim of physical attack or assault
e Ever been victim of sexual assault
e Witnessed accident or violent act leading to death or severe injury
Childhood trauma (when under 16)
e Either parent unemployed for more than 6months
e Parents fight or argue very often
e Parents drinking excessively abusing alcohol and drugs or having
mental health problems
e Physical abuse by your parents
Caregiving
e Long term caregiver of disabled or impaired relative or friend
e Experiencing severe financial hardship
e Spouse addicted to drugs or alcohol
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