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ABSTRACT
Background: The relationship between mood disorder and hypertension is not well understood
among Canadian older adults. No research has examined whether religiosity has any impact on
this relationship in a Canadian older adult population.
Objectives: To examine i) the association between mood disorder and hypertension among older
Canadian older adults and ii) if religion had an impact on this association
Methods: Baseline data from the CLSA of 44,920 males and females aged 45 years and older
was collected. Mood disorder and hypertension were defined by self-reported clinical diagnosis.
Religious affiliation was categorized into two groups: no religious affiliation or some religious
affiliation. Among religiously affiliated participants, religious attendance was categorized into
four groups; daily/weekly, monthly, yearly and never in the past 12 months. Among nonreligiously affiliated participants, religious attendance was categorized into two groups; no
attendance and any form of attendance in the past 12 months. Logistic regression was used to
assess the relationship between mood disorder, religious affiliation, religious attendance and
hypertension. Age-related trends were also examined to see if any of the associations differed
among different age groups.
Results: The odds of reporting hypertension increased with self-reported mood disorder and/or
religious affiliation by 27% (OR, [95% CI]: 1.27, [1.16, 1.39]) and 13% (OR, [95% CI]: 1.13,
[1.04, 1.23]), respectively. As attendance to religious services and events increased, the
magnitude of association between religious affiliation and hypertension decreased (OR, [95%
CI]: 1.20 [1.09, 1.33] to 1.02, [0.92, 1.13]). Among religiously affiliated, the decrease in
magnitude was more apparent (OR, [95% CI]: 1.01 [0.91, 1.12] to 0.85, [0.77, 0.93]).
Conclusion: This study suggests that there is an association between mood disorder and
hypertension, with the presence of mood disorder increasing the odds of hypertension. Similarly,
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being religiously affiliated seems to share a similar relationship with hypertension. To note, it
seems as though the magnitude of the association between religious affiliation and hypertension
decreases with increased attendance. This study will help to grow the ever-growing body of
religious related literature and will be crucial in understanding the multifaceted nuanced nature
of religion.
Key Words: mood disorder, hypertension, religion, affiliation, CLSA
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CHAPTER 1: PREAMBLE
According to Statistics Canada (2005), adults aged 65 years and above are the fastest
growing population and will continue to rise in the next few decades. With the baby boomer
generation reaching the age of retirement, the proportion of individuals aged 65 and above
living in Canada has increased by roughly 1.4% between 2014 (15.6%) and 2018 (17.2%)
and is expected to continue to increase in the coming decade (Statistics Canada, 2019). The
impact of how aging affects individuals and how these individual change impact society
needs to be studied and understood (CLSA, 2019). Aging encompasses complex interactions
between physical and psychological health, such as hypertension and mood disorders,
respectively.

Hypertension is defined as persistently elevated blood pressure in the arteries (Obrien,
2007). Roughly 20% of the world’s population and 17.1% of Canada’s population are currently
living with hypertension (Statistics Canada, 2019; WHO, 2019). Among those Canadians
diagnosed with hypertension, the greatest proportion are older adults aged 65 and above
(49.1%), compared to adults aged 35 to 64 (47.2%) and younger adults aged 18 to 34 (2.5%)
(Statistics Canada, 2019). Previous literature has suggested that hypertension is positively
associated to mood disorders (Chien et al., 2013; Fiedorowicz et al., 2010). Mood disorders
are a group of mental health conditions diagnosed by a disturbance in an individual’s mood
(Parker, 2014). Although mood disorders are more prevalent among younger adults, with an
aging population, we may begin to see a rise in mood disorder cases among older adults soon
(Statistics Canada, 2019).
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In older adults, mood disorders account for the most common psychiatric morbidity
and has become a growing concern around the world (Guerra et al., 2016; Valiengo et al.,
2016). The World Health Organization (WHO) estimated approximately 4.5% of the
population worldwide live with a mood disorder of some kind (WHO, 2018). In Canada,
about 8.6% of the population has a mood disorder with 39.3% of the total amount of cases
being attributed to adults aged 50 and older (14.1% among those aged 65 and older), while
those aged 35 to 49 years and 34 years and younger account for 22.8% and 34.0% of cases,
respectively (Statistics Canada, 2019).
In the general population, it was shown that participants with a mood or anxiety
disorder were more likely to be diagnosed with hypertension (Fiedorowicz et al., 2010) or be
exposed to factors that put them at greater risk of hypertension and other cardiovascular
diseases (CVD), such as reduced exercise, poor diet and substance misuse/abuse (Morriss et
al., 2005). In addition, those taking antidepressants or antipsychotics to treat their mood
disorder are more likely to be diagnosed with hypertension (Mago et al., 2015 and Correll et
al., 2015). However, to my knowledge, there is no study that examined the relationship
between mood disorder and hypertension among an older adult population, despite the high
prevalence of hypertension among older adults. With the current burden hypertension poses
on older adults and the likelihood of increased mood disorders in the future, many older
adults may need to turn to coping strategies, one of which may be religion.

People have been practicing religion for thousands of years; it often helps them face
uncertainty and challenges in daily life and provides motivation to develop resilience and
experience hope. Religion comes in a variety of types, each with its own set of beliefs, practices
and social structures (Nongbri, 2015). Yet what the vast majority of the world’s major religions
2

have in common is some sort of social basis that allows people to come together as a
community and to feel a sense of belonging and purpose (Nongbri, 2013). It has been observed
that people use religion as a coping mechanism to deal with moments of stress after serious
disasters, such as the 9/11 terrorist attacks and the 2005 Pakistani earthquake (Schuster et al.,
2001: Feder et al., 2013), or with mental and/or physical diseases or challenges (Wachholtz et
al., 2009). Religion has played a vital role in many individuals’ lives, specifically in older
adults. Over 90% of the world's and approximately 88% of Canada’s older adults aged 65 and
older identify as being religiously affiliated or spiritual (Kaplan et al., 2019; Statistics Canada,
2011). Interestingly, among older adults who reported frequent attendance at religious
activities, the onset of mortality was delayed (Strawbridge et al., 1997, Oman et al., 1998 and
Koenig et al., 1999) and they were more likely to report fewer nights spent in acute care
hospitals, general acute care and long term care facilities (Koenig et al., 2004).

Although the understanding of the relationship between religion and mood
disorder/hypertension is limited, previous literature does suggest that religion may have a
protective effect towards hypertension and mood disorders, as well as associated symptoms.
In fact, those who frequently attended religious services and actively engaged in prayer were
less likely to have diastolic hypertension (Koenig et al., 1998) and less likely to report
depressive mood disorder symptoms (Pirutinsky, 2018). However, to my knowledge, there
have been no studies investigating how religious practice affects the relationship between
mood disorder and hypertension among older adults.
The purposes of this study were to examine i) the relationship between mood disorder
and hypertension; ii) if religion (affiliation and attendance) has an impact on this association
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among older Canadian adults in the Canadian Longitudinal Study on Aging (CLSA); and iii)
if any of these associations differ among different age groups.
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CHAPTER 2: LITERATURE REVIEW
This chapter is organized into five sections: 1) hypertension, 2) mood disorder, 3)
hypertension and mood disorder, 4) religion, and 5) religion and health.
2.1 Hypertension
In 2019, it was estimated that 15% of the world's population and 17.1% of Canada’s
population are living with hypertension (WHO, 2019; Statistics Canada, 2019). Among
Canadian adults aged 65 and older, approximately 42% have hypertension, which comprises
49.1% of the total reported cases in Canada (Statistics Canada, 2019). Hypertension is
characterized by a systolic/diastolic blood pressure reading consistently at or above 140/90
mmHg (Lackand et al., 2015). Blood pressure is defined by the pressure exerted on the walls
of blood vessels of the circulatory system (Lackland et al., 2015), which is controlled by the
heart ventricles and arteriole smooth muscles, respectively (Beevers et al., 2001). Systolic
blood pressure is the pressure in blood vessels during a heartbeat while diastolic blood
pressure is the pressure in blood vessels when the heart rests between beats (CDC, 2019).
Abnormally high blood flow as a result of the increased cardiac output is one of the key
determinants to an increased risk of hypertension and higher blood pressure in general
(Ciocarri et al., 2019 and Kobe et al., 2019); however, hypertension is not typically
associated with any direct symptoms. About 20% of individuals diagnosed with hypertension
do not know they have it (Chobanian et al., 2003). Hypertension is a precursor to much more
severe conditions including but not limited to ischemic heart disease, stroke, peripheral
vascular disease, heart failure, aortic aneurysms and atherosclerosis (Chobanian et al., 2003).
These CVDs are quite prevalent in older adults, which may be attributed to the high
prevalence of hypertension within this demographic (Statistics Canada, 2019; WHO, 2019).
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2.1.1 Contributors to Blood Pressure
Cardiac output and peripheral resistance are the two key contributors to ensure a
stable blood pressure (King et al., 2019 and Delong et al., 2019). Cardiac output is the
amount of blood being pumped by the left ventricle of the heart per unit of time. This denotes
the amount of work the heart must perform in order to meet the body’s need for oxygen,
which is dependent on body size and activity level (King et al., 2019). Cardiac output is
measured by taking the product of heart rate and stroke volume (Kaufmann et al., 2019; King
et al., 2019 and Huang, 2019).
Heart rate indicates the number of times the heart contracts (beats) per minute, which
is determined by the speed of signals from the sinoatrial node initiated to create an action
potential through the atrioventricular node. Once this action potential passes through and
reaches the ventricular myocytes of the Purkinje fibers, a contraction is produced (King et al.,
2019). A normal heartbeat for an individual aged 65 and older is about 60 to 80 beats per
minute (AHA, 2019). An increased heart rate reflects the heart workings harder and faster to
meet the body’s need for oxygen. This may lead to increased pressure on arterial walls
leading to an increased risk of hypertension (Christofaro et al., 2017 and Reule et al., 2012).
Stroke volume is the amount of blood ejected during a ventricular contraction of a heartbeat,
which is determined by three factors: a) preload, the amount of blood within the ventricles
immediately after diastole but before systole, b) contractility, the force of myocyte
contraction during a heartbeat and c) afterload, the amount of resistance the ventricles must
overcome in order to eject blood (King et al., 2019). An increased preload leads to a greater
amount of blood ejected from the ventricles and increased blood flow and pressure along the
arterial walls. Similarly, an increased contractility, leads to increased stroke volume and
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increased blood flow and pressure along arterial walls. Lastly, increased afterload results in
increased resistance which leads to blood being ejected more forcefully and increased
pressure felt by arterial vessel walls (King et al., 2019) Most hypertensive patients have a
normal cardiac output, though an elevated peripheral vascular resistance may be a plausible
cause of hypertension (Bolivar, 2013 and Obrien, 2001).
Peripheral vascular resistance is another key contributor to blood pressure, which is
the resistance in the circulatory system and is determined by vascular tone and vascular
structure (Delong et al., 2019 and Obrien 2001). Vascular tone refers to the degree of
constriction experienced by a blood vessel as a result of vasoconstrictor and vasodilator
influencers. During vasoconstriction, peripheral resistance increases while vasodilation
decreases in peripheral resistance (Touyz et al., 2018).
2.1.2 Measuring Blood Pressure
Blood pressure can be measured indirectly using a sphygmomanometer, which is
considered the gold standard method (Frese et al., 2011). The device is composed of an
inflatable cuff and a manometer (usually mercury) (Frese et al., 2011). A cuff is normally
placed around the upper arm of the examinee and is then inflated until the artery is
completely closed. Once completed, the examiner will slowly release of pressure in the cuff
and listen for when blood flow begins in the artery until blood flow is returned to a normal
status (Frese et al., 2011). Blood pressure is recorded as a ratio of systolic blood pressure and
diastolic blood pressure (in mmHg) (Lackland et al., 2015), defined by blood pressure during
a heartbeat or at rest, respectively (CDC, 2019).
Systolic blood pressure is recorded as the blood pressure indicating auscultatory
pulsations from the arteries re-opening in repose to decreased cuff restriction (Frese et al.,
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2011). Diastolic blood pressure is recorded as the blood pressure when the blood flow is
restored to normal and the examiner can no longer hear auscultatory pulsations (Frese et al.,
2011). Clinically, the measure of blood pressure used to determine normotension is around
120/80 mmHg, prehypertension 120-139/80-89 mmHg and hypertension 140+/90+ mmHg
(Lackland et al., 2015).
2.2 Determinants of Hypertension
Hypertension has been stated by the World Health Organization (WHO) as one of the
most important preventable risk factors for premature CVD as well as premature death
globally (WHO, 2009). Like most diseases, hypertension is a result of the interaction
between genetic and environmental factors (Elliot, 2012). When hypertension is caused by
other medical conditions, this would be termed as secondary hypertension (Obrien et al.,
2007) and will not be a focus in this study. Thus, only the factors related to primary
hypertension or essential hypertension, of which no single cause can be identified, will be
discussed.
2.2.1 Genetic Factors
The genetics behind hypertension is still being actively studied and warrants further
understanding. Previous genomic research has linked blood pressure to 35 different genetic
loci. These genetic loci are responsible for DNA methylation, which are related to vascular
smooth muscle and may be linked to variations in several phenotypes associated with
hypertension (Brown, 2009 and Kato et al., 2015).
Family history may play a role in identifying the genetic background that influences
the onset of hypertension. Chen et al. (2012) examined the longitudinal association between
prenatal and antenatal environmental exposures to later-life hypertensive status. A total of
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2,081 subjects who were born between 1921 and 1954 in the Peking Union Medical College
Hospital (China) were interviewed and medical records were examined beginning at time of
birth. Results showed that those with a family history of hypertension had significantly
higher odds of developing hypertension in later life (OR, [95%CI]: 1.73, [1.44,2.09]) (Chen
et al., 2012). Specifically, among older adults, Liu et al. examined the same association using
a cross-sectional analysis in 1,836 participants aged 60 to 92 years. The prevalence of
hypertension was significantly higher in those with a family history of hypertension
compared to those with no history (Prevalence, [95%CI]: 67.5%, [63.3,71.7] vs. 47.9%,
[45.2,50.6]). It was also found that those who had first degree relatives with hypertension had
a significantly higher odds of hypertension compared to those with no family history of
hypertension (OR, [95%CI]: 1.82, [1.42,2.33] and 3.72, [2.38,5.83] respectively) (Liu et al.,
2015).
2.2.2 Aging
Aging has been shown to be a factor that increases a person’s risk for hypertension.
Statistic Canada (2019) indicates nearly half of hypertension cases (49.2%) are individuals
65 and older followed by adults aged 50-64 years old (35.7%); while there are only
approximately 15% cases attributed to those younger than 50 (Statistics Canada, 2019). With
aging, heart rate and oxygen consumption both decrease, leading to a decreased cardiac
output (Christou et al., 2008 and Strait et al., 2012). Additionally, there is an increase in
vasoconstriction, leading to increased vascular resistance. As a result, the heart needs to work
harder to meet the body's needs and therefor increasing overall blood pressure (Marin et al.,
1999).
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2.2.3 Diet
Dietary salt and fruits and vegetables are external factors which influence the
regulation of blood pressure. Salt is the main source of sodium that is one of the few nutrients
responsible for the autoregulation of water and fluid balance in the body. Increased salt
intake may lead to increased fluid in blood vessels, potentially increasing the risk of
hypertension. Consequently, long-term consumption of a high salt diet may damage the
cardiovascular system (He et al., 2007 and Meneton et al., 2005).
The results from a meta-analysis, which included older adults from 11 RCTs studies
examining the effects of salt consumption on blood pressure, indicated that there was a
significant association between salt intake and systolic blood pressure (p<0.05). Compared to
those who had low salt intake (<100 mmol/day), those with high salt intake (greater than 100
mmol/day) had significantly increased systolic and diastolic blood pressure by an average of
5.58 mmHg (95% CI: 4.31, 6.85) and 3.5 mmHg (95% CI: 2.62, 4.38) respectively. This
suggests that salt intake may strongly predict blood pressure (especially systolic) in older
adults (Alam et al., 1999). Another meta-analysis by Midgley et al. (1996), including 56
trials, examined the effect of reducing dietary sodium intake on blood pressure. Half of the
study samples were adults aged 18 to 79 with hypertension (N=1,131). The average decrease
of blood pressure (for a 100 mmol/day reduction in urinary sodium excretion) was 3.7 mmHg
for systolic (95% CI=2.35, 5.05) and 0.9 mmHg for diastolic (95% CI=-0.13,1.85). The other
half of the study samples were adults aged 18 to 79 and had normotension (N=2,374). The
average decrease of blood pressure was 1.0 mmHg for systolic (95% CI=0.51,1.85) and 0.1
mmHg for diastolic (95% CI=-0.32,0.51) (Midgley et al., 1996). This suggests a low sodium
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diet can aid in reducing the risk of hypertension through maintaining optimal blood pressure
levels.
On the other hand, high fruit and/or vegetable intake has been shown to beneficially
regulate blood pressure and reduce the risk of hypertension. A meta-analysis examined the
association between fruit and vegetable consumption and hypertension utilizing 25 studies
(N=334,468). Results indicated that those who consumed high amounts of fruits (RR,
[95%CI]: 0.732, [0.621, 0.861]), vegetables (RR, [95%CI]: 0.970, [0.918, 1.024]) and both
together (RR, [95%CI]: 0.812, [0.740, 0.890]) all had a lower risk of hypertension, compared
to those who consumed little to no amounts (Li et al., 2016). With a similar objective, Borgi
et al. (2016) pooled results from three longitudinal studies; a) the Nurses Health Study I
(N=62,175), b) Nurses Health Study II (N=88,475), c) Health Professionals Follow-Up Study
(N=36,803). Results from this study supports the findings by Li et al. (2016), in which
participants consuming more than four servings of fruit (RR, [95%CI]: 0.92, [0.87, 0.97])
and vegetables (RR, [95%CI]: 0.95, [0.86, 1.04]) per day were both associated with lower
risk for hypertension at baseline, compared to those who consumed four or less servings per
week. In terms of longitudinal changes in fruit consumption, those who increased their fruit
intake by at least seven servings per week had a significantly lower risk of hypertension
compared to those who did not change their fruit consumption (RR, [95%CI]: 0.94, [0.90,
0.97]) (Borgi et al., 2016).
Few studies have analyzed the relationship between fruit and vegetable consumption
and hypertension in an older adult population. In 128 females aged 65 and
above, Mansoori et al. (2019) examined the association between other dietary factors such as
fruit and sugar intake and blood pressure using a cross-sectional study design. Blood pressure
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was separated into normal, elevated and high. Food consumption was based on self-reported
frequency of approximately 110 food items as part of the 2005 Nutrition Quest Block Food
Frequency Questionnaire. Only whole fruit (ß=-0.210, p=0.040) and added sugar (ß=0.721,
p<0.001) consumption were significantly associated with blood pressure causing a decrease
and increase, respectively (Mansoori et al., 2019). In a much larger sample of 28,082 females
aged 39 and older, Wang et al. (2012) examined the longitudinal association between
baseline fruit and vegetable intake and risk of hypertension. After a 13-year follow up, those
who consumed between six to eight (RR, [95%CI]: 0.89, [0.82, 0.97]) and more than eight
(RR, [95%CI]: 0.86, [0.78, 0.94) servings per day had a significantly lower risk of
developing hypertension compared to those who consumed less than two servings per day
(Wang et al., 2012). Finally using a sample utilizing both males and females, Kim et al.
(2018) analyzed the longitudinal associations between fruit and vegetable consumption
among Korean adults aged 40 to 70. A total of 4,257 participants were followed for eight
years as part of the Korean Genome and Epidemiology Study. Among males, those who
consumed at least four servings per day had a lower risk of developing hypertension than
those who consumed less one serving of fruit per day (RR, [95%CI]: 0.44, [0.32, 0.60]). The
same relationship was exhibited in females (RR, [95%CI]: 0.33, [0.24, 0.45) (Kim et al.,
2018). While nutrients can influence blood pressure to a degree, diet alone is not enough to
completely control blood pressure and physical activity should be implemented in
conjunction with healthy eating habits.
2.2.4 Physical Activity
Physical activity has been observed to have a hypotensive effect on blood pressure,
aiding in reducing blood pressure. A systematic review conducted by Pescatello et al. (2018)
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examined the relationship between physical activity and blood pressure in individuals aged
18 to 80. Their review consisted of 17 meta-analyses and one systematic review
(N=594,129). It was reported that exercise training significantly reduced systolic and
diastolic blood pressure with decreases ranging from 2 to 5 mmHg and 1 to 4mmHg,
respectively (p<0.05). High and moderate amounts of leisure-time physical activity were
associated with a 19% and 11% decrease in incident hypertension, respectively (p<0.05);
along with a significantly lower risk of hypertension compared to those who engage in low
amounts (RR, [95% CI]: 0.81, [0.76,0.85] and 0.89, [0.85,0.94], respectively) (Pescatello et
al., 2018). Results from a systematic review utilizing seven studies in Brazilian populations
(N=493) revealed that physical activity intervention, involving both aerobic and resistance
exercises, significantly reduced both systolic (mean reduction=10.09mmHg, p<0.05) and
diastolic blood pressure (mean reduction= 7.47mmHg, p<0.05). The studies included in this
systematic review provides strong evidence that physical activity reduces blood pressure and
risk of hypertension in adults with prehypertension and normal blood pressure. It also
provides a modifiable lifestyle factor to help lower blood pressure in those currently
diagnosed with hypertension (Bento et al., 2015).
While the relationship between physical activity and hypertension is not fully
understood among older adults, few studies suggest similar results to that which has been
demonstrated within the general population. Looking at an older Chinese population, You et
al. (2018) performed a cross-sectional study to examine the association between physical
activity levels and hypertension. Data was utilized from 7,113 individuals (aged 65 and
above) that participated in the Chinese Health and Retirement Longitudinal Study. Results
suggested that individuals who participated in moderate and vigorous physical activity for
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more than 10 minutes a day were significantly less likely to have hypertension compared to
those who did not (OR, [95%CI]: 0.83, [0.75,0.92] and 0.82, [0.73, 0.91] respectively) (You
et al., 2018). A second study conducted in a Chinese population (N=2,189, aged 50 and
above) examined the associations with physical activity and egg intake with hypertension.
Compared to those who self-reported their physical activity as medium, those who selfreported their physical activity as high were associated with a higher self-reported rate of
hypertension (OR, [95%CI]: 1.50, [1.18,2.01]) as well as a higher examined rate of
hypertension (OR, [95%CI]: 1.80, [1.21,2.20]) (He et al., 2019). In a sample of 60
hypertensive individuals aged 50 to 75 years, Torija et al. (2017) examined the effects of
recreational physical activity with moderate intensity on blood pressure. Both systolic and
diastolic blood pressure significantly decreased as a result of the program (mean change=14.82 mmHg and -5.33 mmHg respectively, p<0.05) (Torija et al., 2017).
2.2.5 Alcohol
Research has suggested alcohol may have a relationship with hypertension. In a
systematic review of 16 prospective studies (N=227,656), Briasoulis et al. (2012)
investigated the relationship between daily alcohol consumption and the risk of hypertension.
Results revealed that heavy drinkers (consuming 31 to 40 grams of alcohol per day, about 3
drinks per day) had a significantly increased risk of hypertension (RR, [95%CI]: 1.19,
[1.07,1.32]) compared to non-drinkers (Briasoulis et al., 2012). A similar study was
conducted by Roerecke et al. (2012), but instead looked at sex-specific associations with this
relationship. Their review was comprised of 20 articles (N=361,254). Results revealed that in
males, the risk of hypertension was significantly increased in those consuming one to two
(RR, [95%CI]: 1.19, [1.07,1.31]), three to four (RR, [95%CI]: 1.51, [1.30,1.76]) and five or
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more (RR, [95%CI]: 1.74, [1.35,2.24]) drinks compared to lifetime abstainers. In females, the
risk of hypertension was significantly increased only in those consuming five or more drinks,
compared to abstainers (RR, [95%CI]: 1.42, [1.22,1.66]) (Roerecke et al., 2018). A review
was conducted by Roerecke et al. (2017) prior to the study previously mentioned, but instead
of analyzing general consumption of alcohol, they instead analyzed the effects of reducing
alcohol consumption on blood pressure. Their review composed of 36 trials in total
(N=2,865). Their results revealed that a reduction in alcohol consumption by at least 50%
lead to significant decreases in both systolic (mean decrease, [95% CI]: 5.50mmHg,
[4.30,6.70]) and diastolic blood pressure systolic (mean decrease, [95% CI]: 3.97mmHg,
[3.25,4.70]) (Roeerecke et al., 2017).
Consistent with the results described in a general population, older adults also
demonstrate a positive relationship between alcohol consumption and risk of hypertension. A
cross-sectional study conducted by Yin and his colleagues examined the effects of alcohol
consumption and other lifestyle factors on blood pressure in 657 Chinese males and females
aged 45 and older. Alcohol consumption was assessed in the survey by subjects answering
how many liangs (50ml) of alcohol they consumed during the preceding 12 months. It was
found that alcohol consumption was positively correlated with blood pressure (r=0.209,
p=0.004) and associated with an increased odd of hypertension, compared to those who did
not drink (OR=1.232, p=0.004) (Yin et al., 2007). A similar study was conducted by Jaubert
et al. (2014), in 553 older individuals aged 65 years and older who participated in the Cardiac
Abnormalities and Brain Lesion study. Blood pressure was monitored over a 24-hour period
and alcohol consumption was categorized into none, very light (one drink per month to one
drink per week), light(two drinks per week to one drink per day) and moderate/heavy (more
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than one drink per day). Compared to those who did not drink, those who were moderate to
heavy drinkers had significantly higher diastolic blood pressure (mean difference=3.1
mmHg, p<0.01) (Jaubert et al., 2014). Lastly, Kerr et al. (2010) examined the relationship
between life course drinking patterns and hypertension among those aged 40 and older, using
data from the 2005 U.S. National Alcohol Survey (N=4,083). Compared to those who report
never having more than five drinks in a day monthly, those who reported having at least one
day where they consumed five plus drinks weekly were at a significantly higher odds of
developing hypertension by the time they reach their 40s and 50s (OR, [95%CI]: 1.23,
[1.01,1.49]) (Kerr et al., 2010).
2.2.6 Smoking
The relationship between smoking and blood pressure is well understood, whereby
increased smoking increases the risk of hypertension. Through a meta-analysis of 23
population-based studies (N=141,317), Linneberg et al. (2015) examined the association
between smoking and blood pressure and resting heart rate. Among current smokers, an
increase in one cigarette per day was associated with increases in resting heart rate (ß,
[95%CI]: 0.21bpm, [0.19,0.24]), diastolic blood pressure (ß, [95%CI]; 0.05mmHg,
[0.02,0.08]), and systolic blood pressure (ß, [95%CI]: 0.08mmHg, [0.03,0.13]) (Linneberg et
al., 2015).
A cross-sectional study conducted by Bae et al. (2018) examined the association
between time to first cigarette and hypertension in Korean smokers aged 19 to 79. Data was
gathered from the 2016 Korean National Health and Nutrition Examination Survey I. Time to
first cigarette was determined by how long it took participants to smoke their first cigarette
after waking up and was categorized into four groups: i) 5 or less minutes, ii) 6 to 30

16

minutes, iii) 31 to 60 minutes, and iv) more than one hour. Participants were categorized as
hypertensive or non-hypertensive at the time of interview. Compared to those who had a time
to first cigarette greater than one hour, those with a shorter time to first cigarette was
associated with higher odds of hypertension. This was the case for those with a time to first
cigarette of less than 5 minutes (OR, [95% CI]: 2.11, [1.07,4.16]), 6-30 minutes (OR, [95%
CI]: 1.53, [0.81,2.86]) and 31-60 minutes (OR, [95% CI]: 1.31, [0.68,2.50]). This
relationship was only significant in those with a time to first cigarette of less than 5 minutes,
suggesting that greater nicotine dependence and by proxy, greater nicotine consumption is
associated with a higher odds of hypertension (Bae et al., 2018). Utilizing a longitudinal
study design in 430 participants, Lanfranco et al. (2013) examined the effect of smoking
cessation on the risk of developing hypertension. Normotensive participants were gathered
from the Olivetti Heart Study and categorized as current, former and non-smokers. After a
ten year follow up, the prevalence of hypertension was significantly higher in current
smokers than former smokers (38% vs 25%, p=0.01) (Lanfranco et al., 2013).
In older adults, Dong-Qinq et al. (2012) examined if cigarette smoking habits were
associated with arterial blood pressure among Chinese individuals aged 90 years and older.
Six hundred and sixty-one participants were grouped based on smoking status as nonsmokers, light, medium and heavy smokers. Comparison of smokers revealed that heavy
smokers had a significantly higher diastolic blood pressure (76.62 +/- 13.28 mmHg)
compared to light (70.28 +/- 10.31 mmHg) and medium smokers (72.33 +/- 12.98 mmHg)
(p=0.03), while also having a higher prevalence of diastolic hypertension (21.62% vs.
12.89%, p=0.043). Compared to non-smokers, heavy smokers had a significantly higher odds
of diastolic hypertension (OR, [95%CI]: 3.89, [1.24,12.16]). There were no significant
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differences in systolic blood pressure or hypertension (Dong-Qing et al., 2012). In a much
larger population of 13,529 males from the Physicians Health Study, Halperin et al. (2008)
aimed to examine if cigarette smoking was associated with the development of hypertension.
Compared to those who never smoked, those who were former smokers (age adjusted RR,
[95%CI]: 1.13, [1.06,1.20]) and those who are current smokers (age adjusted RR, [95%CI]:
1.21, [1.10,1.32]) were more likely to develop hypertension after a 14.5 year follow up
(Halperin et al., 2008).
2.2.7 Socioeconomic Status
To date, there has been conflicting evidence on the association between socio
Economic Status (SES) and hypertension. A meta-analysis was conducted by Leng et al.
(2015) examining the relationship between SES and hypertension in individuals aged 18 and
older. Their meta-analysis included 51 studies. SES was separated into three components:
income, occupation and education. Results showed that there was an overall increased odd of
hypertension among the lowest SES compared to those of middle SES. This was the case for
all three indicators; income (pooled OR,[95% CI]: 1.19, [0.96,1.48]), occupation (pooled OR,
[95% CI]: 1.31, [1.04,1.64]) and education (pooled OR, [95% CI]: 2.02, [1.55,2.63]) (Leng et
al., 2015). One possible explanation for this association could be the better
accessibility/adherence to hypertension prevention/control treatment among those of higher
and mid SES compared to those of low SES. Another explanation could be that those of
lower SES generally have greater job strain compared to those of higher SES (Grotto et al.,
2008 and Leng et al., 2015).
Two recent studies have examined this relationship in an older adult demographic.
The first was also a cross-sectional study measuring the association in 125 Indonesians, as
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part of a much broader study that also looked at the association between nutritional attitudes
and vitamin E intake on blood pressure. Overall, there was no association between SES and
hypertension (p=0.230) (Yuliyana et al., 2018). Wagner et al. (2016) tested if neighborhood
SES was associated with blood pressure and hypertension through the use of a crosssectional study. SES was measured in 1,705 participants as part of the Brazilian census tracts,
which asked for the average years of schooling of the head of the respective household. It
was revealed that those who lived in census tracts with an average lower level of schooling
had a significantly higher systolic blood pressure (mean difference, [95%CI]: 4.46mmHg,
[1.01,7.92]) and a higher odds of hypertension (OR, [95%CI]: 1.80, [1.26,2.57]), compared
to those who lived in a census tract with higher levels of schooling (Wagner et al., 2016). The
recent literature does suggest that SES may be associated with hypertension in the general
population, however, with limited research conducted, this relationship does not seem to be
as clear in older adults.
2.2.8 Secondary Hypertension
Secondary hypertension mainly results from kidney disease due to disturbances in
fluid distribution (as discussed before) which is determined by renal function (Obrien et al.,
2007). Hypertension can also result from a variety of endocrine conditions including
Cushing’s, hyperthyroidism, hypothyroidism and Conn’s syndrome. The risk for these
diseases increases as a result of aging, suggesting an increased risk
of secondary hypertension (Obrien et al., 2007).
2.3 Mood Disorder
Mood disorders are defined as a broad spectrum of mental conditions that range in
severity and cause a disturbance in an individual’s mood and cognitive function (APA, 2017,
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Edwards et al., 2019 and McRae et al., 2016). The gold standard for diagnosing mood
disorders is by utilizing the Diagnostic and Statistical Manual of Mental Disorders Fifth
Edition (DSM-V). The DSM-V separates mood disorders into two categories: depressive
related disorders and bipolar related disorders. These two subgroups are then further divided
into category specific disorders. The DSM-V has different diagnostic means for each
disorder, but all involve the use of a questionnaire looking for key features in an individual’s
behavior to appropriately diagnose (APA, 2017).

2.3.1 Depressive Related Disorders
Depressive disorders are the first subset of mood disorders and the more common of
the two. Characteristics of all depressive disorders include the presence of sadness, emptiness
or irritable mood that is accompanied by somatic and cognitive changes that significantly
affects an individual’s functional capacity (APA, 2017). Looking at each disorder separately
reveals differences in duration, timing, etiology and diagnostic features. Disruptive mood
dysregulation involves persistent irritability along with frequent episodes of extreme behavior
that cannot be controlled specifically in children. Its key diagnostic feature is persistent
irritability which leads to two prominent clinical manifestations. The first feature is frequent
(three or more times per week over the course of a year) temper outbursts usually in response
to frustration which can be verbal and/or behavioral. The second feature is a persistent angry
mood present between outbursts (APA, 2017). Major depressive disorder involves depressive
episodes lasting at least two weeks and are recurrent. Its key diagnostic feature is the length of
time in a depressed mood or loss of interest occurs. Along with this, individuals must
experience at least four additional symptoms that are new or have gotten worse before the
depressive episode. These symptoms include changes in appetite, weight, sleep and
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psychomotor activity, decreased energy, feelings of worthlessness or guilt, difficulty thinking,
concentrating or making decisions or recurrent thoughts of death or suicide (APA, 2017).
Persistent depressive disorder is seen as a more chronic form of depression as it lasts for at
least two years rather than two weeks. Its key diagnostic feature is the presence of a depressed
mood occurring for most of the day for at least two years. Normally major depressive disorder
precedes dysthymia but becomes dysthymia when two years have been exceeded (APA, 2017).
Substance/medication induced depressive disorder constitutes depressive mood disorders with
an etiology directly linked to physiological effects of a psychoactive drug or chemical
substance or as a result from withdrawal from said substances. Its key diagnostic features are
the same as major depressive disorder, however, the symptoms of the depression must be
associated with ingesting, injecting or inhaling a substance and the symptoms must last longer
than the expected length of the physiological effects, intoxication or withdrawal period. The
depressive disorder should develop within one month after using a substance capable of
causing depressive disorder (APA, 2017). Depressive disorders due to another medical
condition constitutes depressive disorders which occur as a secondary effect to a medical
condition. Many conditions can cause these episodes which include but are not limited to
neurologic, metabolic, endocrine and cardiovascular diseases (APA, 2017).

2.3.2 Bipolar Related Disorders
Bipolar disorders are the other subset of mood disorders and the least common of the
two. This group of disorders share the common feature of unstable emotional conditions which
are characterized by persistent cycles of abnormal, high mood (mania) to low mood
(depression) (APA, 2017). Looking at each disorder separately reveals differences in duration,
timing, etiology and diagnostic features. Bipolar I disorder involves the presence or history of
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one or more manic episodes. Manic episodes are periods where an individual experiences
abnormal heightened arousal and energy levels lasting one or more weeks. For this manic
episode to be consider a symptom of bipolar I, the episode must not be better explained by
schizophrenia or other related psychotic disorders (APA, 2017). Bipolar II disorder involves
frequently recurring cycles of hypomanic (less severe manic) episodes followed by depressive
episodes. There must not ever be a manic episode otherwise it will be considered bipolar I and
the same rules apply for schizophrenia disorder (APA, 2017). Finally, there is cyclothymic
which involves frequently recurring cycles of hypomanic like episodes and symptoms of
dysthymia but are never considered a true episode. The key here is that the hypomanic and
dysthymic episodes are not true episodes and should only exhibit a couple symptoms otherwise
the disorder would better be diagnosed as bipolar I(I) disorder (APA, 2017).

2.3.3 Prevalence of Mood Disorder
The WHO reported that an estimated 360 million people currently have a mood
disorder worldwide. Depressive disorders make up the majority of reported mood disorder
cases (83.3%) (WHO, 2018). In older adults aged 65 and older mood disorders account for the
most common psychiatric morbidity (39%) (Valiengo et al., 2016). The prevalence of mood
disorder in Canada is roughly 8.6% which has seen a 0.2% increase since 2016 (8.4%). The
prevalence of depressive and bipolar disorders are 7.1% and 1.5%, respectively. The majority
of cases of mood disorder are attributed to younger age groups (3.9% among those aged 12 to
17 years and 34.0% among those aged 18 to 34 years). The amount of attributable cases does
decrease with age (22.8% among those aged 35 to 49 years, 25.2% among those aged 50 to 64
years and 14.1% aged 65 years and older) (Statistics Canada, 2019). Although the older adults
make up the minority of cases of mood disorder presently, in the coming decades as our
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younger demographics age, it is expected that this will increase the prevalence of mood
disorder among older adults (Statistics Canada, 2019).

2.4 Determinants of Mood Disorder
Although the exact etiology of mood disorder (like most mental illnesses) is still
unknown; research has suggested that several biological and environmental factors may play
a role in the development of mood disorder, although this research is limited.

2.4.1 Genetics
Very little is known about the influence of genetics on the emergence of mood disorder.
A cross-sectional studied conducted by McGuffin et al. (2003) examined the heritability of
bipolar disorder between 66 pairs of twins (30 monozygotic and 37 dizygotic). Data was
obtained by probands from the Maudsley Twin Register containing records of twin births
between 1948 and 2013. Heritability of bipolar disorder was estimated to be 85 % (95% CI:
0.73,0.93). Using a correlated liability model, results revealed a significant genetic correlation
between mania and depression (r, [95% CI]: 0.65, [0.58,0.75]) and a significant non-familial
environment correlation between mania and depression (r, [95% CI]: 0.59, [0.15,0.84]). The
findings from this study suggests that bipolar disorder as well as mania and depressive
symptoms may be highly heritable between twins and possibly through generations (McGuffin
et al., 2003). Much more extensive research needs to be conducted in this field to develop a
better understanding regarding the genetics behind mood disorder.

2.4.2 Sex
Females are two times more likely than males to be diagnosed with depressive related
mood disorders and two to three times more likely to develop dysthymia. This may be because
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males generally do not present symptoms of mood disorder as frequently as females do.
Females tend to express the “classical symptoms” of depressive disorder such as feelings of
worthlessness, helplessness and a sad mood. Males typically exhibit irritability, anger and a
discouraged mood when depressed, making their diagnosis less prominent (Bland, 1997).
Bipolar disorder prevalence however is relatively equal between males and females, which
may be the case as bipolar disorder has a much lower prevalence than depressive disorders
(WHO, 2018 and Bland, 1997). In Canada, females make up the majority of mood disorder
cases compared to males (64.1% vs 35.9% respectively). In older adults, this trend appears to
be the same as well when comparing cases attributed to females vs. males in this demographic
(26.7% vs. 14.8% respectively) (Statistics Canada, 2019).

2.4.3 Adverse/Current Events
Certain life events have been shown to be associated with the presence of mood
disorder. Factors such as emotional, physical and sexual abuse along with events such as
marital discord, divorce, comorbidities, and immigration are examples of events that cause
added stress in one’s life. Specifically, childhood trauma has been shown to worsen and
accelerate the prognosis of bipolar disorder (Larsson et al., 2013). A retrospective cohort
sectional study conducted by Larsson and his colleagues analyzed the association between
childhood abuse and the presence of bipolar disorder. A total 141 of participants with already
diagnosed bipolar disorder were recruited. Childhood abuse was measured using the childhood
trauma questionnaire. Higher scores on the questionnaire (Hazard Ratio=1.029, p<0.05)
combined with increased emotional abuse/neglect as a child (HR=1.33, p<0.05) resulted in a
significantly increased risk of onset of bipolar disorder (Larsson et al., 2013).
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2.4.4 Socioeconomic Status
Little research has been conducted on the relationship between SES and mood disorder
and to my knowledge, no research has been conducted in an older adult demographic. The
literature available however, does suggest that socioeconomic disparities could be associated
with higher odds of mood disorder. A cross-sectional study conducted by Williams et al. (2011)
examined the association between mood disorder and area-based SES and whether both ends
of the SES continuum (low and high end) experienced increased odds of mood disorder
compared to middle SES. The study was conducted in 1,095 Australian females aged 20 to 93
who participated in the Geelong Osteoporosis Study. Past and current mood disorder was
assessed via psychiatric interview history. SES was categorized as low, middle and upper based
on the index of economic resources, index of education and occupation and the index relative
socioeconomic advantage/disadvantage as contained in the 2006 Australia census. In terms of
economic resources, those of low SES had two times the odds of mood disorder compared to
those of middle SES (OR, [95% CI]: 2.0, [1.01,4.1]). In terms of education and occupation,
those of low SES had a higher odds of mood disorder compared to those of middle SES (OR,
[95% CI]; 1.8, [0.9,3.7]). In terms of socioeconomic advantage/disadvantage, those of low SES
had a higher odds of mood disorder compared to those of middle SES (OR, [95% CI]: 1.6,
[0.8,3.4]). Those in upper SES group were shown to have an increased odds of mood disorder
for economic resources (OR, [95% CI]: 1.4, [0.8,2.5]), job and occupation (OR, [95% CI]; 1.2,
[0.07,2.3]) and socioeconomic advantages/disadvantages (OR, [95% CI]: 1.2, [0.7,2.1]), but
the increase was not significant. (Williams et al., 2011).

Tsuchiya et al. (2004) compared the association of SES of both individuals and their
parents and the risk for bipolar disorder in said individuals. Through the use of a case control
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design, 947 cases were matched with 47,350 controls from two Danish registers. Comparison
between cases and controls revealed that those at high odds for bipolar disorder were receiving
social assistance (OR, [95%CI]: 3.68, [2.51,5.39]), unemployed (OR, [95%CI]: 1.80,
[1.52,2.14]), lower educational history (OR, [95%CI]: 1.24, [1.02,1.41]) and a lower income
in general (OR, [95%CI]: 1.52, [1.44,1.60]) versus those being paid for work, had higher
education and those of higher income respectively. Conversely, those with parents of higher
education (OR, [95%CI]: 1.72, [1.45,1.98]) and wealth (OR, [95%CI]: 1.23, [1.06,1.43]) were
also at greater odds of developing bipolar disorder (Tsuchiya et al., 2004). This pair of studies
reveal that not only lower levels of SES put one at greater risk of mood disorder, but also higher
levels suggesting that both extremes of the SES spectrum are both harmful when compared to
middle SES.

2.4.5 Social Support
The relationship between mood disorder and social support has not been studied
extensively in an older adult cohort. From the limited research available and research done in
the general population; it suggests that (perceived) social support and lack thereof may be
related to mood disorders. Mood disorders are quite common following a stroke and social
support has been noted to help prevent strokes and its associated symptoms following; with
these points in mind, Knapp et al. (1998) aimed to analyze the protective effects of social
support against mood disorder following a stroke in a sample of 30 stroke survivors aged 47
to 85 years. Utilizing a prospective cohort design, they were able to find that following a stroke,
higher social support was negatively correlated with mood disorder scores (higher scores
indicate more symptoms or mood disorder). More specifically higher social support was
negatively correlated with depression scores and anxiety scores both one month (ß=-0.36,
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p<0.05 and ß=-0.52, p<0.01 respectively) and six months after discharge (ß=-0.367 p<0.05 and
ß=-0.41, p<0.025 respectively) (Knapp et al., 1998).

Along with the prevention of mood disorders, social support has been studied in
relation to the overall severity and symptoms related. Following 59 individuals with bipolar
disorder longitudinally, Johnson et al. (1999) examined the association between social support
and bipolar disorder symptom severity after a six month follow up period. After the six month
follow up it was determined that increased social support was associated with fewer depressive
related bipolar symptoms (r=-1.33, p<0.01) but was not significantly associated with manic
related bipolar symptoms (Johnson et al., 1999). Finally, in a sample of 563 Canadians aged
20 to 65 diagnosed, Warren et al., 2018 aimed to examine the association between social
support and psychological distress associated with bipolar disorder. After cross-sectional
analysis, it was found that certain aspects of social support; more specifically higher levels of
social integration (ß=1.778, p<0.001) and higher levels of reassurance of worth (ß=1.246,
p<0.005) were significant predictors of lower psychological distress associated with bipolar
disorder (Warren et al., 2018).

2.5 Mood Disorder and Hypertension
Mood disorder is quite prevalent in those with hypertension. One third of patients
with hypertension have reported current mood disorder or a history of mood disorder at some
point in their life (Smith, 2013). Research regarding these specific conditions together is
quite limited, but the literature available does suggest a possible relationship between the
two.
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A cross-sectional study conducted by Fiedorowicz and her colleagues (2010)
analyzed the association between mood/anxiety disorder and various vascular
diseases/conditions (including hypertension). Participants with a mood disorder were
compared against a reference group of controls. All vascular diseases and risk factors
(including hypertension) were determined through self-reported history. Multivariate logistic
regression models were then used to examine the effect of mood disorder on several vascular
conditions (while controlling for obesity, smoking and diabetes). The study found that the
presence of any mood/anxiety disorder was associated with a higher odds high blood
pressure compared to the reference group. This relationship was apparent in both males (OR,
[95% CI]: 1.37, [1.05,1.79]) and females (OR, [95% CI]: 1.62, [1.22,2.14]). The study
suggests how mood disorder can possibly be a risk factor for hypertension along with various
other CVDs that hypertension precedes (Fiedorowicz et al., 2010). Chien et al. (2013)
analyzed the same association, but in a Taiwanese population. Longitudinal data was
obtained from 1,000,000 random adults provided by the National Health Research Institute of
Taiwan between 2006 and 2010. Hypertension data was ascertained and compared the
incidence of hypertension between those with bipolar disorder and the general population.
Bipolar participants had a higher one-year prevalence of hypertension (18.13% vs 13.22%)
and higher odds of developing hypertension compared to the general population (OR, [95%
CI]: 1.43, [1.25,1.64]). Bipolar participants also had a higher average annual incidence of
hypertension (2.83% vs 1.99%) and a higher risk ratio for developing hypertension compared
to the general population (RR, [95% CI]: 1.40, [1.20,1.62]) (Chien et al., 2013). The two
studies outline the higher risk for hypertension in those with mood disorders compared to the
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general population. Although these studies outline associations rather than causality, it may
be possible the two are causally related indirectly.
Mood disorder may put one at a greater risk of hypertension indirectly through
behavioural, psychological and biological changes (Rozanski et al., 2005). Examples of this
include obesity caused by lack of exercise, poor diet, poor eating habits, smoking and
alcohol; all as a result of mood disorder and all of which increase the risk of hypertension
(Hare et al., 2013). Although there is no clear mechanism linking mood disorder with
hypertension known for certain yet, two narrative reviews have shown that those with mood
disorder may be at greater risk for various cardiovascular diseases (including hypertension)
compared the general population. These reviews suggest possible pathways linking mood
disorder with cardiovascular health which involve behavioural changes that arise as a result
of mood disorder.
The first narrative review conducted by Morriss et al. (2005) examined whether the
risk of obesity was raised in those with bipolar disorder while also analyzing the possible
contributory effects of lifestyle, illness and treatment factors to this risk. Their review
consisted of 83 papers that met their inclusion criteria. The review outlines that mortality
from CVD and morbidity from obesity and type two diabetes mellitus may be increased in
those with bipolar disorder compared to the general population. The review also outlines that
reduced exercise, poor diet, substance misuse and poor quality general medical care
contribute to the additional risk of CVD in people with bipolar disorder. This review,
however, lacks statistical evidence to support their claims, making the true mechanism still
unknown but definitely a possibility. More research with statistical evidence is required to
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better understand how bipolar disorder and other mood disorders changes the risk for CVD
and other physical health comorbidities (Morriss et al., 2005).
The second narrative review conducted by Scott and his colleagues (2011) examined
the physical health of individuals diagnosed with a serious mental illness. Serious mental
illness was considered as any mood or anxiety disorder, as well as with schizophrenia,
clinical depression and anxiety disorders. In total there were 84 studies included in their
review. The review highlights that those with serious mental illnesses were more likely to
demonstrate unhealthy eating habits compared to the general population. These habits
include consuming only one meal per day (OR=1.32, p<0.001), gaining ten or more pounds
in the last six months, (OR=1.59, p<0.001) and even failing to report their eating habits
(OR=0.84, p<0.05) or physical activity (OR=0.81, p<0.01) to their health care providers.
Those with serious mental illness also demonstrated a high prevalence of smoking (68% vs
35% in the general US population) and higher odds of being a current smoker compared to
the general population habits (OR, [95% CI]: 5.9, [4.9,5.7]). Those with a serious mental
illness also had a 74% prevalence of lifetime substance abuse or dependency disorder, a 50%
and 32% prevalence of misusing alcohol in females and males respectively and had at least a
2-fold increase in prevalence of using illicit drugs and heavy alcohol consumption (31% and
43% respectively) compared to the general population (5% and 12% respectively) (Scott et
al., 2011).
Another possible pathway between mood disorder and hypertension may be linked to
the required treatment for a mood disorder. Mood disorders are medically treated using mood
stabilizers, antipsychotics and antidepressants (Keck Jr et al., 1998 and Westen et al., 2001).
Lithium mood stabilizers generally do not influence blood pressure (Correll et al., 2015).
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Generally, antipsychotics should reduce blood pressure due to its alpha-1 receptor blocking
effect (Correll, 2015). A claims-based inception cohort study conducted by Correll and his
colleagues analyzed the association between cardiovascular outcomes and the use of
antipsychotics compared to the use of antidepressants. The sample was composed of 284,324
adults aged 18 to 65 years diagnosed with a mood disorder. This sample was taken from the
Thomson Reuters MarketScan Research 2006-2010. The primary outcome was whether the
participants claimed to receive diagnosis for CVD (including hypertension) within one year
of receiving either treatment. It was determined that those receiving antipsychotics had a
higher risk for essential hypertension compared to those receiving antidepressants (AHR,
[95% CI]: 1.43, [1.33,1.53]) (Correll et al., 2015). This study raises concern for antipsychotic
use for treating mood disorder and suggests that antidepressants may be the better option (in
terms of side effects on cardiovascular health). More research needs to be conducted to gain a
better understanding of mood disorder medication’s effect on blood pressure.
There has been research that provides contradicting findings suggesting that mood
disorder and hypertension are not associated. A prospective cohort study conducted by Bacon
and his colleagues analyzed the association between psychological factors (mood and anxiety
disorders) and blood pressure. A total of 197 non-hypertensive individuals that were
diagnosed with a mood disorder and also undergoing nuclear based medicine treatment were
followed for one year. After one year, hypertension status was assessed via self-reported
physician diagnosis. They found that mood disorder was not associated with incident
hypertension (OR, [95% CI]:1.21, [0.24, 5.86]) (Bacon et al., 2013).
The relationship between mood disorder and hypertension remains unclear. This is
the case especially in older adults where to my knowledge, no research has been conducted in
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that specific demographic. With limited research, it is tough to say if mood disorder and
hypertension are related or not, but more evidence seems to suggest the former. Some
research has pointed to the possibility the relationship is reverse; hypertension may precede
mood disorder. Although research is even more limited in this direction, the available
research suggests that this direction in the relationship seems to result from antihypertensive
medication. These studies however lack measures of association to prove their case (Wise,
2016 and Brown University, 2017). It seems more probable that the relationship between
mood disorder and hypertension is that mood disorder precedes hypertension.
2.6 Religion
Religion is a very complex topic and has a wide variety aspects and ways of being
defined. For the purposes of this thesis, religion was defined using a publicly recognized
definition as adopted by the Ontario human rights commission. Here, religion is defined as
“practices, beliefs and practices that influence a person’s identity, conduct and practices
while also connecting one to an organization or community that shares this same set of
beliefs and practices” (Ontario Human Rights Commission, 2019). Due to the limitations of
our measurement tool, the focus of this thesis was religious affiliation and attendance.
2.6.2 Religion in Canada
Canada is one of few countries with such a large diverse pool of religions represented
in the population, which is one of the reasons that Canada is considered a cultural mosaic
rather than the U.S melting pot counterpart. In 2011, the Roman Catholic religion made up
the highest proportion of Canadians (about 38.7%). Other forms of Christianity made up
28.5%, which include but are not limited to: Ukrainian Catholic, United Church, Anglican,
Protestant, Presbyterian Lutheran, Baptist, Pentecostal, Eastern Orthodox and Jehovah’s
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Witness (Statistics Canada, 2011). These religions are considered monotheistic because they
are based on the belief in the existence of one God (Jones et al., 2000). In Canada, 67.2% of
people report an affiliation with Christianity, which makes Christianity a majority religion.
This explains why Canada follows a Christian centric calendar with many Christian holidays
being days off, and Sundays too being a day that is prioritized for less activity around school
and business.
Those of no religious affiliation make up about 23.9% of the population (Statistics
Canada, 2011). It is possible that these people are atheists, which means they believe that no
god exists, or simply that they do not choose to adopt a theistic worldview. It is also possible
that these people are agnostic and simply choose to identify as not being religiously affiliated
(Blackburn, 2008).
Also, in Canada, 8.8% of the population self identifies with a religion other than
Christianity (Statistics Canada, 2011). Many religions are included in this category. A large
percentage of people in this group practice Islam, which is a religion that is rooted in the
Quran and the teachings of the prophet Muhammad (Campo, 2009). Others practice Judaism,
which originates from Israel and Judea, and uses the Torah as its foundational text (Skolnik
et al., 2007). Some Canadians practice Buddhism, which is a non-theistic religion that
involves belief in the concept of reincarnation (Powers, 2007). Hinduism, which is one of the
oldest religions and in which adherents believe in polytheism (the belief of multiple gods) is
practiced by some Canadians (Klostermaier, 2007). Finally, Sikhism, which is the youngest
world religion, involves its members using mediation to get rid of negativity out of one’s life
(Khushwant, 2006). Being that these religions make up a very small proportions of
Canadians, they are considered minority religions in Canada. Many sacred holidays practiced
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by these religions are not widely recognized in our Canadian context and are not as widely
celebrated among Canadians compared to Christian holidays.
In terms of age, individuals aged 65 and above make up the second highest proportion
of religious individuals in Canada (16%), while also representing the lowest proportion of
non-religious individuals (6.9%) (Statistics Canada, 2011).
2.7 Religion and Health
2.7.1 Overview
Religion has been shown to act as a coping mechanism for some people in times of
stress. Using a US national representative survey of 569 adults, Schuster and his colleagues
assessed the immediate mental health effects following the 9/11 terrorist attacks. Participants
were recruited via random digit dialing and were interviewed three to five days following
9/11. They were asked about their reactions to the attacks and how they were coping with
these attacks. Forty four percent of participants reported one or more substantial stress
symptoms following the attacks. Of this 44%, religion was shown to be the second most used
coping strategy to deal with the attacks (90%), right after talking with others (98%) (Schuster
et al., 2001). Another cross-sectional study conducted by Feder et al. (2013) aimed to identify
potentially protective psychosocial factors associated with lower Posttraumatic Stress
Disorder (PTSD) symptom levels and lower depressive symptom levels following the 2005
Pakistan earthquake. A total of 200 adult earthquake survivors residing in Northwestern
Pakistan were asked to complete a self-report questionnaire that measured PTSD and
depressive symptoms (positive and negative), as well as three psychosocial variables
including purpose in life, religious coping and social support. Religious coping (prayer,
meditation, worship) was the most utilized coping strategy for the people of Pakistan who
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participated in this study in the aftermath of the Pakistani earthquake (72%) compared to
simply just talking to others (5%) (Feder et al., 2013).

Besides being a coping mechanism for people who have experienced catastrophic
events, religion has also been shown to act like a coping mechanism for those diagnosed with
various illnesses both physical and mental. Illustratively, a cross-sectional study conducted by
Tepper and his colleagues examined the prevalence of religious coping mechanisms among
people diagnosed with mentally ill adults residing in Los Angeles; while also gaining a better
understanding on the relationship between religious coping and symptom severity/overall
functioning. A total of 406 participants who had been diagnosed with a variety of mental
illnesses and were mental health patients in Los Angeles County answered several surveys
pertaining to religious coping (Religious Coping Index), mental health symptoms (Symptom
Checklist 90-R), overall functioning (Global Assessment of Functioning) and other
demographics. In total, 80% participants reported using some form of religious activity or
belief to help them cope with symptoms or difficulties associated with their mental illness.
Sixty one percent of the participants reported that they devoted half of their total coping efforts
to religious practice, with prayer being the most common activity (59%) followed by attending
religious service (35%) and worshiping God (35%). Almost two thirds (65%) of the
participants reported that religion played a large role in helping them with their coping. Thirty
percent indicated that religion was most important for them to keep going. Almost half of the
participants (48%) indicated that religion became more important to them when their
symptoms worsened. The study results suggest that religious activities and beliefs may be
compelling and beneficial for some people with mental illness, and perhaps especially for those
with more severe symptoms.
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Religious integration into psychiatric and psychological practice may also prove to be
beneficial for some patients (Tepper et al., 2001). In a cross-sectional study conducted by
Bradshaw and his colleagues (2018) aimed to estimate the associations between frequency of
prayer, attachment to God and changes in psychological well-being (specifically self-esteem,
optimism and life satisfaction). They found that prayer was not associated with changes in
psychological well-being, secure attachment to God; however, it was shown to be significantly
associated with increased optimism (β=0.114, p<0.05) (Bradshaw et al., 2018). A longitudinal
study conducted by Rasic and his colleagues (2011) analyzed the relationship between
religious worship, attendance and spiritual comfort with major depression, anxiety and suicidal
ideation/attempts. They utilized data from the baseline, third and fourth waves of Baltimore
Epidemiologic Catchment Area Study (N=1091, adults 18 and over) to assess these
relationships, and found that those who attended religious services at least once a year had a
decreased odds of suicide attempt compared to those who did not attend at all (OR, [95% CI]:
0.33, [0.13,0.84]). Seeking spiritual comfort at baseline was also associated with decreased
odds of suicidal ideation by wave 3 and 4 compared to those who did not seek spiritual comfort
(AOR, [95% CI]: 0.55, [0.31,0.99]). The findings of this study suggest that religion may
possibly be a protective factor against mental illness symptoms, especially suicidal ideation
and attempts (Rasic et al., 2011).

This protective effect associated with religious involvement is not limited to those of a
younger demographic. Many older adults have viewed religion as a positive force to help face
life's events with resilience and hope. Religion also allows for them to feel a sense of
community and belonging by avoiding social isolation, doing activities that keep them
connected with others and having people to connect with to exchange ideas (Kaplan et al.,
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2019). A meta-analysis conducted by Mueller and his colleagues (2001) examined the
relationship between religious involvement and physical health and mental health. The metaanalysis was composed of 1200 studies in total. Specifically, 18 of the studies examined the
relationship between religion and mortality (Mueller et al., 2001). Examining three prospective
cohorts (that carefully controlled for potential confounders) as part of their meta-analysis,
Mueller and his colleagues found that in adults aged 21 to 65, frequent attenders of religious
services (once a week or more) were 23% less likely to die during a 28 year follow-up period
(relative hazard ratio, [95% CI]: 0.77, [0.64,0.93]), 24% less likely to die in a five year followup period (relative hazard ratio, [95% CI]: 0.76, [0.62,0.94]) and 28% less likely to die in a six
year follow-up period (relative hazard ratio, [95% CI]: 0.72, [0.64,0.81]) compared to nonfrequent attenders (Strawbridge et al., 1997, Oman et al., 1998 and Koenig et al., 1999
respectively). In a sample of 3,537 Taiwanese older adults, Hsu examined the longitudinal
effects of different religious activity on depressive symptoms. He found that increased
attendance was associated with fewer depressive symptoms (β= −0.285) (Hsu, 2014).

Besides mortality, religion has been shown to also help prevent time spent
institutionalized for older adults. A cross-sectional study conducted by Koenig and his
colleagues (2004) analyzed the relationship between religiosity and acute care hospitalization
as well as long term care. A total of 811 patients aged 50 and older who were consecutively
admitted to general medical services at Duke University Medical Center were interviewed for
religiosity shortly after being admitted. Religiosity was measured by summing response
scores from several categories. These categories include frequency of activity in the last 12
months from both organized (scores ranging from two to 12) and non-organized (scores
ranging from two to 12) settings, religiosity through radio/television (scores ranging from
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one to six) intrinsic beliefs (scores ranging from 10 to 50) and self-rated religiousness (scores
ranging from one to five). The primary outcomes of interest were number of acute care
hospitalization days during a 21-month observation period following the initial interview.
The secondary outcomes were the number of times one was hospitalized, and number of days
spent in long term care. The study revealed that increased religiosity (increased scores)
resulted in fewer acute care hospitalization days spent (β=-0.14, p<0.001) and stays in
general (β=-0.10, p<0.005) as well as fewer days spent in long term care (β=-0.25, p<0.001).
Koenig and his colleagues suggested that these findings may be due to increased social
support through religious activities (β=0.18, p<0.001) (Koenig et al., 2004).

2.7.2 Religion and Hypertension
Research regarding religion and hypertension is quite limited in older adults. Several
studies have looked at the relationship between religion and hypertension and suggest that
increased religious involvement and spirituality are associated with lower blood pressure
(Walsh, 1998 and Hixson et al., 1998, Charlemagne et al., 2015). Studies providing statistical
evidence are severely lacking in this area in an older demographic. In a more diverse age
demographic, Banerjee and her colleagues (2014) analyzed the relationship between religious
service attendance and hypertension among 5,442 citizens of Saskatchewan with a mean age
of 48.1 years (18.4). They found that those attending religious services more than once a
week exhibited a lower odds of hypertension compared to those who attended less than once
a year (OR, [95% CI]: 0.82, [0.68, 0.99]). This was the first study of its kind to suggest that
increased religious attendance may be associated with lower odds of hypertension in a
Canadian population (Banerjee et al., 2014). Bell and her colleagues (2010) found similar
findings to that of Banerjee, however it seemed as though the relationship only applied
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among whites and blacks, but did not apply among Mexican Americans suggesting that
increased religious attendance may be beneficial to prevent hypertension, but these benefits
may not apply to all (Bell et al., 2010). Finally, in a prospective cohort study, Cozier and her
colleagues (2018) examined the relationship between religious and spiritual coping with
hypertension specifically among black women. They were able to find that black women who
use high amounts of religious and spiritual methods to cope with stressful events were less
likely to develop hypertension compared to those who do not utilize religious and spiritual
coping methods (OR, [95% CI]: 0.87, [0.75, 0.99]) and was most apparent among women
who reported greater levels of stress (OR, [95% CI]: 0.77, [0.61, 0.98]).
There are two studies however, that do provide statistical evidence of this relationship
in an older adult specific demographic. A cross-sectional study conducted by Koenig and his
colleagues analyzed the relationship between religious activities and blood pressure in 3,963
older adults aged 65 and older. Religious activity was assessed by participants self-reporting
frequency of attendance to religious activities in the last 12 months. They found that those
who were frequent attenders (at least once a week) to religious services who engaged in
private religious activities such as prayer were 40% less likely to have a diastolic
hypertension (diastolic blood pressure greater than 90 mmHg) compared to infrequent
attenders or frequent attenders who do not engage in private religious activities (OR, [95%
CI]: 0.60, [0.48,0.75]) (Koenig et al., 1998).
In a Thai, Buddhist study sample, Stewart et al. (2014) examined the relationship
between religious practice and blood pressure. Using cross-sectional surveys, 160
participants who self-reported religious practice had their blood pressure measured by a
physician. It was found that Buddhists who attended temple at least once a week had a
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significantly lower systolic (mean difference=11.5mmHg, p=0.013) and diastolic blood
pressure (mean difference=5.4mmHg, p=0.029) compared to those who attended temple
irregularly. It was also discovered that those who prayed for at least 30 minutes each time
had a significantly lower systolic blood pressure compared to those who prayed less than 30
minutes each time (mean difference=9.7mmHg, p=0.004) (Stewart et al., 2014).
2.7.3 Religion and Mood Disorder
Similar to hypertension, research regarding the relationship between religion and
mood disorder is quite limited as well. Studies in this area are slightly more robust compared
to those related to hypertension, however, no studies have examined this relationship in older
adults. The literature available in the general population does suggest religion may have a
positive relationship with mood disorders.
A cross-sectional study conducted by Stroppa et al. (2013) examined the relationship
between religiosity and mood symptoms and quality of life among bipolar outpatients. In 168
bipolar outpatients, symptoms of mania, depressive symptoms, religiosity and quality of life
were all assessed. Following these assessments, participants’ medical records were reviewed,
and patients were interviewed to assess socio-demographic data, number of suicide attempts
and number of times participants were hospitalized. Positive religious coping (prayer in a
positive context i.e. prayer for blessing and good health) was shown to be correlated with
higher quality of life (ß=0.216, p=0.002) and is also associated with much fewer depressive
symptoms (OR, [95% CI]: 0.25, [0.09,0.71]). Increased intrinsic religiosity (frequency and
duration of prayer/meditation) was also shown to be associated with fewer depressive
symptoms (OR, [95% CI]: 0.19, [0.06,0.57]). The results of this study suggest that more
positive intrinsic religiosity and religious coping are associated with improvements in quality
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of life and should be taken into consideration by physicians when managing bipolar patients.
(Stroppa et al., 2013).
Pirutinsky et al. (2018) examined whether religious practice had a protective or
harmful effect on depressive symptoms in Jewish individuals diagnosed with mood disorder.
Participants were recruited if they met DSM-IV criteria for mood disorder. Utilizing a
longitudinal study design, participants’ demographics were measured at baseline and were
followed for three years. Every six months, religious practice (How often do you pray, how
often do you attend religious services and how often do you read religious literature?),
intrinsic religiosity (three-item subscale from the Duke Religion Index) and depressive
symptoms (seven-item subscale from the Hospital Anxiety and Depression Scale) were
assessed. In total, 160 Jewish participants were assessed (aged 18 to 75 years). They found
that Jewish individuals with higher levels of religious practice and high intrinsic religion
were less likely to report depressive mood disorder symptoms (ß=-0.02, p<0.001). However;
those with high religious practice and low intrinsic religion were more likely to report
depressive mood disorder symptoms (ß=0.29, p<0.001). The study suggests that religious
practice can have both a protective and harmful effect on mood disorder (and mental health
in general) depending on one’s internal values (Pirutinsky, 2018).
2.8 Summary of Findings
Mood disorder leads to changes in one’s health psychologically and potentially
biologically. These changes can put an individual at a higher risk for hypertension. Religious
involvement has been shown to provide a potential coping mechanism for both mood
disorder and hypertension (as well as general well-being) and is potentially a preventive
method for these conditions. This may be helpful especially in older aged populations where
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the prevalence of hypertension is higher and an association appearing to exist between mood
disorder and hypertension.
2.9 Study Rationale
Previous studies have been conducted analyzing the effects of religion and mood
disorder, along with religion and hypertension. Many research groups have analyzed religion
as a coping mechanism for pre-existing mood disorder or hypertension, however, there are
limited studies that have examined the relationship between religion and hypertension/mood
disorder. In addition, and there is a lack of statistical evidence to support results and very few
studies that have examined these relationships among older adults. No studies have explored
these relationships in a Canadian older adult population. Based on the previous literature, it
has been suggested that religion has a positive effect in those with mood disorder and
hypertension. With this in mind, along with the high likelihood that mood disorder may be
related to hypertension, no studies have explored the impact that religion may have on the
association between mood disorder and hypertension within a Canadian older adult
population.
2.10 Study Purpose and Research Question
The purposes of this study were to examine the relationship between mood disorder
and hypertension among older Canadian adults in the CLSA; to see if religion (affiliation and
attendance) had an impact on this relationship; and to see if any of these associations differed
across different age groups. Specifically, the following research questions were examined:
1. What is the prevalence of mood disorder, hypertension and both in each religious
affiliation and attendance group among Canadian older adults in the CLSA?
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2. What are the participant characteristics for each religious affiliation and attendance group
among Canadian older adults in the CLSA?
3. What is the association between mood disorder and hypertension among Canadian older
adults in the CLSA?
4. What impact does religious affiliation have on the association between mood disorder
and hypertension observed in research question 3?
5. What impact does frequency of attendance to various religious activities in combination
with religious affiliation have on the association between mood disorder and
hypertension observed in research question 3?
6. Are there age-related trends in the associations observed in research question three, four

and five?
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CHAPTER 3: METHODOLOGY
Chapter 3 provides the proposed methodology for this study. This chapter is
organized into three sections: the data source, variables and analytical strategies utilized for
answering proposed research questions.
3.1 Study Design and Participants
This cross-sectional study included a secondary data analysis approach using the
CLSA baseline data. The CLSA is a national, ongoing, long term study comprised of more
than 50,000 participants aged 45 to 85 years who were recruited in 2011 and followed up
every 3 years for 20 years or until death. Within this dataset, baseline data was collected
between 2011 to 2013 (CLSA, 2018). CLSA focuses on gaining a better understanding about
the processes and the multidimensional nature of aging by collecting data on the trajectory of
health and function as Canadians age. Specifically, assessing complex interplay between
determinants of health, gene-environment interactions, and transitions to retirement, allows
for investigation of the evolution of diseases, function, disabilities, psychological attributes
and psychosocial processes accompanying aging. Ideally, they seek to find ways to help
Canadians live longer and live well and to build an understanding why some people age with
optimal health while others do not (CLSA, 2018).
The study was conducted by a multidisciplinary team funded by the Canadian
Institute of Health Research and the Canada Foundation for Innovation. The CLSA received
ethics approval from all Research Ethic Boards across Canada (CLSA, 2018). The current
study obtained approval for secondary data analysis form Brock University’s Research Ethics
Board (file number: 17-097 – Liu).
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The CLSA was separated into two sub-groups, “tracking” and “comprehensive”,
based on the different sampling methods each implemented. All participants completed a
questionnaire pertaining to demographic, lifestyle, social, physical, psychological, economic
and health status/clinical measures and health service use (CLSA, 2018). The tracking group
was comprised of 21,241 participants recruited from the 10 provinces; data was collected via
telephone interview with questions pertaining to the core set of information summarized
above (CLSA, 2018). The comprehensive group was comprised of 30,097 participants
recruited within 25 to 50 km of one of 11 data collection sites, located in Vancouver,
Victoria, Calgary, Winnipeg, Hamilton, Ottawa, Montreal, Sherbrooke, Halifax and St.
John’s. The questionnaire was completed by face-to-face interviews and data collection site
visit interviews. Along with this, the comprehensive group provided additional information
through an in-depth physical examination and biological specimens collection (CLSA, 2018).
The current study used baseline data from both subgroups, comprising a total of 44,920
males and females (87.5% of the total CLSA sample).
3.2 Study Measures
3.2.1 Religious Affiliation
Religious affiliation was determined in the CLSA when interviewers asked, “What, if
any, is your religion?” Options included Roman Catholic, Ukrainian Catholic, United
Church, Anglican, Protestant, Presbyterian Lutheran, Baptist, Pentecostal, Eastern Orthodox,
Jehovah’s Witness, Jewish, Islam, Hindu, Buddhist, Sikh, other, no religion (Atheist or
Agnostic), do not know, or refusal. Individuals who answered do not know or refused were
excluded (N=229). Individuals were then separated into two groups based on response: a)
religiously affiliated - individuals who answered one of the first 16 options and b) no
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religious affiliation - individuals who answered no religion (Atheist or Agnostic). No
religious affiliation served as the reference in all analyses.
3.2.2 Religious Attendance
Religious attendance was determined in the CLSA when interviewers asked, “In the
past 12 months, how often did you participate in church or religious activities such as
services, committees or choirs?” Options included at least once a day, at least once a week, at
least once a month, at least once a year, never, do not know, or refusal. Individuals who
answered do not know or refused were excluded from the study (N=92). Participants were
separated into groups based on their religious affiliation. Religiously affiliated individuals
were categorized into four groups: daily/weekly, monthly, yearly or never in the past 12
months. Non-religiously affiliated individuals were categorized into two groups: never
attended and some attendance in the past 12 months. Those of no religious affiliation and no
attendance served as the reference in all analyses.
3.2.3 Mood Disorder
The presence of mood disorder was determined in the CLSA when the interviewers
asked, “Has a doctor ever told you that you have a mood disorder such as depression
(including manic depression), bipolar disorder, mania, or dysthymia?” The CLSA considers
diagnosis to be at any point in one’s life. Options for this include yes, no, do not know or
refusal. Individuals who answered do not know or refused to answer were excluded (N=129).
Those who have not reported being diagnosed with a mood disorder at some point in their
life served as the reference.
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3.2.4 Hypertension
The presence of hypertension was determined in the CLSA when the interviewers
asked, “Has a doctor ever told you that you have a high blood pressure or hypertension?” The
CLSA considers diagnosis to be at any point one’s life. Options for this include yes, no, do
not know or refusal. Individuals who answered do not know or refused to answer were
excluded (N=207).
3.2.5 Covariates
Various factors related to hypertension and the severity of mood disorder (covariates)
were considered for when examining the relationship between mood disorder and
hypertension. These factors were accounted for in the logistic models in order to ensure
accurate findings. Any participants who answered don’t know or refused to any of the
questions pertaining to the covariates adjusted for were excluded (N=5,761). The covariates
that were adjusted for are listed below.
3.2.5.1 Sociodemographic Characteristics
Sociodemographic factors can be directly or indirectly related to hypertension and
mood disorder. By comparing factors related to demographics and socioeconomic, the
current study is able to assess possible selection bias. These variables were all assessed in the
socio-demographic characteristics component of the CLSA questionnaire.
Sex was defined as either male or female. In all analyses, males served as the
reference group. Age (years) at time of recruitment was measured from 45 to 85 years of age.
Age-related trends were assessed by dividing the total age range into four groups: i) 45-54
years, ii) 55-64 years, iii) 65-74 years and iv) 75+ years. Marital status was determined in the
CLSA when the interviewers asked, “What is your current marital/partner status?”
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Participants were then divided into two groups: i) married or in a relationship (common law),
ii) other (divorced, separated, widowed or single). Immigrant status was determined in the
CLSA when the interviewers asked, “In what country were you born?” Immigration was
determined as anyone who did not answer Canada as their country of birth; those who
indicated Canada as their country of birth were grouped as non-immigrant.
Information on education was collected in the CLSA when the interviewers asked,
“What is the highest degree, certificate, or diploma you have obtained?” Answers were
grouped as i) less than high school ii) high school diploma iii) college or above. Information
on income was determined in the CLSA when the interviewers asked, “What is your best
estimate of the total household income received by all household members, from all sources,
before taxes and deductions, in the past 12 months?” Answers were grouped as i) less than
$10,000, ii) $20,000-$100,000, iii) $100,000+.
3.2.5.2 Lifestyle
Lifestyle is one of the most important risk factors for hypertension and may be a
result of mood disorder. The following lifestyle variables were assessed in order to account
for their potential impact on hypertension in order to ensure accurate findings. Information
on smoking habits was collected in the CLSA when the interviewers asked, “Have you
smoked at least 100 cigarettes in your life? (about 4 - 5 packs)”, “Have you ever smoked a
whole cigarette?” and “How often have you smoked in the last 12 months?” Participants
were then organized into three groups: i) Non-smokers if they answered no to smoking a
whole cigarette, ii) ex-smokers if they answered yes to smoking at least 100 cigarettes in
their life while also answering never to smoking in the past 12 months and iii) current smoker
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if they answered yes to smoking at least 100 cigarettes in their life while also smoking some
amount in the past 12 months.
Information on alcohol use was collected in the CLSA when the interviewers asked,
“About how often during the past 12 months did you drink alcohol?” Participants were then
grouped as i) non-drinkers if they have not drunk alcohol in the last 12 months, ii) occasional
drinkers if they answered once a month or less, iii) regular drinker if they answered 2-3 times
per month or above.
Physical activity was measured in the CLSA using the Physical Activity Scale for the
Elderly (PASE) questionnaire. Participants were asked about their activity time (leisure,
household and work related) in the past week. PASE reflects several domains of physical
activity including intensity and duration as well as whether it be competitive or recreational
activities. PASE has been validated as a measure of physical activity in both older and
middle-aged adults. PASE scores range from 0 to 793, with higher scores indicating greater
amounts of physical activity.
Social Support was measured in the CLSA using the Medical Outcome Study Social
Support Scale (MOS-SSS). Participants were asked about their perceived social support in a
multitude of areas. MOS-SSS has been validated as a measure of social support in both older
and middle-aged adults. MOS-SSS scores range from zero to 100, with higher scores
indicating greater perceived social support.
3.2.5.3 Comorbidities Related to Hypertension
As previously discussed, hypertension may be the result of a pre-existing disease,
which would be considered as secondary hypertension. The following diseases available in
the CLSA were accounted for in the study as they relate to an increased risk of hypertension:
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kidney disease, hypothyroidism and hyperthyroidism. Participants were grouped into three
groups: i) zero comorbidities if they answered no to all relevant conditions, ii) one if they
answered yes to either condition, iii) two if they answered yes to both conditions.
3.3 Statistical Analyses
All statistical analyses in this study were carried out using SAS 9.4 English.
Statistical significance was defined in this study as p-value≤ 0.05 (α=0.05). As the CLSA
utilized stratified random sampling methods, weighted analyses were done to ensure that
population estimates were unbiased. Estimating means and proportions for descriptive
statistics were done using trimmed inflation weights (CLSA, 2018). When examining the
relationship between variables, analytical weights were utilized (CLSA, 2018).
Standard cleaning and preparation methods were utilized prior to the analysis. The
CLSA was initially composed of 51,338 participants, after cleaning for missing information
on all variables included in the analyses (key variables and covariates adjusted for), the final
sample size for the current study was 44,920 (87.5% of the total sample)
3.3.1 Analytic Strategy for Question 1
“What is the prevalence of mood disorder, hypertension and both in each religious

affiliation and attendance group among Canadian older adults in the CLSA?”
The lifetime prevalence of mood disorder, hypertension and both in the CLSA were
estimated for each religious affiliation separately as well as together. Differences in
prevalence between each religious affiliation group were tested using Chi-square test of
independence analysis. The same was done for each religious attendance group (both among
religiously affiliated and non-religiously affiliated individuals).
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3.3.2 Analytic Strategy for Research Question 2
“What are the participant characteristics for each religious affiliation and attendance

group among Canadian older adults in the CLSA?
A descriptive statistics table was generated for our sample and was separated by each
religious affiliation. For continuous variables, mean and standard deviations were reported.
One-way Analysis of Variance (ANOVA) tests were performed to test for significant
differences in the continuous variables across the three religious affiliation groups. For
categorical variables, frequencies and proportions were reported. Chi Square tests were
performed to test for significant differences in the categorical variables across the three
religious affiliation groups. Afterwards, the same process was implemented for religious
attendance (both among religiously affiliated and non-religiously affiliated individuals).
3.3.3 Analytic Strategy for Research Question 3
“What is the association between mood disorder and hypertension among Canadian
older adults in the CLSA?”
Logistic regression model was used to assess the relationship between mood disorder
and hypertension. In the modelling, the independent variable model was presence of mood
disorder (yes vs. no, reference) and the dependent variable was the presence of hypertension
(yes vs. no). Odds ratio (OR) and 95% confidence interval (CI) were generated to evaluate
the association between mood disorder and hypertension. Model one was unadjusted, model
two added basic demographic variables (sex and age), model three added sociodemographic
variables (immigrant status, education, income and marital status), model four added lifestyle
variables (alcohol, smoking, physical activity and social support) and; model five added
comorbidities related to hypertension.
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3.3.4 Analytic Strategy for Research Question 4
“What impact does religious affiliation have on the association between mood disorder
and hypertension?”
Logistic regression analysis was conducted by adding religious affiliation into the
model. The reference group was those who were not religiously affiliated. Analysis was like
that of research question 3, except with the addition of religious affiliation being accounted
for along with mood disorder.
3.3.5 Analytic Strategy for Research Question 5
“What impact does frequency of attendance to various religious activities in combination
with religious affiliation have on the association between mood disorder and
hypertension?”
Logistic regression analysis was conducted by combining religious affiliation and
attendance together with six groups in total; two non-religious groups (no attendance and
some attendance) and four religious groups (none, yearly, monthly, weekly/daily) and adding
this into the model. The reference group was those who identified as not being religiously
affiliated as well as having no attendance to any religious related events in the past 12
months. Analysis was like that of research question 3, except with the addition of religious
affiliation and attendance being accounted for along with mood disorder.
After conducting analyses on the general sample, logistic regression was conducted
by analyzing the effects of religious attendance stratified by religious affiliation. Attendance
was grouped in same manner as before; based off religious affiliation. Among religiously
affiliated individuals, the reference group was those who did not have any attendance in the
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past 12 months. Among non-religiously individuals, the reference group was those who did
not have any attendance in the past 12 months.
3.3.6 Analytic Strategy for Research Question 6
“Were there age-related trends in the associations observed in research questions three, four
and five?”
The lifetime prevalence of mood disorder, hypertension and both simultaneously
were calculated for each age group. Descriptive statistics were also generated for each age
group. Models produced in research question three, four and five were stratified by the four
age groups to assess age-related trends in these models.
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CHAPTER 4: RESULTS
4.1 Demographics of CLSA Study Sample
A total 44,920 participants were included in this study. These participants represent
approximately 11.6 million Canadians aged 45 years and above. The specific demographics of
the study sample are shown in table 1. In this study sample 49.9% were male while 51.1% were
female and the mean age was approximately 62.4±10.3 years. The percentage of participants in
each of the four age groups were: 27.7% aged 45 to 54 years, 32.9% aged 55 to 64 years, 22.8%
aged 65 to 74 years, and 16.6% aged 75 years and older. Those who identified as being
religiously affiliated comprised 78.6% of the study sample. When separated by religious
affiliation it can be seen that among those who identified as being religiously affiliated: 36.1%
have never attended any religious related events in the past 12 months, 21.5% attended once a
year, 12.2% attended once a month and 30.2% attended at least once a week. Among those who
reported being not religiously affiliated: 85.3% had never attended any religious related event in
the past 12 months and 14.7% had some attendance in the last 12 months (yearly, monthly,
weekly or daily attendance).
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Table 1. Demographics among CLSA participants aged 45-85 years
Combined
(N=44,920)
62.4 [10.3]

Age (yrs, mean [SD])
Age group n (%)
45-54
55-64
65-74
75+

12,432 (27.7)
14,757 (32.9)
10,299 (22.8)
7,432 (16.6)

Immigrant n (%)
Sex n (%)
Male
Female
Married or with partner
n (%)
Highest level of education attained n (%)
Elementary
High school
Post- secondary
Household income n (%)
<$20,000
$20,000-$100,000
>$100,000
Alcohol use n (%)
Non-drinker
Occasional drinker
Regular drinker
Smoking status n (%)
Non-smoker
Ex-smoker
Current smoker
PASE score (mean [SD])
MOS-SSS score (mean [SD])
Comorbidities (%)
Zero
One
Two

6,939 (15.5)
22,415 (49.9)
22,505 (51.1)
31,907 (70.8)

5,500 (12.5)
7,825 (17.3)
31,595 (70.2)
2,516 (5.8)
35,597 (60.5)
6,807 (33.7)
6,341 (14.3)
9,132 (20.3)
29,427 (65.5)
13,735 (30.6)
26,969 (60.1)
4,192 (9.3)
106.5 [56.4]
77.9 [11.8]
37,849 (84.3)
6,441 (14.6)
630 (1.4)

Abbreviations: CLSA, Canadian Longitudinal Study on Aging, MOS-SSS, Medical Outcome Study Social
Support Scale, PASE, 4APhysical Activity Scale for the Elderly, SD, Standard Deviation.

Frequencies reported are based on un-weighted results, percentages are based on weighted
results, p-values are based on weighted chi-square (categorical) and ANOVA (continuous) test
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4.2 Prevalence
Figure 1 illustrates the lifetime prevalence of mood disorder, hypertension and both
simultaneously and compares them between religiously and non-religiously affiliated
individuals. Overall, 15.4% of participants self-reported being diagnosed with mood disorder at
some point in their life, 32.8% of participants self-reported being diagnosed with hypertension at
some point in their life, and 5.5% of participants reported both. When separated by religious
affiliation, the lifetime prevalence of self-reported hypertension was higher in those religiously
affiliated compared to those not religiously affiliated (34.1% vs. 27.8%). The lifetime prevalence
of self-reported mood disorder was higher in those who identified as not religiously affiliated
compared to those who were (17.8% vs. 14.7%). The lifetime prevalence of both self-reported
mood disorder and hypertension together was about the same but was slightly higher in those
who identified as not religiously affiliated compared to those who were (5.6% vs. 5.4%). When
adjusted for age and sex (Appendix B; Figure B5, B6, B7), the prevalence for all three conditions
increased for both religious and non-religious individuals but the trends observed in the
unadjusted models remained the same.
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Figure 1. Prevalence of mood disorder, hypertension and both Simultaneously by religious
affiliation among CLSA participants aged 45-85 years.
Abbreviations: CLSA: Canadian Longitudinal Study on Aging. Percentages reported are based
on weighted results.

Figure 2 illustrates the lifetime prevalence of mood disorder, hypertension and both
simultaneously among each religious attendance group of individuals who identified as being
religiously affiliated. The lifetime prevalence of self-reported hypertension was 34.6% in those
who never attended, 30.9% in those who attended once a year, 34.0% in those who attended once
a month and 35.6% at least once a week in the past 12 months. The lifetime prevalence of selfreported mood disorder was 16.7% in those who never attended, 14.5% in those who attended
once a year, 14.6% in those who attended once a month and 11.8% in those who attended at least
once a week in the past 12 months. Finally, the lifetime prevalence of both self-reported mood
disorder and hypertension together was 6.4% in those who never attended, 4.6% in those who
attended once a year, 4.9% in those who attended once a month and 4.6% in those who attended
at least once a week in the past 12 months.
When adjusted for age and sex (Appendix B; Figure B11, B12, B13), among religious
participants, the lifetime prevalence of hypertension was 35.1% in those who never attended,
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36.8% in those who yearly attended, 36.1% in those who monthly attended, 34.3% in those who
weekly attended and 30.2% in those who daily attended. The lifetime prevalence of self-reported
mood disorder was 18.4% in those who never attended, 18.2% in those who yearly attended,
17.7% in those who monthly attended, 17.1% in those who weekly attended and 18.2% in those
who daily attended. The lifetime prevalence of both self-reported hypertension and mood
disorder together was 6.8% in those who never attended, 7.2% in those who yearly attended,
6.6% in those who monthly attended, 6.3% in those who weekly attended and 5.5% in those who
daily attended.
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Figure 2. Prevalence of mood disorder, hypertension and both simultaneously by religious
attendance in the past 12 months among religiously affiliated CLSA participants aged 45-85
years.
Abbreviations: CLSA: Canadian Longitudinal Study on Aging. Percentages reported are based
on weighted results.
Figure 3 reports the lifetime prevalence of mood disorder, hypertension and both
simultaneously among religious attendance groups of individuals who were not religiously
affiliated. The lifetime prevalence of self-reported hypertension was 28.1% who never attended
and 25.5% in those who attended in the last 12 months. The lifetime prevalence of self-reported
mood disorder was 18.4% in those who never attended and 18.6% in those who attended in the
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last 12 months. Finally, the lifetime prevalence of self-reported both mood disorder and
hypertension together was 5.8% in those who never attended, 4.6% in those who attended in the
last 12 months.
When adjusted for age and sex (Appendix B; Figure B14, B15), among non-religious
participants the trends remained the same as the unadjusted models for hypertension and mood
disorder, but when looking at the presence of both simultaneously, the lifetime prevalence was
now slightly higher in those with some attendance in the past 12 months (7.2% vs. 6.8%).
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Figure 3. Prevalence of mood disorder, hypertension and both simultaneously by religious
attendance in the past 12 months among non-religiously affiliated CLSA participants aged 45-85
years.
Abbreviations: CLSA: Canadian Longitudinal Study on Aging. Percentages reported are based
on weighted results.
Figure 4 demonstrates the lifetime prevalence of self-reported hypertension by affiliation
and mood disorder status. Those who identified having a mood disorder and identified being
religiously affiliated had the highest prevalence of hypertension (39.8%) followed by those who
identified having a mood disorder and did not identify as being religiously affiliated (37.5%),
those who identified with no mood disorder and identified as religiously affiliated (37.3%) and
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finally those who identified having no mood disorder and did not identify as being religiously
affiliated (31.6%). When adjusted for age and sex (Appendix B; Figure B17), the trend observed
remained the same.
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Figure 4. Prevalence of hypertension by religious affiliation and mood disorder status among
CLSA participants aged 45-85 years.
Abbreviations: CLSA: Canadian Longitudinal Study on Aging, MD, Mood Disorder, NR, NonReligious. Percentages reported are based on weighted results.

4.3 Characteristics by Religious Affiliation
The characteristics of participants by religious affiliations are shown in table 2.
Compared to non-religiously affiliated participants, religiously affiliated participants were older
(62.9 vs. 60.6 years), less likely to complete post-secondary education (68.7% vs. 76.2%), less
likely to make an annual household income of more than $100,000 (31.6% vs. 41.9%), less likely
to be an immigrant (13.8% vs. 19.7%) and less likely to be a regular drinker (63.4% vs. 73.4%).
Surprisingly there were no significant differences in perceived social support between both
religious affiliations.
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Table 2. Demographics by religious affiliation among CLSA participants aged 45-85 years

Age (yrs, mean [SD])
Age group n (%)
45-54
55-64
65-74
75+
Immigrant n (%)
Sex n (%)
Male
Female
Married or with partner
n (%)
Highest level of education
attained n (%)
Elementary
High school
Post-secondary
Household income n (%)
<$20,000
$20,000-$100,000
>$100,000
Alcohol use n (%)
Non-drinker
Occasional drinker
Regular drinker
Smoking status n (%)
Non-smoker
Ex-smoker
Current smoker
PASE score (mean [SD])
MOS-SSS score (mean [SD])
Comorbidities (%)
Zero
One
Two

Religious
(N=35,326)
62.9 [10.3]

Non-Religious
(N=9,594)
60.6 [9.7]

9,270 (26.4)
11,426 (32.3)
8,270 (23.3)
6,357 (17.9)

3,158 (32.8)
3,331 (34.9)
2,029 (20.7)
1,075 (11.5)

5,013 (13.8)

1,926 (19.7)

16,849 (47.7)
18,477 (52.3)
25,001 (70.8)

5,566 (57.9)
4,028 (42.1)
6,906 (71.9)

p-value
<0.0001
<0.0001

<0.0001
<0.0001

<0.0001
<0.0001

4,708 (13.3)
6,334 (17.9)
24,284 (68.7)

792 (8.3)
1,491 (15.5)
7,311 (76.2)
<0.0001

2,078 (5.9)
28,386 (62.5)
4,862 (31.6)

438 (4.6)
7,211 (53.5)
1,945 (41.9)
<0.0001

5,322 (15.1)
7,603 (21.5)
22,381 (63.4)

1,019 (10.6)
1,529 (15.9)
7,046 (73.4)

10,947 (31.0)
21,097 (59.8)
3,262 (9.2)
105.3 [56.3]
77.9 [11.7]

2,788 (29.1)
5,872 (61.2)
930 (9.7)
110.9 [56.5]
77.6 [12.5]

29,528 (83.6)
5,285 (14.9)
513 (1.5)

8,321 (86.7)
1,156 (12.1)
117 (1.2)

<0.0001

0.4660
0.0004
<0.0001

Abbreviations: CLSA, Canadian Longitudinal Study on Aging, MOS-SSS, Medical Outcome Study Social
Support Scale, PASE, Physical Activity Scale for the Elderly, SD, Standard Deviation.

Frequencies reported are based on un-weighted results, percentages are based on weighted
results, p-values are based on weighted chi-square (categorical) and ANOVA (continuous) test
results.
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4.3.1 Characteristics by Religious Affiliation and Mood Disorder Status
Table 3 shows characteristics of the sample separated by mood disorder status and
religious affiliation. Regardless of religious affiliation, those who reported having a mood
disorder were younger (60.8 vs. 63.3 years among religious individuals, and 59.3 vs. 60.8 years
among non-religious individuals). Overall, those who reported not having a mood disorder had a
higher proportion of immigrants compared to those without a mood disorder. The difference in
these proportions was larger among non-religious individuals (21.1% vs. 15.8%) than among
religious individuals (14.5% vs. 13.0%).
Regardless of religious affiliation, compared to those who reported having a mood
disorder, those who did not were more likely to be male (50.5% vs. 34.9% among religious
individuals, and 60.3% vs. 46.7% among non-religious individuals), more likely to be married or
in a relationship (72.7% vs. 59.4% among religious individuals, and 74.9% vs. 61.2% among
non-religious individuals), more likely to have a household income greater than $100,000
(32.4% vs. 25.2% among religious individuals, and 43.8% vs. 32.2% among non-religious
individuals), more likely to be a regular drinker (64.2% vs. 55.5% among religious individuals,
and 74.3% vs. 64.2% among non-religious individuals), less likely to be a current smoker (8.4%
vs. 13.0% among religious individuals, and 9.7% vs. 13.7% in non-religious individuals) and
were less likely to have at least one comorbidity related to hypertension (15.0% vs. 22.0%
among religious individuals, and 12.8% vs. 18.9% among non-religious individuals).
Those who reported not having a mood disorder also reported greater physical activity
(106.7 vs. 97.6 PASE score among religious individuals, and 113.1 vs. 100.9 PASE score among
non-religious individuals).
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Table 3. Demographics by religious affiliation and mood disorder status among CLSA
participants aged 45-85 years.
Religious
Non-religious

Age (yrs, mean [SD])
Age group n (%)
45-54
55-64
65-74
75+
Immigrant n (%)
Sex n (%)
Male
Female
Married or with Partner
n (%)
Highest level of
education attained n (%)
Elementary
High school
Post-secondary
Household income n
(%)
<$20,000
$20,000-$100,000
>$100,000
Alcohol Use n (%)
Non-drinker
Occasional drinker
Regular drinker
Smoking status n (%)
Non-smoker
Ex-smoker
Current smoker
PASE score (mean
[SD])
MOS-SSS score (mean
[SD])
Comorbidities (%)
Zero

No mood disorder
(N=29,800)

Mood disorder
(N=5,526)

63.3 [10.5]

60.8 [9.2]

60.8 [9.9]

59.3 [8.9]

7,647 (26.3)
9,288 (30.6)
7,072 (23.6)
5,790 (19.5)

1,623 (29.0)
2,138 (38.7)
1,198 (22.0)
567 (10.3)

2,546 (32.7)
2,671 (34.1)
1,687 (21.0)
954 (12.1)

612 (34.5)
660 (39.7)
342 (18.9)
121 (6.9)

4,324 (14.5)

689 (13.0)

1,640 (21.1)

286 (15.8)

14,912 (50.5)
14,888 (49.5)
21,641 (72.7)

1,937 (34.9)
3,589 (63.1)
3,360 (59.4)

4,791 (60.3)
3,067 (39.7)
5,830 (74.9)

775 (46.7)
961 (53.3)
1,076 (61.2)

3,958 (13.5)
5,357 (18.1)
20,485 (68.4)

750 (13.6)
977 (16.9)
3,799 (69.5)

640 (8.3)
1,182 (14.7)
6,036 (77.0)

152 (9.2)
309 (18.0)
1,275 (72.8)

1,465 (5.1)
18,581 (62.5)
9,754 (32.4)

613 (10.7)
3,502 (64.2)
1,411 (25.2)

285 (3.6)
4,115 (52.7)
3,458 (43.8)

153 (8.2)
1,018 (59.6)
565 (32.2)

4,276 (14.7)
6,230 (21.1)
19,280 (64.2)

1,046 (18.6)
1,373 (25.9)
3,101 (55.5)

752 (10.0)
1,185 (15.7)
5,921 (74.3)

267 (15.7)
344 (20.1)
1,125 (64.2)

9,419 (32.0)
17,883 (59.6)
2,482 (8.4)
106.7 [56.3]

1,528 (28.2)
3,214 (58.7)
780 (13.0)
97.6 [55.5]

2,347 (29.4)
4,818 (60.9)
690 (9.7)
113.1 [55.9]

441 (24.9)
1,054 (61.3)
240 (13.7)
100.9 [57.9]

78.6 [11.2]

74.6 [13.2]

78.4 [11.9]

73.9 [13.9]

25,208 (84.9)

4,320 (78.1)

6,914 (88.1)

1,407 (81.1)
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No mood disorder Mood disorder
(N=7,858)
(N=1,736)

One
Two

4,184 (13.8)
408 (1.2)

1,101 (20.3)
105 (1.7)

861 (10.9)
83 (0.9)

295 (17.6)
34 (1.3)

Abbreviations: CLSA, Canadian Longitudinal Study on Aging, MD, Mood Disorder, MOS-SSS, Medical
Outcome Study Social Support Scale, NR, Non- Religious, PASE, Physical Activity Scale for the Elderly,
SD, Standard Deviation.

Frequencies reported are based on un-weighted results, percentages are based on weighted
results.
4.4 Characteristics by Religious Attendance
In order to compare characteristics between different religious attendance groups, a
descriptive statistics table was generated among religiously affiliated and non-religiously
affiliated individuals separately. Among religiously affiliated individuals (table 4), those with no
attendance had a mean age of 61.9 years, 59.9 for yearly, 62.4 for monthly and 66.3 for
weekly/daily. The proportions of those being male were 49.0% for never, 49.2% for yearly,
47.6% for monthly and 45.6% for daily/weekly attendance. The proportions of those married or
in a relationship were 67.8% for never, 72.5% for yearly, 74.0% for monthly and 71.9% for
weekly/daily attendance. The proportion of those who have completed post-secondary education
were 63.9% for never, 73.9% for yearly, 73.0% for monthly and 68.1% for weekly/daily
attendance. The proportions of those who have a household income of more than $100,000 were
30.2% for never, 40.1% for yearly, 34.4% for monthly and 25.2% for weekly/daily attendance.
The proportions of those who are regular drinkers were 65.2% for never, 72.3% for yearly,
63.5% for monthly and 53.3% for weekly/daily attendance. The proportions of those who are
currently smoking were 14.3% for never, 9.8% for yearly, 6.3% for monthly and 3.8% for
daily/weekly attendance. Those with no attendance had a mean PASE score of 102.7, 112.9 for
monthly, 107.3 for monthly and 102.0 for weekly/daily attendance. Those with no attendance
had a mean MOS-SSS score of 76.8, 78.7 for yearly, 78.4 for monthly and 78.6 for weekly/daily
attendance. Finally, the proportion of those with at least one comorbidity related to hypertension
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were 15.3% for never 15.1% for yearly, 14.9% for monthly and 18.5% for weekly/daily
attendance.
Table 4. Demographics by religious attendance in the past 12 months among religiously
affiliated CLSA participants aged 45-85 years
Never
Yearly
Monthly
Weekly/Daily
(N=12,758)
(N=7,599)
(N=4,322)
(N=10,647)
Age (yrs, mean)
61.9 [9.9]
59.9 [9.4]
62.4 [10.3]
66.3 [10.6]
[SD]
Age group
n (%)
45-54
3,487 (27.7)
2,644 (34.9)
1,210(27.9)
1,929 (19.2)
55-64
4,541 (35.2)
2,724 (35.4)
1,387 (31.2)
2,774 (25.9)
65-74
2,889 (22.3)
1,502 (20.2)
985 (23.5)
2,894 (26.9)
75+
1,840 (14.7)
728 (9.6)
739 (17.3)
3,050 (28.0)
Sex n (%)
Male
6,227 (49.0)
3,796 (49.2)
2,042 (47.6)
4,784 (45.6)
Female
6,531 (51.0)
3,803 (50.8)
2,280 (52.4)
5,863 (54.4)
Married or with
8,674 (67.8)
5,581 (72.5)
3,174 (74.0)
7,572 (71.9)
partner
n (%)
Highest level of
education attained
n (%)
Elementary
1,903 (15.4)
751 (9.9)
473 (11.7)
1,581 (14.9)
High school
2,644 (20.7)
1,249 (16.1)
683 (15.3)
1,758 (16.9)
Post-secondary
8,211 (63.9)
5,599 (73.9)
3,166 (73.0)
7,308 (68.1)
Income n (%)
<$20,000
910 (6.8)
294 (4.1)
233 (6.3)
641 (6.1)
$20,0007,958 (63.0)
4,206 (55.8)
2,538 (59.3)
7,381 (68.7)
$100,000
3,890 (30.2)
3,099 (40.1)
1,551 (34.4)
2,625 (25.2)
>$100,000
Immigrant n (%)
1,601 (12.6)
912 (12.4)
649 (15.3)
1,851 (16.9)
Alcohol use n (%)
Non-drinker
1,704 (13.7)
672 (9.4)
568 (13.8)
2,378 (21.7)
Occasional
2,594 (21.1)
1,444 (18.3)
947 (22.7)
2,618 (25.0)
drinker
Regular drinker
8,449 (65.2)
5,479 (72.3)
2,805 (63.5)
5,648 (53.3)
Smoking status
n (%)
Non-smoker
Ex-smoker
Current
smoker

3,242 (25.7)
7,691 (59.9)
1,812 (14.3)

2,088 (28.5)
4.783 (61.7)
727 (9.8)
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1,427 (33.3)
2,591 (60.5)
302 (6.3)

4,190 (39.2)
6,032 (57.0)
421 (3.8)

PASE score (mean
[SD])
MOS-SSS score
(mean [SD])
Comorbidities
n (%)
Zero
One
Two

102.7 [56.7]

112.9 [56.6]

107.3 [57.7]

102.0 [54.3]

76.8 [12.8]

78.7 [10.7]

78.4 [11.0]

78.6 [10.9]

10,722 (84.8)
1,872 (14.2)
164(1.1)

6,491 (84.9)
1,001 (13.7)
107 (1.4)

3,638 (85.2)
619 (13.5)
65 (1.4)

9,303 (81.5)
1,865 (17.0)
183 (1.5)

Abbreviations: CLSA, Canadian Longitudinal Study on Aging, MOS-SSS, Medical Outcome Study Social
Support Scale, PASE, Physical Activity Scale for the Elderly, SD, Standard Deviation.

Frequencies reported are based on un-weighted results, percentages are based on weighted
results.
Among non-religiously affiliated individuals (table 5), the differences in demographics
between those with some attendance and those with no attendance in the past 12 months were
negligible. Surprisingly when comparing attendance groups among non-religious individuals
there were no significant differences in perceived social support.
Table 5. Demographics by religious attendance in the past 12 months among non-religiously
affiliated CLSA participants aged 45-85 years
No Attendance
Some Attendance
(N=8,182)
(N=1,412)
Age (yrs, mean)
60.8 [9.7]
59.4 [9.5]
[SD]
Age group
n (%)
45-54
2,612 (31.1)
546 (44.3)
55-64
2,876 (36.3)
455 (28.8)
65-74
1,748 (21.1)
281 (18.1)
75+
946 (11.6)
129 (8.8)
Sex n (%)
Male
4,726 (57.6)
840 (58.7)
Female
3,456 (42.4)
572 (41.3)
Married or with
5,846 (71.9)
1,060 (74.6)
partner
n (%)
Highest level of
education attained
n (%)
Elementary
721 (8.7)
71 (6.8)
High school
1,303 (15.9)
188 (12.0)
Post-secondary
6,158 (75.4)
1,153 (81.2)
Income n (%)
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<$20,000
$20,000$100,000
>$100,000
Immigrant n (%)
Alcohol use n (%)
Non-drinker
Occasional
drinker
Regular drinker
Smoking status
n (%)
Non-smoker
Ex-smoker
Current smoker
PASE score (mean
[SD])
MOS-SSS score
(mean [SD])
Comorbidities
n (%)
Zero
One
Two

386 (4.4)
4,399 (54.3)
3,397 (41.3)

52 (4.3)
734 (52.2)
626 (43.5)

1,643 (20.4)

283 (18.8)

872 (10.9)
1,310 (16.5)

147 (11.4)
219 (16.8)

6,000 (72.6)

1,046 (71.8)

2,350 (28.1)
5,008 (61.3)
821 (10.7)
110.3 [56.7]

438 (31.5)
864 (59.1)
109 (9.3)
114.3 [55.4]

77.8 [11.6]

77.5 [12.6]

7,114 (86.8)
972 (12.1)
96 (1.1)

1,207 (86.9)
184 (12.4)
21 (0.7)

Abbreviations: CLSA, Canadian Longitudinal Study on Aging, MOS-SSS, Medical Outcome Study Social
Support Scale, PASE, Physical Activity Scale for the Elderly, SD, Standard Deviation.

Frequencies reported are based on un-weighted results, percentages are based on weighted
results.
4.5 Mood Disorder and Hypertension
Table 6a provides the ORs and 95% CIs of reporting hypertension derived from the
logistic regression models. Compared to those who did not report having a mood disorder,
individuals who reported having a mood disorder had a 26% increased odds of self reporting
hypertension (final model OR, [95% CI]: 1.26, [1.15, 1.38]). All covariates accounted for in the
final model were significant predictors of self-reported hypertension except for marital status,
occasional drinking, smoking status and social support.
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Table 6a. Adjusted odds ratio of hypertension from logistic regression results among CLSA
participants aged 45-85 years.
Model 1
Unadjusted
(N=44,920)

Mood disorder
present
Age
Female

Model 2
(N=44,920)

Model 3a
(N=44,920)

Model 3b
(N=44.098)

OR

95% CI

Model 5
(N=44,098)

OR

95% CI

OR

95% CI

OR

95% CI

OR

1.14*

(1.05, 1.24)

1.37*

(1.25, 1.49)

1.31*

(1.20,1.42)

1.30*

(1.19,1.42)

1.28*

(1.17,1.40) 1.26*

(1.15, 1.38)

1.06*

(1.06,1.07)

1.06*

(1.05,1.06)

1.06*

(1.05,1.07)

1.056*

(1.05,1.06) 1.05*

(1.05, 1.06)

0.82*

(0.76,0.87)

0.80*

(0.75,0.86)

0.79*

(0.74, 0.84) 0.75*

(0.70, 0.80)

0.96

(0.88, 1.04)

0.99

(0.91, 1.07) 0.99

(0.91, 1.08)

0.83*

(0.76, 0.92)

0.83*

(0.75,0.92) 0.83*

(0.75, 0.92)

1.20*
0.84*

(1.047,1.34)
(0.78, 0.92)

1.16*
0.86*

(1.04, 1.30) 1.16*
(0.79, 0.93) 0.82*

(1.04, 1.30)
(0.76, 0.89)

1.27*
0.79*

(1.09, 1.47)
(0.73, 0.85)

1.20*
0.82*

(1.03, 1.39) 1.20*
(0.76, 0.89) 0.82*

(1.03, 1.39)
(0.76, 0.89)

0.85*

95% CI

Model 4
(N=44,098)

OR

95% CI

(0.79,0.90)
Married or with
partner
n (%)
Non-immigrant
Education
Elementary
Postsecondary
Income
(ref: $20,000$100,00)
<$20,000
>$100,000
Drinking
status (ref: Nondrinker)
Occasional drin
ker
Regular drinke
r
Smoking status
(ref: Nonsmoker)
Ex-smoker

0.99

(0.89,1.10)

1.02

(0.92, 1.14) 1.03

(0.93, 1.15)

0.75*

(0.68,0.82)

0.82*

(0.75, 0.90) 0.83*

(0.76, 0.92)

1.13*

(1.05,1.21)

1.08*

(1.002,1.16) 1.08

(0.99, 1.16)

1.11

(0.99,1.25)

0.99

(0.88, 1.11) 0.99

(0.88, 1.12)

PASE score

0.998*

(0.99,0.99)

0.997*

(0.99, 0.99) 0.99* (0.998,0.999)

MOS-SSS
score
Comorbid
(ref: Zero)
One
Two

0.997

(0.99,1.00)

0.999

(0.996,1.00) 0.99

Current smoker

1.37*
1.97*

Abbreviations: CI, Confidence Interval, CLSA, Canadian Longitudinal Study on Aging, MOSSSS, Medical Outcome Study Social Support Scale, PASE, Physical Activity Scale for the
Elderly OR, Odds Ratio. OR and 95% CI are based off weighted logistic regression results.
Note: * p-value<0.05, Differences in Weighted vs. Unweighted analysis sample sizes results
from missing values and nonpositive frequencies that were excluded by SAS 9.4 since they do not
contribute to the analysis
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(0.996,1.002)

(1.25, 1.51)
(1.43, 2.72)

4.6 Mood Disorder, Religious Affiliation and Hypertension
Table 6b provides the ORs and 95% CIs of reporting hypertension derived from the
logistic regression models. Each model in table 6b was adjusted in a similar manner as table 6a.
Religious affiliation replaced mood disorder in this modelling. Compared to those who were not
religiously affiliated, individuals who were religiously affiliated had a 13% increased odds of
self reporting hypertension (final model OR, [95% CI]: 1.13, [1.04, 1.23]).
Table 6b. Adjusted odds ratio of hypertension from logistic regression results among CLSA
participants aged 45-85 years.
Model 1
Unadjusted
(N=44,920)

Religious
Age
Female

OR

95% CI

1.34*

(1.24 1.45)

Model 2
(N=44,920)

OR

Model 3a
(N=44,920)

95% CI

OR

95% CI

Model 3b
(N=44.098)

OR 95% CI

Model 4
(N=44,098)

OR

95% CI

Model 5
(N=44,098)

OR

1.21* (1.12, 1.31) 1.16* (1.07,1.26) 1.17* (1.08,1.27) 1.13* (1.04,1.23) 1.13*
1.06* (1.05,1.07) 1.06* (1.05,1.06) 1.06* (1.05,1.07) 1.06* (1.05,1.06) 1.05*
0.85*
0.82* (0.77,0.87) 0.81* (0.76,0.87) 0.79* (0.74, 0.85) 0.76*

95% CI
(1.04,1.23)
(1.05, 1.06)
(0.71, 0.81)

(0.80,0.91)
Married or with partner
n (%)
Non-immigrant
Education
(ref: High school)
Elementary
Post-secondary
Income
(ref: $20,000-$100,00)
<$20,000
>$100,000
Drinking status (ref:
Non-drinker)
Occasional drinker
Regular drinker
Smoking status
(ref: Non-smoker)
Ex-smoker
Current smoker
PASE score
MOS-SSS score
Comorbid
(ref: Zero)
One
Two

0.94 (0.87, 1.02)

0.98

0.98

(0.90, 1.07)

0.84* (0.76, 0.93)

0.84* (0.76,0.92) 0.84*

(0.76, 0.92)

1.19* (1.07,1.33)
0.85* (0.78,0.92)

1.16* (1.04, 1.30) 1.16*
0.86* (0.79, 0.94) 0.82*

(1.03, 1.29)
(0.76, 0.89)

1.31* (1.12,1.51)
0.79* (0.73,0.85)

1.23* (1.05, 1.43) 1.22*
0.82* (0.76, 0.89) 0.82*

(1.05, 1.42)
(0.76, 0.89)

0.98 (0.89,1.10) 1.02 (0.91, 1.13) 1.02
0.75* (0.68,0.82) 0.82* (0.74, 0.90) 0.83*

(0.92, 1.14)
(0.76, 0.92)

1.14*
1.14*
0.99*
0.99

(0.90, 1.07)

(1.06,1.23) 1.09* (1.01,1.17)
(1.02,1.28) 1.01* (1.01, 1.11)
(0.99,0.99) 0.99* (0.99, 0.99)
(0.99,1.00) 0.99 (0.996,1.01)

1.09 (1.00, 1.17)
1.01 (0.90, 1.14)
0.99* (0.998,0.999)
0.99
(0.99,1.00)

1.38*
2.02*

(1.26, 1.52)
(1.46, 2.78)

Abbreviations: CI, Confidence Interval, CLSA, Canadian Longitudinal Study on Aging, MOSSSS, Medical Outcome Study Social Support Scale, PASE, Physical Activity Scale for the
Elderly OR, Odds Ratio. OR and 95% CI are based off weighted logistic regression results.
Note: * p-value<0.05, Differences in Weighted vs. Unweighted sample sizes results from missing
values and nonpositive frequencies that were excluded by SAS 9.4 since they do not contribute to
the analysis
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Table 7 presents the OR and 95% CIs of reporting hypertension derived from the logistic
regression models. Model 7a shows the results when mood disorder and religious affiliation were
simultaneously added into model, and model 7b shows the results when the interaction between
religious affiliation and mood disorder was added.
When religious affiliation and mood disorder were simultaneously added into the model,
the OR (95% CI) of reporting hypertension was 1.27 (1.16, 1.39) for mood disorder and 1.14
(1.05, 1.24) for religious affiliation. These findings were similar to that when they were in the
model separately (table 6a and 6b). The interaction between religious affiliation and mood
disorder was not significant.
Table 7. Adjusted odds ratio of hypertension using mood disorder and religious affiliation
among CLSA participants aged 45-85.
Model 7a
Model 7b
(N=44,098)
(N=44,098)
OR
95% CI
OR
95% CI
Mood disorder present
Religious affiliation
present
Mood disorder X
Religious affiliation

1.27*
1.14*

(1.16, 1.39)
(1.05, 1.24)

1.29*
1.11

1.06, 1.56
0.74, 1.65

1.02

0.82, 1.26

Abbreviations: CI, Confidence Interval, CLSA, Canadian Longitudinal Study on Aging, OR, Odds Ratio.
OR and 95% CI are based off weighted logistic regression results.
Note: * p-value<0.05

4.7 Mood Disorder, Religious Affiliation, Attendance and Hypertension
Table 8 presents the OR and 95% CIs of reporting hypertension derived from the logistic
regression models. The Model shows the results when mood disorder and religious affiliation
along with religious attendance were simultaneously added into model.
When religious affiliation, attendance and mood disorder were simultaneously added into
the model, the OR (95% CI) of reporting hypertension was 1.27 (1.16, 1.39) for mood disorder
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being self-reported. These findings were equal to that when the model only included religious
affiliation and mood disorder (model 7a and 7b).
There were no significant differences in the odds of self reporting hypertension when
comparing non-religiously affiliated individuals who have had some attendance and those who
had no attendance in the past 12 months. When compared to those who are not religiously
affiliated and have not attended any religious related events in the past 12 months, those who
were religiously affiliated with no attendance had a 20% increased odds of self-reported
hypertension (OR, [95% CI]: 1.20, [1.09, 1.33]), those with yearly attendance had a 21%
increased odds of self-reported hypertension (OR, [95% CI]: 1.21, [1.08, 1.36]); and those with
monthly attendance had a 18% increased odds of self-reported hypertension (OR, [95% CI]:
1.18, [1.03, 1.34]).
Table 8. Adjusted odds ratio of hypertension using mood disorder and religious affiliation and attendance
among CLSA participants aged 45-85.
Model 8
OR
95% CI
Combined
N=44,920
Mood disorder
1.27*
(1.16, 1.39)
Non-religious, No attendance
1.00
Non-religious, Some attendance
1.03
(0.82, 1.29)
Religious, No attendance
1.20*
(1.09, 1.33)
Religious, Yearly attendance
1.21*
(1.08, 1.36)
Religious, Monthly attendance
1.18*
(1.03, 1.34)
Religious, Weekly/Daily attendance
1.02
(0.92, 1.13)
Abbreviations: CLSA, Canadian Longitudinal Study on Aging
Note: * p-value<0.05

In order to establish potential ambiguity in the measure of religious attendance, the model
observed in table 8 was separated to report results by religious affiliation. Table 9 presents the
OR and 95% CIs of reporting hypertension derived from the logistic regression models among
religiously affiliated individuals. The Model shows the results when mood disorder and religious
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attendance were simultaneously added into model. Among religiously affiliated individuals,
when attendance and mood disorder were simultaneously added into the model, the OR (95% CI)
of reporting hypertension was 1.26 (1.14, 1.40) for mood disorder being self-reported. These
findings were equal to that when the model only included religious affiliation and mood disorder
(model 7a and 7b). When compared to those who are religiously affiliated and have not attended
any religious related events in the past 12 months, those who were religiously affiliated with
weekly/daily attendance had a 15% decreased odds of self-reported hypertension (OR, [95% CI]:
0.85, [0.77, 0.93]).
Table 9. Adjusted odds ratio of hypertension using mood disorder and religious attendance among
religiously affiliated CLSA participants aged 45-85.
Model 9
OR
95% CI
Combined
N=35,326
Mood disorder
1.26*
(1.14, 1.40)
No attendance
1.00
Yearly attendance
1.01
(0.91, 1.12)
Monthly attendance
0.98
(0.87, 1.11)
Weekly/Daily attendance
0.85*
(0.77, 0.93)
Abbreviations: CLSA, Canadian Longitudinal Study on Aging
Note: * p-value<0.05

Table 10 presents the OR and 95% CIs of reporting hypertension derived from the
logistic regression models among non-religiously affiliated individuals. The model shows the
results when mood disorder and religious attendance were simultaneously added. Among nonreligiously affiliated individuals, when attendance and mood disorder were simultaneously added
into the model, the OR (95% CI) of reporting hypertension was 1.30 (1.07, 1.59) for mood
disorder being self-reported. There were no significant differences in the odds of self reporting
hypertension when comparing non-religiously affiliated individuals who have had some
attendance and those who had no attendance in the past 12 months.
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Table 10. Adjusted odds ratio of hypertension using mood disorder and religious attendance among nonreligiously affiliated CLSA participants aged 45-85.
Model 10
OR
95% CI
Combined
N=9,594
Mood disorder
1.30*
(1.07, 1.59)
No attendance
1.00
Some attendance
1.03
(0.82, 1.30)
Abbreviations: CLSA, Canadian Longitudinal Study on Aging Note: * p-value<0.05

4.8 Age-Related Trends
In order to examine age-related trends, each section previously conducted was stratified
by age into four groups as described in the methodology.
4.8.1 Prevalence
When separated by age group (Figure 5), the lifetime prevalence of self-reported
hypertension was 18.7% in those aged 45 to 54 years, 33.4% in those aged 55 to 64 years, 47.1%
in those aged 65 to 74 years and 55.9% in those aged 75 years and above. The lifetime
prevalence of self-reported mood disorder was 17.3% in those aged 45 to 54 years, 17.6% in
those aged 55 to 64 years, 11.9% in those aged 65 to 74 years and 8.7% in those aged 75 years
and above. The lifetime prevalence of both self-reported mood disorder and hypertension was
3.22% in those aged 45 to 54 years, 5.9% in those aged 55 to 64 years, 5.6% in those aged 65 to
74 years and 4.9% in those aged 75 years and above. When adjusted for sex (Appendix B; Figure
B18, B19, B20), the lifetime prevalence of all conditions did increase but the overall trend
remained the same.
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Figure 5. Prevalence of mood disorder, hypertension and both simultaneously by age group
among CLSA participants aged 45-85 years.
Abbreviations: CLSA: Canadian Longitudinal Study on Aging. Percentages reported are based
on weighted results.
4.8.2 Characteristics by Age Group
Table 11 summarizes demographic characteristics by age group. The proportions of
males were 49.3% for 45-54 years, 48.3% for 55-64 years, 51.7% for 65-74 years and 52.6% for
75 years and older. The proportions of those married or in a relationship were 77.1% for 45-54
years, 73.1% for 55-64 years, 69.1% for 65-74 years and 58.6% for 75 years and older. The
proportions of those who have completed post-secondary education were 78.3% for 45-54 years,
72.7% for 55-64 years, 66.5% for 65-74 years and 56.6% for 75 years and older. The proportions
of those who have a household income of more than $100,000 were 52.8% for 45-54 years,
36.5% for 55-64 years, 19.2% for 65-74 years and 14.5% for 75 years and older. The proportions
of those who are regular drinkers were 67.4% for 45-54 years, 66.0% for 55-64 years, 64.5% for
65-74 years and 58.6% for 75 years and older. The proportions of those who are current smokers
were 12.9% for 45-54 years, 11.2% for 55-64 years, 6.7% for 65-74 years and 4.0% for 75 years
and older. Those aged 45-54 years had a mean PASE score of 111.4, 111.5 for 55-64 years,
107.5 for 65-74 years and 86.9 for 75 years and older. Those aged 45-54 years had a mean MOS74

SSS score of 78.6, 78.0 for 55-64 years, 78.0 for 65-74 years and 76.3 for 75 years and older.
Finally, the proportions of those with at least one comorbidity related to hypertension were
10.0% for 45-54 years, 14.9% for 55-64 years, 18.6% for 65-74 years and 21.9% for 75 years
and older.
Table 11. Demographics by age group among CLSA participants aged 45-85 years

Age (yrs, mean
[SD])
Sex n (%)
Male
Female
Immigrant n (%)
Married or with
partner
n (%)
Highest level of
education
attained n (%)
Elementary
High school
Post-secondary
Household
income n (%)
<$20,000
$20,000$100,000
>$100,000
Alcohol use n
(%)
Non-drinker
Occasional
drinker
Regular drinker
Smoking status n
(%)
Non-smoker
Ex-smoker
Current smoker

45-54
(N=12,428)

55-64
(N=14,757)

65-74
(N=10,299)

75+
(N=7,432)

50.3 [2.7]

59.7 [2.8]

68.9 [2.8]

78.9 [2.9]

6,024 (49.3)
6,404 (50.7)
1,621 (13.1)
9,576 (77.1)

7,215 (48.3)
7,542 (51.7)
1,892 (12.8)
10,879 (73.1)

5,276 (51.7)
5,023 (48.3)
1,983 (19.4)
7,156 (69.1)

3,898 (52.6)
3,534 (47.4)
1,442 (19.5)
4,292 (58.6)

791 (6.6)
1,825 (15.1)
9,812 (78.3)

1,311 (9.1)
2,723 (18.2)
10,723 (72.7)

1,572 (15.9)
1,874 (17.7)
6,853 (66.5)

1,826 (24.5)
1,401 (18.9)
4,205 (56.6)

474 (3.5)
5,256 (43.7)

751 (5.0)
8,532 (58.5)

675 (6.9)
7,670 (73.9)

616 (8.6)
5,755 (76.9)

6,698 (52.8)

5,474 (36.5)

1,954 (19.2)

1,061 (14.5)

1,423 (11.4)
2,558 (21.2)

1,933 (13.7)
2,915 (20.2)

1,520 (15.4)
2,091 (20.1)

1,464 (19.7)
1,568 (21.7)

8,445 (67.4)

9,901 (66.0)

6,686 (64.5)

4,392 (58.6)

4,315 (34.1)
6,523 (53.1)
1,583 (12.9)

4,283 (29.7)
8,839 (59.1)
1,626 (11.2)

2,874 (28.1)
6,728 (65.3)
694 (6.7)

2,262 (31.2)
4.876 (64.8)
289 (4.0)

75

PASE score
(mean [SD])
MOS-SSS score
(mean [SD])
Comorbidities
(%)
Zero
One
Two

111.4 [57.5]

111.5 [55.9]

107.5 [54.9]

86.9 [52.9]

78.6 [11.3]

78.0 [11.9]

78.0 [11.8]

76.3 [12.5]

11,074 (90.0)
1,220 (9.2)
134 (0.8)

1,933 (85.1)
2,915 (13.9)
9,901 (1.0)

1,520 (81.4)
2,091 (17.1)
6,686 (1.5)

1,464 (78.1)
1,568 (19.9)
4,392 (2.0)

Abbreviations: CLSA, Canadian Longitudinal Study on Aging, MD, Mood Disorder, MOS-SSS, Medical
Outcome Study Social Support Scale, NR, Non- Religious, PASE, Physical Activity Scale for the Elderly,
SD, Standard Deviation.

Frequencies reported are based on unweighted results, percentages are based on weighted
results.
4.8.3 Mood Disorder and Hypertension
Table 12a, separated the final model observed in table 6a by age group. In all cases the
relationship remained the same as the combined sample with self-reported mood disorder being
associated with an increased odds of self-reported hypertension, but was only statistically
significant among those aged 45-54 years (OR, [95% CI]: 1.39, [1.19, 1.62]) and 55-64 (OR,
[95% CI]: 1.22, [1.05, 1.42]).
Table 12a. Weighted adjusted odds ratio of hypertension using mood disorder stratified by age
group among CLSA participants aged 45-85.
Final Model

Combined
45-54
55-64
65-74
75+

OR

95% CI

1.26*
1.39*
1.22*
1.12
1.03

(1.14,1.37)
(1.19,1.62)
(1.05,1.42)
(0.90,1.39)
(0.74,1.44)

Abbreviations: CI, Confidence Interval, CLSA, Canadian Longitudinal Study on Aging, OR, Odds Ratio.
OR and 95% CI are based off weighted logistic regression results.
Note: * p-value<0.05

4.8.4 Mood Disorder, Religious Affiliation and Hypertension
Table 12b, separated the final model observed in table 6b by age group. In those aged 4574 years, the relationship remained the same as the combined sample, being religiously affiliated
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was associated with an increased odds of self reporting hypertension. Only in those who were
aged 55-64years (Final Model OR, [95% CI]: 1.20, [1.04, 1.38]) and 65-74 years (Final Model
OR, [95% CI]: 1.22, [1.02, 1.47]) was this association statistically significant.
Table 12b. Weighted adjusted odds ratio of hypertension using religious affiliation stratified by
age group among CLSA participants aged 45-85.
Final Model

Combined
45-54
55-64
65-74
75+

OR

95% CI

1.13*
1.07
1.20*
1.22*
0.90

(1.04,1.23)
(0.93,1.24)
(1.04,1.38)
(1.02,1.47)
(0.68,1.18)

Abbreviations: CI, Confidence Interval, CLSA, Canadian Longitudinal Study on Aging, OR, Odds Ratio.
OR and 95% CI are based off weighted logistic regression results.
Note: * p-value<0.05

Table 13 presents the OR and 95% CIs of reporting hypertension observed in table 7
separated by age group. Model A shows the results when mood disorder and religious affiliation
both were simultaneously added into model, and model B are the results when the interaction
between these two variables was further added. Among participants aged 45-54 years, the ORs
(95% CI) were 1.40 (1.20, 1.63) for mood disorder, and 1.09 (0.94, 1.26) for religious affiliation
in model A. The interaction between mood disorder and hypertension was also not significant.
Among participants aged 55-64 years, the ORs (95% CI) were 1.22 (1.05, 1.41) for mood
disorder, and 1.21 (1.05, 1.39) for religious affiliation in model A. The interaction between mood
disorder and hypertension was also not significant.
Among participants aged 65-74 years, the ORs (95% CI) were 1.09 (0.89, 1.33) for mood
disorder, and 0.98 (0.56, 1.34) for religious affiliation in model A. The interaction between mood
disorder and hypertension was not significant.
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Among participants aged 75 years and older, the ORs (95% CI) were 1.01 (0.73, 1.39) for
mood disorder, and 0.88 (0.67, 1.16) for religious affiliation in model A. The interaction between
mood disorder and hypertension was not significant.
Table 13. Adjusted odds ratio of hypertension using mood disorder and religious affiliation by
age group among CLSA participants aged 45-85.
Affiliation Model A
Affiliation Model B
OR
95% CI
OR
95% CI
45-54
N=12,176
Mood disorder
1.40*
(1.20, 1.63)
1.74*
(1.29, 2.34)
Religious affiliation
1.09
(0.94, 1.26)
0.65
(0.35, 1.20)
Mood disorder
1.34
(0.95, 1.89)
X
Religious affiliation
55-64
N=14,501
Mood disorder
1.22*
(1.05, 1.41)
1.14
(0.82, 1.57)
Religious affiliation
1.21*
(1.05, 1.39)
1.41
(0.73, 2.73)
Mood disorder
0.92
(0.64, 1.31)
X
Religious affiliation
65-74
N=10,122
Mood disorder
1.09
(0.89, 1.33)
0.97
(0.56, 1.59)
Religious affiliation
0.98
(0.56, 1.34)
1.93
(0.68, 5.51)
Mood disorder
0.78
(0.45, 1.36)
X
Religious affiliation
75+
N=7,595
Mood disorder
1.01
(0.73,1.39)
0.85
(0.38, 1.88)
Religious affiliation
0.88
(0.67, 1.16)
1.30
(0.25, 6.88)
Mood disorder
0.81
(0.34, 1.94)
X
Religious affiliation
Abbreviations: CI, Confidence Interval, CLSA, Canadian Longitudinal Study on Aging, OR, Odds Ratio.
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4.8.5 Mood Disorder, Religious Affiliation, Attendance and Hypertension
Table 14 presents the OR and 95% CIs of reporting hypertension observed in table 8 by
age group. The model shows the results when mood disorder and religious affiliation along with
religious attendance both were simultaneously added into model.
Among participants aged 45-54 years, the OR (95% CI) was 1.42 (1.21, 1.65) for mood
disorder. There were no significant differences in the OR between non-religiously affiliated
individuals who have not attended religious services in the past 12 months and non-religious
individuals who have. When compared to those who are not religiously affiliated and have had
no attendance in the past 12 months to any religious related events, religiously affiliated
individuals with monthly attendance had a 44% increased odds of reporting hypertension (OR,
[95% CI]: 1.44, [1.15, 1.81]).
Among participants aged 55-64 years, the OR (95% CI) was 1.22 (1.05, 1.41) for mood
disorder. There were no significant differences in the OR between non-religiously affiliated
individuals who have not attended religious services in the past 12 months and non-religious
individuals who have. When compared to those who are not religiously affiliated and have had
no attendance in the past 12 months to any religious related events, religiously affiliated
individuals with no attendance had a 36% increased odds of reporting hypertension (OR, [95%
CI]: 1.36, [1.15, 1.61]).
Among participants aged 65-74 years, the OR (95% CI) was 1.18 (0.96, 1.46) for mood
disorder. There were no significant differences in the OR between non-religiously affiliated
individuals who have not attended religious services in the past 12 months and non-religious
individuals who have. When compared to those who are not religiously affiliated and have had
no attendance in the past 12 months to any religious related events, religiously affiliated
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individuals with yearly attendance had a 54% increased odds of reporting hypertension (OR,
[95% CI]: 1.54, [1.18, 2.00]).
Among participants aged 75 years and older, the OR (95% CI) was 1.01 (0.73, 1.40) for
mood disorder. There were no significant differences in the OR between non-religiously
affiliated individuals who have not attended religious services in the past 12 months and nonreligious individuals who have. There were also no significant differences in the OR between
religiously affiliated individuals and non-religiously affiliated individuals who have not attended
religious services in the past 12 months.
Table 14. Adjusted odds ratio of hypertension using mood disorder and religious affiliation and
attendance by age group among CLSA participants aged 45-85.
Attendance/Affiliation Model
OR
95% CI
45-54
N=12,428
Mood disorder
1.42*
(1.21, 1.65)
Non-religious, No attendance
1.00
Non-religious, Some attendance
1.10
(0.78, 1.55)
Religious, No attendance
1.07
(0.89, 1.28)
Religious, Yearly attendance
1.16
(0.95, 1.42)
Religious, Monthly attendance
1.44*
(1.15, 1.81)
Religious, Weekly/Daily attendance
0.93
(0.75, 1.14)
55-64
N=14,757
Mood disorder
1.22*
(1.05, 1.41)
Non-religious, No attendance
1.00
Non-religious, Some attendance
0.97
(0.65, 1.46)
Religious, No attendance
1.36*
(1.15, 1.61)
Religious, Yearly attendance
1.20
(0.99, 1.46)
Religious, Monthly attendance
1.17
(0.94, 1.46)
Religious, Weekly/Daily attendance
1.02
(0.85, 1.23)
65-74
N=10,299
Mood disorder
1.18
(0.96, 1.46)
Non-religious, No attendance
1.00
Non-religious, Some attendance
0.85
(0.49, 1.46)
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Religious, No attendance
Religious, Yearly attendance
Religious, Monthly attendance
Religious, Weekly/Daily attendance
75+
N=7,432
Mood disorder
Non-religious, No attendance
Non-religious, Some attendance
Religious, No attendance
Religious, Yearly attendance
Religious, Monthly attendance
Religious, Weekly/Daily attendance

1.23
1.54*
1.11
1.10

(0.98, 1.52)
(1.18, 2.00)
(0.84, 1.48)
(0.89, 1.37)

1.01
1.00
1.39
0.98
0.81
0.80
0.96

(0.73, 1.40)
(0.63, 3.05)
(0.72, 1.36)
(0.53, 1.23)
(0.54, 1.18)
(0.71, 1.30)

Abbreviations: CI, Confidence Interval, CLSA, Canadian Longitudinal Study on Aging, OR, Odds Ratio.
OR and 95% CI are based off weighted logistic regression results.
Note: * p-value<0.05

Table 15 presents the OR and 95% CIs of reporting hypertension observed in table 9 by
age group. The model shows the results when mood disorder and religious attendance among
religiously affiliated participants both were simultaneously added into model.
Among religiously affiliated individuals aged 45 to 54 years, when attendance and mood
disorder were simultaneously added into the model, the OR (95% CI) of reporting hypertension
was 1.38 (1.21, 1.57) for mood disorder being self-reported. When compared to those who are
religiously affiliated and have not attended any religious related events in the past 12 months,
those who were religiously affiliated with weekly/daily attendance had a 20% decreased odds of
self-reported hypertension (OR, [95% CI]: 0.80, [0.69, 0.93]).
Among religiously affiliated individuals aged 55 to 64 years, when attendance and mood
disorder were simultaneously added into the model, the OR (95% CI) of reporting hypertension
was 1.29 (1.17, 1.43) for mood disorder being self-reported. When compared to those who are
religiously affiliated and have not attended any religious related events in the past 12 months,
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those who were religiously affiliated with weekly/daily attendance had a 16% decreased odds of
self-reported hypertension (OR, [95% CI]: 0.84, [0.76, 0.93]).
Among religiously affiliated individuals aged 65 to 74 years, when attendance and mood
disorder were simultaneously added into the model, the OR (95% CI) of reporting hypertension
was 1.18 (0.99, 1.27) for mood disorder being self-reported. When compared to those who are
religiously affiliated and have not attended any religious related events in the past 12 months,
those who were religiously affiliated with weekly/daily attendance had a 13% decreased odds of
self-reported hypertension (OR, [95% CI]: 0.87, [0.78, 0.97]).
Among religiously affiliated individuals aged 75 years and older, when attendance and
mood disorder were simultaneously added into the model, the OR (95% CI) of reporting
hypertension was 1.02 (0.86, 1.23) for mood disorder being self-reported. When compared to
those who are religiously affiliated and have not attended any religious related events in the past
12 months, those who were religiously affiliated with weekly/daily attendance had a 48%
decreased odds of self-reported hypertension (OR, [95% CI]: 0.52, [0.36, 0.75]).
Table 15. Adjusted odds ratio of hypertension using mood disorder and religious attendance by
age group among religiously affiliated CLSA participants aged 45-85.
Attendance Model
OR
95% CI
45-54
N=9,079
Mood disorder
1.38*
(1.21, 1.57)
No attendance
1.00
Yearly attendance
0.98
(0.86, 1.11)
Monthly attendance
0.96
(0.82, 1.14)
Weekly/Daily attendance
0.80*
(0.69, 0.93)
55-64
N=11,242
Mood disorder
1.29*
(1.17, 1.43)
No attendance
1.00
Yearly attendance
0.96
(0.87, 1.06)
Monthly attendance
1.06
(0.92, 1.20)
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Weekly/Daily attendance
65-74
N=8,127
Mood disorder
No attendance
Yearly attendance
Monthly attendance
Weekly/Daily attendance
75+
N=6,238
Mood disorder
No attendance
Yearly attendance
Monthly attendance
Weekly/Daily attendance

0.84*

(0.76, 0.93)

1.18
1.00
1.03
0.93
0.87*

(0.99, 1.27)
(0.91, 1.17)
(0.80, 1.08)
(0.78, 0.97)

1.02
1.00
0.97
0.85
0.52*

(0.86, 1.23)
(0.81, 1.15)
(0.71, 1.01)
(0.36, 0.75)

Abbreviations: CI, Confidence Interval, CLSA, Canadian Longitudinal Study on Aging, OR, Odds Ratio.
OR and 95% CI are based off weighted logistic regression results.
Note: * p-value<0.05

Table 16 presents the OR and 95% Cis of reporting hypertension observed in table 10 by
age group. The model shows the results when mood disorder and religious attendance among
non-religiously affiliated participants both were simultaneously added into model.
Among non-religiously affiliated individuals aged 45 to 54 years, when attendance and
mood disorder were simultaneously added into the model, the OR (95% CI) of reporting
hypertension was 1.55 (1.24, 1.94) for mood disorder being self-reported. There were no
significant differences in the odds of self reporting hypertension when comparing non-religiously
affiliated individuals who have had some attendance and those who had no attendance in the past
12 months.
Among non-religiously affiliated individuals aged 55 to 64 years, when attendance and
mood disorder were simultaneously added into the model, the OR (95% CI) of reporting
hypertension was 1.32 (1.09, 1.60) for mood disorder being self-reported. There were no
significant differences in the odds of self reporting hypertension when comparing non-religiously
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affiliated individuals who have had some attendance and those who had no attendance in the past
12 months.
Among non-religiously affiliated individuals aged 65 to 74 years, when attendance and
mood disorder were simultaneously added into the model, the OR (95% CI) of reporting
hypertension was 1.48 (1.16, 1.90) for mood disorder being self-reported. There were no
significant differences in the odds of self reporting hypertension when comparing non-religiously
affiliated individuals who have had some attendance and those who had no attendance in the past
12 months.
Among non-religiously affiliated individuals aged 75 years and older, when attendance
and mood disorder were simultaneously added into the model, the OR (95% CI) of reporting
hypertension was 1.20 (0.80, 1.81) for mood disorder being self-reported. When compared to
those with no attendance, non-religiously affiliated individuals with some attendance had a 32%
decreased odds of self-reporting hypertension (OR, [95% CI]: 0.68, [0.46, 0.99]).
Table 16. Adjusted odds ratio of hypertension using mood disorder and religious attendance by
age group among non-religiously affiliated CLSA participants aged 45-85.
Attendance Model
OR
95% CI
45-54
N=3,097
Mood disorder
1.55*
(1.24, 1.94)
No attendance
1.00
Some attendance
1.20
(0.95, 1.52)
55-64
N=3,259
Mood disorder
1.32*
(1.09, 1.60)
No attendance
1.00
Some attendance
1.10
(0.88, 1.37)
65-74
N=8,127
Mood disorder
1.48*
(1.16, 1.90)
No attendance
1.00
Some attendance
1.02
(0.78, 1.33)
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75+
N=6,238
Mood disorder
No attendance
Some attendance

1.20
1.00
0.68*

(0.80, 1.81)
(0.46, 0.99)

Abbreviations: CI, Confidence Interval, CLSA, Canadian Longitudinal Study on Aging, OR, Odds Ratio.
OR and 95% CI are based off weighted logistic regression results.
Note: * p-value<0.05
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CHAPTER 5: DISCUSSION
This chapter provides an in-depth description of the results described in chapter 4 and
how it compares to previous literature in their respective areas while also providing potential
areas of future investigations.
5.1 Main Findings
This cross-sectional study examined the association between mood disorder and
hypertension and the impact of religious affiliation and religious participation on this association.
The main findings of this study included: i) individuals who reported being diagnosed with a
mood disorder had an increased odds of reporting hypertension; ii) the presence of religious
affiliation showed an increased odds of reporting hypertension; and iii) the presence of religious
affiliation was associated with an increased odds of reporting hypertension regardless of
attendance; however, the magnitude of this association decreased as attendance increased.
5.2 Mood Disorder and Hypertension
The results of this study demonstrate that the presence of mood disorder was associated
with a 27% greater odds of hypertension. The positive association has also been supported by
longitudinal (Chien et al., 2013), cross-sectional (Fiedorowicz et al., 2010) and narrative review
study designs (Morriss et al., 2005) ranging from a 40% increased odds (Chien et al., 2013) to a
67% increased odds (Fiedorowicz et al., 2010) of hypertension.
A prospective cohort study conducted by Bacon et al. (2013) has found no relationship
between mood disorder and hypertension. The discrepancies of results may be due to the sample
size and demographics utilized. The current study included a much larger sample compared to
the study conducted by Bacon et al. (44,920 vs. 197). The participants recruited in the Bacon et
al. (2013) study were free from hypertension at the time of recruitment, however, they were also
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undergoing nuclear based medicine treatment which is known to help prevent and treat
pulmonary hypertension. Given this, the rate of incident hypertension was quite low (8.4%),
which may explain the wide and statistically insignificant confidence generated in that study
(Bacon et al., 2013).
5.3 Impact of Religion
5.3.1 Religious Affiliation Impact
The results of this study demonstrates that being religiously affiliated was associated with
a 13% greater odds of hypertension. This was also the case when accounting for the presence of
mood disorder. The association between mood disorder and hypertension was unchanged after
accounting for the presence of religious affiliation. To add, the prevalence of hypertension was
higher among individuals religiously affiliated individuals compared to non-religiously affiliated
individuals (34.1% vs. 27.8%).
However, previous cross-sectional studies in this area have suggested that increased
religiosity and the presence of religious affiliation would help to lower the risk for hypertension
(Banerjee et al., 2014; Bell et al., 2012; Koenig et al., 1998; Stewart et al., 2014). These studies
suggest that increased religiosity is associated with a decreased odds of hypertension ranging
from a 18% decreased odds (Bell et al., 2012) to a 40% decreased odds of hypertension (Koenig
et al., 1998). These studies included multiple variables in order to measure religiosity, providing
a more comprehensive understanding of the religious experiences and beliefs being assessed.
Koenig specifically utilized religious practice/activity in both organized and non-organized
settings, intrinsic religiosity (prayer and meditation in a non-organized setting) and self-rated
religiousness in order to measure religiosity. The current study, up until this point only utilized
self-identification of religious affiliation as a measure of religiosity. Responses to this item do
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not specify the quality and experiences of one in their given religion. For this reason, attendance
in the past 12 months was added into our modelling in order to potentially provide a better
understanding of the impact religion has on the relationship between mood disorder and
hypertension.
5.3.2 Religious Attendance Impact
When compared to the reference group (non-religiously affiliated individuals with no
attendance in the past 12 months), among religiously affiliated individuals, all attendance groups
showed an increased odds of developing hypertension when taking into account mood disorder.
The increased odds were not significant among those with weekly/daily attendance. The trend
shown in table 8 suggests that although there was an increased odds of hypertension, for all
attendance groups, as attendance increased among religiously affiliated individuals, the
magnitude of association decreased. The magnitude of association decreased from a 20%
increased odds among those with no attendance, to a 2% increased odds among those with
weekly/daily attendance. The association between mood disorder and hypertension was
unchanged after accounting for religious attendance in the past 12 months.
When observed among religiously affiliated individuals, the trend shown in table 8 still
applied with increased attendance leading to a decreased magnitude of association. However, the
trend specifically observed in the current study (table 10) seemed to hint at a possible protective
effect of increased religious attendance among religiously affiliated individuals as the magnitude
of association changed from a 1% increased odds among those with yearly attendance to a 15%
decreased odds among those with weekly/daily attendance when compared to religiously
affiliated individuals with no attendance.
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Previous cross-sectional (Koenig, 1998; Mueller et al., 2001; Paine et al., 2016;
Pirutinsky et al., 2018) and longitudinal studies (Hsu, 2014; Tepper et al., 2001) in this area have
suggested that increased religious attendance may help with coping with a mood disorder,
preventing complications as a result of the mood disorder, including hypertension, which may be
able to help explain the change in the magnitude of association as attendance increased.
Although there is a lack of literature assessing the impact of religious attendance on the
relationship between mood disorder and hypertension or hypertension alone, it could be that
those who attend infrequently may be attending religious related events during times of stress,
such as during Christmas or funerals, or do not benefit from the social belonging present in
religious communities. Whereas, those who attend weekly are more consistently exposed to their
religious communities and any related support regardless of stress or the time of year (Banerjee
et al., 2016). Furthermore, sustained exposure to religious cultures encourages positive health
behaviors (e.g. reduced smoking, alcohol consumption, better diet and increased physical
activity) and healthy habits for dealing with stress (e.g. meditation, mindfulness), which can
indirectly influence the risk of hypertension (Banerjee et al., 2016).
Unfortunately, given the number of variables we have available to measure religion in the
CLSA, it was not possible to confirm that this was the case. Religious attendance remains
ambiguous as we do not have an understanding of the purpose behind their attendance, only the
frequency of their attendance. More variables are needed to further understand the relationship
between religion mood disorder and hypertension. Perhaps, age-related trends may be beneficial
in building a better understanding of the results of the current study.
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5.4 Age-related Trends
The age-related trends in the prevalence of mood disorder and hypertension are similar to
those observed by Statistics Canada, in which increased age was associated with an increased
prevalence of hypertension and a decreased prevalence of mood disorder (Statistics Canada,
2019). The various associations examined in the current study differed across the four age
groups.
The association between mood disorder and hypertension differed across the four age
groups. Mood disorder was positively association with hypertension in individuals aged 45 to 64
but not in the older age groups (table 10a). Thomas and his colleagues (2016) suggested that the
overall health and the severity of symptoms of those with mental health issues (such as mood
disorder) increased and decreased respectively with increased age (Thomas et al., 2016).
Likewise, the association between religious affiliation and hypertension significantly
differed across the four age groups. Religious affiliation was positively associated with
hypertension among older adults aged 45-74 years and negatively associated among individuals
75 years and older (table 10b). When mood disorder and religious affiliation were
simultaneously added into the model the same trends were observed; however, no significant
interaction was present between mood disorder and religious affiliation in any of the four age
groups (table 11). These findings may be a result of multiple factors, such as the severity of
mood disorder declining with increased age (Lawler-row et al., 2009; Thomas et al, 2016), as
well as the association between religious affiliation and a decrease in odds of hypertension as
reported in the literature (Banerjee et al., 2012; Bell et al., 2012; Koenig et al., 1998; Stewart et
al., 2014).
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Although in most cases there was no statistical significance, increased attendance among
religious individuals decreased the magnitude of association with hypertension compared to
those with no attendance among non-religious individuals. This change in the magnitude was
especially the case in older age groups where, the direction of association eventually changed as
attendance increased in older age groups. This was also the case when analyzing among
religiously and non-religiously affiliated individuals separately with increased attendance in both
groups being associated with a decreased odds of hypertension especially among older age
groups where the decrease was statistically significant. This may be directly or indirectly
influenced by multiple factors discussed before, such as the increased attendance and adherence
to a healthier lifestyle as a result as well as the severity of mental health conditions like mood
disorder declining with increased age (Banerjee et al., 2016; Lawler-row et al., 2009; Thomas et
al., 2016).
5.5 Strengths and Limitations
5.5.1 Strengths of Study
This is the first study to examine the association between mood disorders and
hypertension in a Canadian older adult population. Generalizability was enhanced in the current
study through the use of weighted analyses and a cohort that is large and representative of
Canadian older adults. Weighted analyses in this study allowed for our study’s sample size of
approximately 45,000 persons representing over 11 million Canadian older adults. The results of
the study may be implemented in a variety of older adult populations that have a diverse spread
of religious and non-religious individuals such as the United States and a large portion of
Europe. Results of this study also provided more understanding to the impact that religious
affiliation and attendance have on the association between mood disorders and hypertension. The
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current study also summarized the demographic characteristics of each religious affiliation and
attendance group and stratified the association by age to examine age-related trends, which has
not been conducted in prior studies.
5.5.2 Limitations of Study
Although this study does have its strengths, it should also be noted that there were
limitations and the results should be interpreted with a degree of caution. In this cross-sectional
study, the relationship between religious affiliation, religious attendance, mood disorder and
hypertension was examined in terms of associations and cannot be interpreted in terms of cause
and effect. Future prospective or retrospective studies are needed to properly establish causality.
Mood disorder and hypertension were determined using the self-reported questionnaire,
as were all variables included in the current study. It is acknowledged that recall bias is possible
as it is up to the individual to indicate the diagnosis previously confirmed by a physician. Thus,
self-reported data used could result in an overestimated and/or underestimated prevalence
compared to studies that utilize medical records or diagnostic interviews/assessment to properly
assess the presence of these conditions. The CLSA also lacked a timeline of diagnosis for these
conditions. There is no indication on whether the condition is still present today or when the
condition was diagnosed which may overestimate the true prevalence of these conditions at the
time the CLSA was conducted.
Specifically, regarding mood disorder, much of the literature groups mood disorder with
anxiety disorders together in their classification. The CLSA specifically refers to certain mood
disorders such as depression (including manic depression), bipolar disorder, mania, or dysthymia
and neglects the presence of anxiety related disorders. These discrepancies may explain
contradicting findings in some of the relationships observed. To add, as mood disorder is
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grouped in the CLSA as one variable, there is no way of knowing which mood disorder someone
is diagnosed with and it may be possible that some mood disorders were not accounted for like
cyclothymia which may underestimate the true prevalence of mood disorder in our study sample.
Certain variables known to have an association with mood disorders and hypertension
were not accounted for in the analyses. Variables such as diet, nutrients and medication for mood
disorders are all related to hypertension but were not available in the baseline data of the CLSA.
Failing to adjust for these covariates may introduce measurement bias and may influence the
results of the current study.
Religious beliefs and experiences are diverse, varied, and complex. This study was
limited by the two available variables on the CLSA, which only provide data about religious
affiliation and attendance. Because of this, our interpretive understanding of the relationship
between personal religiosity and mood disorders and hypertension is limited. Indeed, the
potential relationship between religious beliefs, experiences, affiliation and attendance is likely
much more nuanced and multi-faceted than we have been able to account for in this current
study.
Regarding religious attendance, the measurement of said variable is quite ambiguous as it
only indicates frequency of attendance, irrespective of experiences of these visits or what event
is taking place. For example, the experiences of two different people who report monthly
attendance might vary substantially. It is possible that one is going to religious related events
monthly to attend weddings or funerals; whereas the other may be attending for the purposes of
worship, meditation or community. Understanding the purposes and experiences of these
individuals provides further information to attain a more comprehensive understanding of the
results demonstrated.
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5.6 Future Research
While this study is a good first step in understanding the relationship between basic
aspects of religiosity and mood disorders and hypertension, further research is warranted to gain
an understanding of the possible longitudinal effects these relationships may exhibit as well as
building a better understanding of the experiences one has in a religious setting.
Utilizing a prospective cohort design utilizing longitudinal follow up data with the
current baseline data will be critical in establishing causality and provide information on if and
how the age trends observed changed as this study sample ages. This may also help to see if any
of the associations observed are due to an age effect or perhaps a cohort effect.
If the results of the current study are confirmed using a longitudinal study design, the
presence of religious affiliation may be seen as harmful or ineffective in regards to mood
disorder and hypertension. If this were the case, it may be beneficial to seek discussion with
religious stakeholders (leaders and those who participate) in a variety of different religious
communities in order to build an understanding of why this may be the case and to find ways to
improve the overall experiences one has in their given faith. Before taking this route, it may be
more beneficial to examine the relationship in the current study further with a more in depth and
comprehensive measure of religiosity before confirming if this relationship is causal or not.
A mixed methods design, utilizing qualitative research in combination with quantitative
data, may provide a better understanding of the experiences one has with their faith community
and the reasoning for their affiliation and the frequency of attendance. Further analyses with
more robust measures of religiosity would provide a more nuanced understanding of the complex
relationship between religiosity, mood disorder and hypertension.
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5.7 Conclusion
Using baseline data from the CLSA, it appears that an association between mood
disorder and hypertension exists, with mood disorder increasing the odds of hypertension.
Furthermore, this association is present regardless of religious affiliation or attendance. Religious
affiliation appears to be associated with hypertension, with religious affiliation increasing the
odds of hypertension. When further examined by religious attendance, religious affiliation was
still associated with an increased odds of hypertension, but the magnitude of this association
decreased as attendance increased. This decrease in attendance was also observed among just
religiously affiliated individuals and was more apparent. With this finding in mind, given that the
current study was not able to establish causality, additional research utilizing a longitudinal
design of the CLSA’s follow-up data and a more robust measure of religiosity is needed in this
field. Examining this relationship with more extensive measures of religiosity (particularly the
quality and purpose behind religious attendance) may provide more insight of the relationship
between religiosity, mood disorder and hypertension. This study provides insightful information
for the ever-growing body of religious related literature and will be crucial in understanding the
multifaceted nuanced nature of religion, specifically its role with mood disorder and
hypertension.
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APPENDIX A
a. Physical Activity Scale for Elderly Methodology
Activity
Weight
Activity Frequency
Weight*Frequency
Muscle
Strength/Endurance
Strenuous Sport

30

Moderate Sport

23

Light Sport

21

Walking Outside
Home
Work for Pay or
Volunteer
Lawn Work

20

Caring for Person

35

Home Repair

30

Heavy Housework

25

Light Housework

25

Gardening

20

23

21
36

PASE Score:
Days of Activity

Hours per Day of Activity

0-Never

Hours per Day
0

1-Seldom

Less than 1 hour
1-2 Hours
2-4 Hours
More than 4 Hours

0.11
0.32
0.64
1.07

2-Sometimes

Less than 1 hour
1-2 Hours
2-4 Hours
More than 4 Hours

0.25
0.75
1.50
2.50

3-Often

Less than 1 hour
1-2 Hours
2-4 Hours
More than 4 Hours

0.43
1.29
2.57
4.29
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APPENDIX B

Figure B1. Frequency of each religious group among CLSA participants aged 45 to 85 years
Abbreviations: CLSA: Canadian Longitudinal Study on Aging. Frequencies reported are based on
unweighted results.

Figure B2. Weighted prevalence of each religious group among CLSA participants aged 45 to 85 years
Abbreviations: CLSA: Canadian Longitudinal Study on Aging. Percentages reported are based on
weighted results.
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Figure B3. Frequency of each religious group by mood disorder status among CLSA participants aged 45
to 85 years
Abbreviations: CLSA: Canadian Longitudinal Study on Aging. Frequencies reported are based on
unweighted results.

Figure B4. Weighted prevalence of each religious group by mood disorder status among CLSA
participants aged 45 to 85 years
Abbreviations: CLSA: Canadian Longitudinal Study on Aging. Percentages reported are based on
weighted results.
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Figure B5. Age and sex adjusted prevalence of mood disorder by religious affiliation among
CLSA participants aged 45-85 years.
Abbreviations: CLSA: Canadian Longitudinal Study on Aging. Percentages reported are based
on weighted results.

Figure B6. Age and sex adjusted prevalence of hypertension by religious affiliation among CLSA
participants aged 45-85 years.
Abbreviations: CLSA: Canadian Longitudinal Study on Aging. Percentages reported are based
on weighted results.
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Figure B7. Age and sex adjusted prevalence of both mood disorder and hypertension
simultaneously by religious affiliation among CLSA participants aged 45-85 years.
Abbreviations: CLSA: Canadian Longitudinal Study on Aging. Percentages reported are based
on weighted results.

Figure B8. Age and sex adjusted prevalence of mood disorder by religious attendance in the past
12 months among CLSA participants aged 45-85 years.
Abbreviations: CLSA: Canadian Longitudinal Study on Aging. Percentages reported are based
on weighted results.
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Figure B9. Age and sex adjusted prevalence of hypertension by religious attendance in the past
12 months among CLSA participants aged 45-85 years.
Abbreviations: CLSA: Canadian Longitudinal Study on Aging. Percentages reported are based
on weighted results.

Figure B10. Age and sex adjusted prevalence of both mood disorder and hypertension
simultaneously by religious attendance in the past 12 months among CLSA participants aged 4585 years.
Abbreviations: CLSA: Canadian Longitudinal Study on Aging. Percentages reported are based
on weighted results.
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Figure B11. Age and sex adjusted prevalence of mood disorder by religious attendance in the
past 12 months among religious CLSA participants aged 45-85 years.
Abbreviations: CLSA: Canadian Longitudinal Study on Aging. Percentages reported are based
on weighted results.

Figure B12. Age and sex adjusted prevalence of hypertension by religious attendance in the past
12 months among religious CLSA participants aged 45-85 years.
Abbreviations: CLSA: Canadian Longitudinal Study on Aging. Percentages reported are based
on weighted results.
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Figure B13. Age and sex adjusted prevalence of both mood disorder and hypertension
simultaneously by religious attendance in the past 12 months among religious CLSA participants
aged 45-85 years.
Abbreviations: CLSA: Canadian Longitudinal Study on Aging. Percentages reported are based
on weighted results.

Figure B14. Age and sex adjusted prevalence of mood disorder by religious attendance in the
past 12 months among non-religious CLSA participants aged 45-85 years.
Abbreviations: CLSA: Canadian Longitudinal Study on Aging. Percentages reported are based
on weighted results.
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Figure B15. Age and sex adjusted prevalence of hypertension by religious attendance in the past
12 months among non-religious CLSA participants aged 45-85 years.
Abbreviations: CLSA: Canadian Longitudinal Study on Aging. Percentages reported are based
on weighted results.

Figure B16. Age and sex adjusted prevalence of both mood disorder and hypertension
simultaneously by religious attendance in the past 12 months among non-religious CLSA
participants aged 45-85 years.
Abbreviations: CLSA: Canadian Longitudinal Study on Aging. Percentages reported are based
on weighted results.
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Figure B17. Age and sex adjusted prevalence of hypertension by religious affiliation and mood
disorder status among CLSA participants aged 45-85 years.
Abbreviations: CLSA: Canadian Longitudinal Study on Aging, MD, Mood Disorder, NR, NonReligious. Percentages reported are based on weighted results.

Figure B18. Sex adjusted prevalence of mood disorder by age group among CLSA participants
aged 45-85 years.
Abbreviations: CLSA: Canadian Longitudinal Study on Aging. Percentages reported are based
on weighted results.
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APPENDIX C
Table C1 Adjusted odds ratio of hypertension using mood disorder and religious affiliation
among CLSA participants aged 45-85.
Affiliation Model A
Affiliation Model B
(N=44,098)
(N=44,098)
OR
95% CI
OR
95% CI
Mood Disorder
Present
Religious
Affiliation
Present
Mood Disorder
X
Religious
Affiliation

1.27*

(1.16, 1.39)

1.29*

1.06, 1.56

1.14*

(1.05, 1.24)

1.11

0.74, 1.65

1.02

0.82, 1.26

Abbreviations: CI, Confidence Interval, CLSA, Canadian Longitudinal Study on Aging, OR, Odds Ratio.
OR and 95% CI are based off weighted logistic regression results.
Note: * p-value<0.05
Model A and B adjusted for age, sex, ethnicity, marital status, immigrant, education, income, alcohol,
smoking, physical activity, social support and comorbidities.
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Table C2. Weighted adjusted odds ratio predicting hypertension using mood disorder and
religious attendance in the past 12 months among religious CLSA participants aged 45-85.
Attendance Model
Attendance Model
A
B
(N=35,326)
(N=35,326)

OR

95% CI

OR

95% CI

Mood Disorder Present

1.26*

(1.14, 1.39)

1.13

(0.83, 1.4)

Religious Attendance
(Never Reference)
Yearly
Monthly
Weekly/Daily
Mood Disorder

1.00

-

1.00

-

1.01
0.98
0.83*

(0.91, 1.12)
(0.87, 1.11)
(0.75, 0.92)

0.96
0.88
0.71

(0.80, 1.14)
(0.65, 1.21)
(0.44, 1.10)

0.97

(0.89, 1.05)

X
Religious Attendance

Abbreviations: CI, Confidence Interval, CLSA, Canadian Longitudinal Study on Aging, OR, Odds Ratio.
OR and 95% CI are based off weighted logistic regression results.
Note: * p-value<0.05
Model A and B adjusted for age, sex, ethnicity, marital status, immigrant, education, income, alcohol,
smoking, physical activity, social support and comorbidities.
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Table C3. Weighted adjusted odds ratio predicting hypertension using mood disorder and
religious attendance in the past 12 months among non-religious CLSA participants aged 45-85.
Attendance Model
Attendance Model
A
B
(N=9,409)
(N=9,409)
95% CI

OR

95% CI

OR

Mood Disorder Present

1.30*

(1.07, 1.59)

1.14

(0.24, 5.49)

Some Attendance

1.03

(0.82, 1.29)

0.84

(0.54, 1.29)

0.92

(0.81, 1.06)

Mood Disorder
X
Religious Attendance
Abbreviations: CI, Confidence Interval, CLSA, Canadian Longitudinal Study on Aging, OR, Odds Ratio.
OR and 95% CI are based off weighted logistic regression results.
Note: * p-value<0.05
Model A and B adjusted for age, sex, ethnicity, marital status, immigrant, education, income, alcohol,
smoking, physical activity, social support and comorbidities.
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Table C4. Adjusted odds ratio of hypertension using mood disorder and religious affiliation by
age group among CLSA participants aged 45-85.
Affiliation Model A
Affiliation Model B
OR
95% CI
OR
95% CI
45-54
N=12,176
Mood Disorder
1.40*
(1.20, 1.63)
1.74*
(1.29, 2.34)
Religious Affiliation
1.09
(0.94, 1.26)
0.65
(0.35, 1.20)
Mood Disorder
1.34
(0.95, 1.89)
X
Religious Affiliation
55-64
N=14,501
Mood Disorder
1.22*
(1.05, 1.41)
1.14
(0.82, 1.57)
Religious Affiliation
1.21*
(1.05, 1.39)
1.41
(0.73, 2.73)
Mood Disorder
0.92
(0.64, 1.31)
X
Religious Affiliation
65-74
N=10,122
Mood Disorder
1.09
(0.89, 1.33)
0.97
(0.56, 1.59)
Religious Affiliation
0.98
(0.56, 1.34)
1.93
(0.68, 5.51)
Mood Disorder
0.78
(0.45, 1.36)
X
Religious Affiliation
75+
N=7,595
Mood Disorder
1.01
(0.73,1.39)
0.85
(0.38, 1.88)
Religious Affiliation
0.88
(0.67, 1.16)
1.30
(0.25, 6.88)
Mood Disorder
0.81
(0.34, 1.94)
X
Religious Affiliation
Abbreviations: CI, Confidence Interval, CLSA, Canadian Longitudinal Study on Aging, OR, Odds Ratio.
OR and 95% CI are based off weighted logistic regression results.
Note: * p-value<0.05
Model A and B adjusted for age, sex, ethnicity, marital status, immigrant, education, income, alcohol,
smoking, physical activity, social support and comorbidities.
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Table C5. Weighted adjusted odds ratio predicting hypertension using mood disorder and
religious attendance in the past 12 months by age group among religious CLSA participants
aged 45-85.
Attendance Model
Attendance Model
A
B
OR
95% CI
OR
95% CI
45-54
N=9,079
Mood Disorder
1.32*
(1.10, 1.58)
1.32
(0.72, 2.42)
Religious Attendance
1.00
1.00
(Never Reference)
Yearly
1.08
(0.91, 1.29)
1.09
(0.79, 1.49)
Monthly
1.32*
(1.08, 1.63)
1.33
(0.75, 2.31)
Daily/Weekly
0.85
(0.70, 1.01)
0.84
(0.34, 1.94)
Mood Disorder
1.00
(0.91, 1.16)
X
Religious Attendance
55-64
N=11,242
Mood Disorder
1.24*
(1.05, 1.46)
1.01
(0.59, 1.69)
Religious Attendance
1.00
1.00
(Never Reference)
Yearly
0.88
(0.74, 1.05)
0.79
(0.59, 1.07)
Monthly
0.86
(0.70, 1.05)
0.71
(0.42, 1.18)
Daily/Weekly
0.73*
(0.63, 0.86)
0.55
(0.26, 1.12)
Mood Disorder
0.95
(0.83, 1.08)
X
Religious Attendance
65-74
N=8,127
Mood Disorder
1.22
(0.97, 1.55)
0.96
(0.49, 1.86)
Religious Attendance
1.00
1.00
(Never Reference)
Yearly
1.26*
(1.001, 1.59)
1.11
(0.74, 1.65)
Monthly
0.91
(0.71, 1.17)
0.70
(0.35, 1.42)
Daily/Weekly
0.93
(0.77, 1.11)
0.61
(0.23, 1.66)
Mood Disorder
0.93
(0.78, 1.11)
X
Religious Attendance
75+
N=6,238
Mood Disorder
1.03
(0.72, 1.46)
1.31
(0.52, 3.29)
Religious Attendance
1.00
1.00
(Never Reference)
Yearly
0.83
(0.57, 1.20)
0.95
(0.51, 1.78)
Monthly
0.82
(0.58, 1.14)
1.09
(0.38, 3.09)
127

Daily/Weekly
Mood Disorder
X
Religious Attendance

0.98

(0.77, 1.22)

1.51
1.08

(0.30, 6.90)
(0.83, 1.39)

Abbreviations: CI, Confidence Interval, CLSA, Canadian Longitudinal Study on Aging, OR, Odds Ratio.
OR and 95% CI are based off weighted logistic regression results.
Note: * p-value<0.05 Model A and B adjusted for age, sex, ethnicity, marital status, immigrant,
education, income, alcohol, smoking, physical activity, social support and comorbidities.
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APPENDIX D
Table D1. Adjusted odds ratio of hypertension using mood disorder by religious affiliation and
attendance group among CLSA participants aged 45-85.

No Religion No Attendance
(N=8,182)
Combined
45-54
55-64
65-74
75+
No Religion Some
Attendance
(N=1,412)
Combined
45-54
55-64
65-74
75+
Religion No Attendance
(N=12,758)
Combined
45-54
55-64
65-74
75+
Religion Yearly Attendance
(N=7,599)
Combined
45-54
55-64
65-74
75+
Religion Monthly
Attendance
(N=4,322)
Combined
45-54
55-64
65-74
75+
Religion Weekly/Daily
Attendance
(N=10,647)

OR

95% CI

1.34*
1.71*
1.15
1.06
0.75

(1.08, 1.65)
(1.23, 2.39)
(0.81, 1.63)
(0.62, 1.83)
(0.28, 1.98)

1.10
1.30
1.74
0.14
0.68

(0.61, 1.97)
(0.53, 3.24)
(0.55, 5.44)
(0.01, 4.03)
(0.05, 10.27)

1.37*
1.34*
1.38*
1.44
0.89

(1.17, 1.60)
(1.03, 1.75)
(1.07, 1.77)
(0.98, 2.10)
(0.48, 1.69)

1.11
1.19
1.14
1.12
0.38

(0.86, 1.44)
(0.78, 1.82)
(0.75, 1.73)
(0.59, 2.14)
(0.09, 1.49)

1.06
1.11
0.91
1.01
1.06

(0.79, 1.43)
(0.66, 1.89)
(0.54, 1.54)
(0.51, 2.01)
(0.36, 3.18)
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Combined
45-54
55-64
65-74
75+

1.29*
1.61*
1.23
1.15
1.25

(1.06, 1.56)
(1.08, 2.42)
(0.89, 1.70)
(0.78, 1.71)
(0.74, 2.10)

Abbreviations: CI, Confidence Interval, CLSA, Canadian Longitudinal Study on Aging, OR, Odds Ratio.
OR and 95% CI are based off weighted logistic regression results.
Note: * p-value<0.05
Model adjusted for age, sex, ethnicity, marital status, immigrant, education, income, alcohol, smoking,
physical activity, social support and comorbidities.
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Table D2. Adjusted odds ratio of hypertension using mood disorder by religious affiliation
among CLSA participants aged 45-85.
OR
95% CI
Religious
(N=35,326)
Combined
1.26*
(1.14, 1.40)
45-54
1.33*
(1.11, 1.59)
55-64
1.25*
(1.06, 1.48)
65-74
1.06
(0.62, 1.83)
75+
0.75
(0.28, 1.98)
Non-Religious
(N=9,594)
Combined
1.30*
(1.07, 1.59)
45-54
1.64*
(1.21, 2.22)
55-64
1.16
(0.83, 1.61)
65-74
1.23
(0.97, 1.55)
75+
1.04
(0.73, 1.48)
Abbreviations: CI, Confidence Interval, CLSA, Canadian Longitudinal Study on Aging, OR, Odds Ratio.
OR and 95% CI are based off weighted logistic regression results.
Note: * p-value<0.05
Model adjusted for age, sex, ethnicity, marital status, immigrant, education, income, alcohol, smoking,
physical activity, social support and comorbidities.
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