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Abstract 

 

 The dramatic growth of the older adult population corresponds with several challenges 

relating to complex comorbidities of commonly occurring physical health conditions and mental 

disorders. The ‘Strength and Vulnerability Integration (SAVI)’ theoretical model (Charles, 2010) 

posits that aging is associated with enhancements in emotional well-being. Unfortunately these 

emotional enhancements are compromised in the context of a chronic, unrelenting stressor such 

as a physical health condition and vulnerabilities in emotional well-being are associated with 

maladaptive physiological changes. Understanding age-related vulnerabilities within this 

framework, the present research explored the comorbidity of anxiety disorders and physical 

health conditions longitudinally and mental health service use implications of comorbidities in 

adults aged 55 years and older. This research specifically focused on arthritis, gastrointestinal 

disease, and cardiovascular disease. Study 1 examined the bi-directional relationship between 

individual anxiety disorders and the specified physical health conditions, and further examined 

sociodemographic and health predictors of incident comorbidities in a longitudinal population-

based sample of American older adults. Results provided support for a bi-directional relationship 

across a 3 year period. Any anxiety disorder and post-traumatic stress disorder were significant 

independent predictors of incident gastrointestinal disease and arthritis was a significant 

independent predictor of incident generalized anxiety disorder. Being female and poor mental 

health related quality of life at baseline were independent predictors of incident comorbid any 

anxiety disorder and the specified physical health conditions. Study 2 examined the effect of 

comorbid any anxiety disorder and the specified physical health conditions on past-year mental 

health service use in a cross-sectional Canadian population-based sample of older adults. 

Differential relationships emerged across specified physical health conditions on mental health 
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service use with gastrointestinal disease and comorbid any anxiety disorder being associated with 

lower rates of use. Results have important clinical implications for identification and possible 

prevention initiatives. The findings are discussed within the context of SAVI and current 

healthcare practices for older adults.  
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Chapter One: General Introduction 

 

The older adult population is rapidly growing and is projected to continue to dramatically 

increase in the coming years as a result of advancements in medicine and science. Older adults 

can present with complex physical and mental health comorbidities, which have historically not 

been sufficiently researched and therefore are misunderstood. Suffering from one or more 

physical health conditions can significantly impact well-being and has substantial economic, 

psychological and physical costs. The prevalence of one or more physical health conditions 

among older adults is estimated to be as high as 92% and a large majority of older adults suffer 

from multiple physical health problems (Dall et al., 2013; Fried, Ferrucci, Darer, Williamson, & 

Anderson, 2004). Recently there has been an expanding body of literature investigating the 

relationship between physical health conditions and mental disorders. Existing research has 

primarily investigated depressive disorders in conjunction with physical health conditions in the 

general adult population (Evans et al., 2005; Katon, Lin, & Kroenke, 2007; Moussavi et al., 

2007). With respect to anxiety, which is the focus of this thesis, population-based research has 

found a significant association between anxiety disorders and physical health conditions, with the 

combination of the two resulting in worse clinical outcomes (Katon, et al., 2007; Sareen, Cox, 

Clara, & Asmundson, 2005). However, it is unclear whether similar comorbid relationships exist 

in older adults, who are more likely to experience physical health problems and have a high rate 

of anxiety disorders (Beekman et al., 1998; Bryant, Jackson, & Ames, 2008; Reynolds, Pietrzak, 

El-Gabalawy, Mackenzie, & Sareen, 2015) that can persist for years (Schuurmans et al., 2005). In 

fact, physical health conditions and poor physical health related quality of life are associated with 

persistence of particular anxiety disorders in late life (Mackenzie, El-Gabalawy, Chou, & Sareen, 

2013). Preliminary cross-sectional research by our group suggests that anxiety disorders in 
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Canadian older adults co-occur with several physical health conditions and this comorbidity 

results in poorer quality of life outcomes, particularly physical health related quality of life (El-

Gabalawy, Mackenzie, Shooshtari, & Sareen, 2011). However, the relationship between anxiety 

disorders and commonly occurring physical health conditions in older adults has not been 

examined longitudinally, is not clearly understood, and has been primarily restricted to clinical 

and small community samples. Older adults’ quality of life and well-being are also greatly 

affected by whether they seek effective professional help for their mental health, but 

unfortunately older adults with mental disorders are disproportionately less likely to seek 

professional mental health services (Bartels, 2003; Karlin & Fuller, 2007; Trollor, Anderson, 

Sachdev, Brodaty, & Andrews, 2007; Wang et al., 2005) and this may be particularly true for 

older adults with anxiety disorders (Scott, Mackenzie, Chipperfield, & Sareen, 2010). It is still 

unknown, however, the effect of co-occurring anxiety disorders and physical health conditions on 

mental health service utilization.  

The primary purpose of this thesis was to critically examine the potentially complex 

relationship between commonly occurring physical health conditions and anxiety disorders in 

older adults using American and Canadian population-based samples. The specific research 

objectives of this thesis were: 

1. To examine specific physical health conditions as predictors of incident individual 

anxiety disorders and individual anxiety disorders as predictors of incident physical 

health conditions. To further examine a number of sociodemographic, physical health, 

and mental health predictors of incident comorbid any anxiety disorder and the 

assessed physical health conditions in a longitudinal nationally representative 

American sample of older adults (Study 1). 
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2. To examine the effect of comorbid any anxiety disorder and physical health conditions 

on mental health service utilization in a nationally representative Canadian sample of 

older adults (Study 2).  

I specifically examined anxiety disorders and comorbid arthritis, cardiovascular disease, 

and gastrointestinal disease. Although these survey data included other physical health 

conditions, these specified conditions were included in both the Canadian and American datasets 

and are highly prevalent in late life. In addition, these conditions have particularly strong 

relationships to psychological health, as detailed below. Therefore the other assessed physical 

health conditions were beyond the scope of this thesis. In both studies, I restricted my analyses to 

adults 55 years of age or older. Not only did this age cutoff increase my sample size and enhance 

statistical power across both samples, but the traditional cutoff age of 65 years is less relevant 

today as adults are retiring well before 65 years old or much later in life. Accordingly, this age 

cutoff is consistent with a large body of recent research focusing on older adults (e.g., 

(Beaulaurier, Seff, & Newman, 2008; Corna, Cairney, & Streiner, 2010; El-Gabalawy, 

Mackenzie, Pietrzak, & Sareen, 2014; Mackenzie, et al., 2013; Mackenzie, Reynolds, Chou, 

Pagura, & Sareen, 2011; Scott, et al., 2010)).  

Older Adults’ Imminent Mental Health Crisis 

 There is a looming mental health crisis for older adults, which is attributable to this 

demographic rapidly growing at an unprecedented rate. In fact, more than 25% of adults are 

expected to be over the age of 65 by the year 2031 (Belanger, 2005) and the older adult 

population is expected to double by the year 2050 (Centers for Disease Control and Prevention, 

2011b). This growing demographic is due to post-war “baby boomers” reaching late adulthood 

and the increasing adult lifespan. Of concern, this growing older adult population corresponds 
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with little understanding of mental health issues in late life as few resources have been devoted to 

geriatric training and mental health care delivery systems for treating older adults (Bartels et al., 

2003; Jeste et al., 1999; Shrestha, Robertson, & Stanley, 2011). This is not only true in the United 

States where less than 5% of Psychologists focus their clinic work on older adults (Bartels & 

Naslund, 2013), but also in Canada where there are no doctoral programs with a formal 

concentration in Geropsychology (Konnert, 2009). As a result of this demographic growth, lack 

of research devoted to older adults’ mental health, and inadequate geriatric training, Bartels and 

Naslund (2013) note that there will be a drastic increase of older adults with mental health issues, 

which will be associated with significant personal and societal costs. These challenges will 

require “dramatic changes in what we do and how we do it”.  

Understanding mental health issues in older adults is imperative given that recent research 

suggests that greater numbers of older adults suffer from mental health problems than previously 

recognized (Reynolds et al., 2015) and mental disorders tend to be under-diagnosed in older 

persons (Wolitzky-Taylor, Castriotta, Lenze, Stanley, & Craske, 2010). Under-diagnosis may be 

partly due to assessment and screening instruments not being validated in older adults (Dennis, 

Boddington, & Funnell, 2007; Fuentes & Cox, 1997; Kogan, Edelstein, & McKee, 2000; Palmer, 

Jeste, & Sheikh, 1997; Therrien & Hunsley, 2012). In regard to anxiety disorders specifically, 

recent research suggests that this is a commonly occurring mental health problem among older 

adults with prevalence rates estimated between 3.2 and 14.2% (Wolitzky-Taylor et al., 2010). 

Late life anxiety has been associated with diminished well-being and disability (Brenes et al., 

2005; de Beurs et al., 1999; Porensky et al., 2009) and, at the extreme, suicide (Bartels et al., 

2002; Juurlink, Herrmann, Szalai, Kopp, & Redelmeier, 2004; Raposo, El-Gabalawy, Erickson, 

Mackenzie, & Sareen, 2014). It is therefore essential to understand mental health issues, 
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especially anxiety disorders that have traditionally received less attention than depressive 

disorders, among the older adult population.  

Comorbidity of Physical Health Conditions and Mental Disorders Among Older Adults 

 Age related changes result in declines in general health and the onset of a number of 

physical health problems (Dall et al., 2013; Fried et al., 2004; Jette, 1996). There is a growing 

body of research examining the unique interplay between mental health problems and physical 

health conditions in older adults. Both empirical evidence and theoretical models provide support 

for the comorbidity of anxiety disorders and physical health problems in late life.  

Empirical Evidence 

 Empirical investigations examining the relationship between mental health problems and 

physical health conditions have been largely restricted to depressive disorders (Chang-Quan et 

al., 2010); however, anxiety disorders in physically unwell older persons are gaining considerable 

interest. In fact, as detailed below, preliminary research suggests that anxiety disorders may be 

more prevalent than depressive disorders in medically ill populations. Recent research by my 

colleagues and I examined the association of any anxiety disorder and a variety of physical health 

conditions among older adults using the nationally representative Canadian Community Health 

Survey (CCHS) 1.2. We found that after adjusting for sociodemographic variables and depressive 

and substance use disorders, the presence of chronically painful conditions (i.e., arthritis, back 

pain, and migraine) and other commonly occurring physical health conditions (i.e., allergies, 

cataracts, gastrointestinal, lung, heart, and endocrine disease) were significantly and positively 

associated with any anxiety disorder (El-Gabalawy et al., 2011). Moreover, the comorbidity of 

any anxiety disorder and allergies, cataracts, arthritis, and lung disease resulted in poorer self-

rated physical and/or mental health after adjusting for sociodemographic variables, other 
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depressive and substance use disorders, and physical health comorbidity. These findings are 

corroborated by clinical research (Goldberg et al., 1990; Todaro, Shen, Raffa, Tilkemeier, & 

Niaura, 2007) and research using smaller community samples (van Balkom et al., 2000). As 

previously indicated, in this thesis I specifically investigated comorbid anxiety disorders and 

arthritis, cardiovascular disease, and gastrointestinal disease.  

Arthritis. Arthritis is one of the most commonly occurring physical health conditions among 

older adults (Gureje, Von Korff, Simon, & Gater, 1998; Reginster, 2002). Nationally 

representative data suggests that approximately 40-50% of older adults report having arthritis or 

rheumatism (El-Gabalawy et al., 2011; Helmick et al., 2008). With the aging population, 

epidemiologists predict that approximately seven million Canadians (20%) will suffer from a 

form of arthritis by the year 2030 with the largest increases in those aged 65 years and older 

(Legace, 2010). The high prevalence rate of arthritis is partially attributable to the fact that there 

are over 100 different forms of the disease. The most common form, occurring in more than 10% 

of Canadian adults, is osteoarthritis, which refers to a degenerative joint disease. Inflammatory 

arthritis, namely rheumatoid arthritis, is the second most common type of arthritis and refers to a 

systemic immune-mediated disease that targets the joints and affects approximately 1% of 

Canadian adults (Legace, 2010). Of note, prior research has found that levels of anxiety appear to 

be similar across different types of arthritis (Hawley & Wolfe, 1988). 

These high prevalence rates are particularly concerning given that arthritis significantly 

impacts quality of life (Gureje et al., 1998; Reginster, 2002) and is the leading cause of chronic 

pain and disability (McNeil, 1999; Centers for Disease Control and Prevention, 2011a). 

Researchers and clinicians alike are also recognizing the significant psychological burden 

associated with arthritis. Psychological distress is common in middle aged and older adults who 
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suffer form arthritis, and psychological distress in arthritis sufferers is associated with several 

negative correlates including being underweight or obese, being inactive, and reporting impaired 

physical and general health (Strine et al., 2004). In terms of mental disorders, the overwhelming 

majority of research on arthritis has been devoted to examining depressive disorders, where a 

strong link has been established (Dickens & Creed, 2001; Dickens, McGowan, Clark-Carter, & 

Creed, 2002; Sheehy, Murphy, & Barry, 2006). A review of the literature by Margaretten and 

colleagues (2011) indicates that prevalence rates of major depressive disorder in adults with 

rheumatoid arthritis ranges from 13 to 42% (Margaretten, Julian, Katz, & Yelin, 2011). However, 

recent research suggests that anxiety disorders are also highly comorbid with arthritis, 

particularly rheumatoid arthritis, and may be more prevalent than depressive disorders among 

arthritis sufferers (Covic et al., 2012; el-Miedany & el-Rasheed, 2002; Ho, Fu, Chua, Cheak, & 

Mak, 2011; McDonough et al., 2014; McWilliams, Cox, & Enns, 2003; Stang et al., 2006; 

Treharne et al., 2005). Despite the large and growing body of research examining depressive and 

anxiety disorders, respectively, among arthritis sufferers, very little attention has been devoted to 

these relationships in older adults who are at significantly greater risk of developing arthritis than 

younger adults. Preliminary population based research examining adults aged 45+ corroborated 

previous findings that anxiety is more prevalent than depression in arthritis sufferers, with an 

estimated prevalence rate of approximately 30%; and anxiety among those with arthritis is 

associated with poor functioning. In addition, these researchers found that despite this high 

comorbidity rate only half of arthritis sufferers with anxiety and/or depression sought help for 

their mental disorder in the past year (Murphy, Sacks, Brady, Hootman, & Chapman, 2012).  

Cardiovascular Disease. Cardiovascular disease is also a commonly occurring condition in 

older adults and increasing age is one of the strongest etiological risk factors (Gershlick, 2009; 
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Lloyd-Jones et al., 2010). The prevalence of self-reported hypertension and heart disease is 

estimated to be approximately 35.2% and 15.6%, respectively, among older Canadian adults (El-

Gabalawy et al., 2011). According to the Centers for Disease Control and Prevention, over 50% 

of older adults suffer from hyperlipidemia and hypertension, which are strong risk factors for 

heart disease (Racine, Troyer, Warren-Findlow, & McAuley, 2011). Of concern, cardiovascular 

disease is the leading cause of mortality in older adults (Gershlick, 2009; Lloyd-Jones et al., 

2010). The American Heart Association outlined critical goals for cardiovascular health in its 

2020 Strategic Impact Goals statement. A recent study evaluated these goals by examining 

maladaptive behaviors (e.g., physical inactivity, poor diet, obesity, and smoking) and health 

factors (e.g., blood pressure, cholesterol levels, and fasting blood glucose) among the American 

population. This study found that increasing age was significantly associated with several poor 

cardiovascular health behaviors and health factors (Shay et al., 2012). This is of concern given 

that maladaptive behaviors that are risk factors for cardiovascular disease are also significantly 

associated with anxiety (Bonnet et al., 2005).  

 As with many other physical health conditions, the large majority of research examining the 

relationship between mental health problems and comorbid cardiovascular disease have focused 

on depressive disorders (Yohannes, Willgoss, Baldwin, & Connolly, 2010). For example, 

depression and depressive symptoms are highly comorbid with cardiovascular disease (Almeida 

et al., 2007; Van der Kooy et al., 2007), and depressive symptoms have been found to increase 

the risk of mortality and poor outcomes among cardiovascular disease sufferers (Barth, 

Schumacher, & Herrmann-Lingen, 2004; Yohannes, et al., 2010). Recent research suggests that 

anxiety may also be highly comorbid with cardiovascular disease (Fan, Strine, Jiles, & Mokdad, 

2008). A meta-analysis by Clarke and Currie (2009) found that anxiety is more common in 
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individuals with heart disease and stroke than in the general population (Clarke & Currie, 2009). 

In fact, 40% of older adult cardiac patients have been found to suffer from comorbid anxiety in a 

clinical setting (Lavie & Milani, 2004). This is corroborated by other clinical research (Goldberg 

et al., 1990; Kubzansky, Koenen, Spiro, Vokonas, & Sparrow, 2007; Todaro et al., 2007) and 

preliminary population-based research (Goodwin, Davidson, & Keyes, 2009; van Balkom et al., 

2000) that has also validated the link between anxiety disorders and cardiovascular disease. 

Although inconclusive, there is evidence to suggest that anxiety plays an important role as a risk 

factor for the onset of cardiovascular disease but plays less of a role in its progression (Suls & 

Bunde, 2005). However, as noted by Yohannes and colleagues (2010), anxiety is likely under 

diagnosed in adults with cardiovascular disease such as chronic heart failure so the relationships 

between anxiety and cardiovascular diseases are likely not fully understood. As with other 

physical health conditions, there is a dearth of research examining the relationship between 

anxiety disorders and cardiovascular disease in older adults. Our preliminary population based 

research found that there is a significant association between any anxiety disorder and heart 

disease after controlling for several possible confounding variables in older adults aged 55 years 

and older (El-Gabalawy et al., 2011). In addition, adults aged 45 years and older with 

cardiovascular disease were more likely than those without to have a lifetime diagnosis of an 

anxiety disorder (16.6% with a cardiovascular disease history versus 10% without) and this 

comorbidity may have several negative implications (Fan et al., 2008). 

Gastrointestinal Disease. Gastrointestinal disease is also highly prevalent in late-life. The 

prevalence of self-reported gastrointestinal disease is 9.2% in a nationally representative sample 

of Canadian older adults (El-Gabalawy et al., 2011). Gastrointestinal disease frequently presents 

with a severe course in older persons (Durazzo, Premoli, Bo, & Pellicano, 2007) and older adults 
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who suffer from gastrointestinal problems make up a significant proportion of specialty and 

general hospital workload. This workload includes a significant proportion of referrals, longer 

stays in surgical wards, and consuming extra time in radiology (Chaplin, Curless, Thomson, & 

Barton, 2000; Purkayastha, Salter, & Holmes, 1988). The gut is physiologically responsive to 

both environmental and emotional stimulation (Bonaz & Bernstein, 2013; Drossman et al., 1999). 

Both mental and physical health related quality of life and functionality are greatly affected in 

gastrointestinal disease sufferers (Iglesias-Rey et al., 2014; Mant et al., 1998; Peery et al., 2012) 

and this is largely explained by psychological factors (Halder et al., 2004). Gastrointestinal 

disease is frequently associated with mental health comorbidity and a large body of research has 

specifically examined associations between mental health problems and inflammatory bowel 

disease and irritable bowel syndrome (Fond et al., 2014; Olden & Drossman, 2000; Sajadinejad, 

Asgari, Molavi, Kalantari, & Adibi, 2012; Walker, Graff, Dutz, & Bernstein, 2011). For example, 

it is estimated that 50 to 60% of those with irritable bowel syndrome suffer from a comorbid 

mental disorder (Mayer, Craske, & Naliboff, 2001).  

Anxiety is highly prevalent in gastrointestinal disease and the prevalence of anxiety increases 

with greater numbers of gastrointestinal symptoms in adults (Folks & Kinney, 1992; Graff, 

Walker, & Bernstein, 2009; Lydiard et al., 1994; Norton, Norton, Asmundson, Thompson, & 

Larsen, 1999; Walker, Katon, Jemelka, & Roy-Bryne, 1992; Wu, 2011) and older adults 

(Wetherell et al., 2010). Functional gastrointestinal symptoms are highly prevalent in adults with 

a history of panic disorder and panic attacks in comparison to other mental disorders (Lydiard et 

al., 1994). Moreover, in comparison to other commonly occurring physical health conditions, 

anxiety disorders are more prevalent in bowel disorders and stomach or intestinal ulcers (Gadalla, 

2008). Prior research has also found that anxiety and stress may induce peptic ulcers and 
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clinically worsen their course (Levenstein, 1999). However, the relationship between anxiety 

disorders and gastrointestinal disease in late life is not well understood as it has been largely 

understudied.   

Theoretical Evidence 

 Theoretical evidence, now grounded in empirical evidence, also suggests that these specified 

physical health conditions and anxiety disorders may be highly comorbid, and bi-directional 

temporal associations may exist. The Strength and Vulnerability Integration (SAVI) theoretical 

model (Charles, 2010) suggests that emotional well-being increases with age because of skills 

acquired through an older adult’s life. Older adults are motivated to maintain emotional well-

being as a result of a perception of limited time to live, which is described by the Socioemotional 

Selectivity Theory (Carstensen, 1992; Carstensen, Isaacowitz, & Charles, 1999). In addition, time 

lived provides additional advantages in emotional well being in the context of daily stressors 

because of accrued experience and self-knowledge. The skills that older adults possess first 

include attentional strengths characterized by an enhanced ability to focus attention away and 

disengage from negative stimuli. Second, older adults display appraisal strengths characterized by 

perceiving a past event in more positive (less severe) terms rather than negative terms. Finally, 

older adults use behavioral regulation strategies in order to avoid and/or remove themselves from 

negative situations. These skills are particularly effective in reducing negative affect and 

enhancing positive emotional experiences in the context of minor setbacks or stressors. However, 

enhanced emotional well-being is compromised or attenuated when an older person is faced with 

a chronic unrelenting stressor where these skills can no longer be employed. Although these 

chronic unrelenting stressors can present in many forms such as loss of social belonging or 

neurological dysregulation, of relevance to this thesis, emotional well-being is also compromised 



 ANXIETY AND PHYSICAL HEALTH CONDITIONS IN OLDER ADULTS 23 

in the case of a debilitating chronic illness. When emotional dysregulation occurs and older 

adults’ adaptive skills cannot be employed, physiological arousal will result and persist, which 

may result in adverse physical responses. Taken together, this suggests that the onset of a chronic 

illness such as arthritis may compromise older adults’ emotional regulation strategies, which will 

put them at risk of mental health problems, including anxiety disorders. Subsequently, the onset 

of an anxiety disorder in the context of a chronic illness will result in high levels of chronic 

physiological arousal, which will ultimately negatively impact older adults’ physical conditions 

(e.g., arthritis) and may result in poorer health outcomes. It is particularly difficult for an older 

adult to recover from this sustained physiological arousal because of biological age related 

vulnerabilities, which may put them at risk of multiple or severe presentations of physical health 

conditions. Charles (2010) indicates that concurrent chronic illnesses may be particularly 

damaging to emotional well-being. There is also evidence to support anxiety disorders being a 

risk factor for incident physical conditions. As indicated, SAVI suggests that high levels of stress 

or emotional dysregulation, such as in the case of an anxiety disorder, will result in sustained 

physiological arousal that can significantly impact an older adults’ physical health by 

compromising their physiological functioning such as immune functioning. These deleterious 

effects on physiological health may increase the risk of incident physical health conditions. SAVI 

therefore provides support for both temporal relationships.  

The Present Research 

Two studies comprise this thesis using two nationally representative datasets: the 

longitudinal United States National Epidemiologic Survey on Alcohol and Related Conditions 

(NESARC) conducted in 2001-2002 and 2004-2005 (Study 1) and the cross-sectional Canadian 

Community Health Survey: Mental Health and Well-Being (CCHS 1.2) conducted in 2002 
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(Study 2). The NESARC is one of the only existing nationally representative datasets that 

includes a comprehensive, longitudinal assessment of mental disorders (including anxiety 

disorders) and physical health conditions. The CCHS 1.2 is Canada’s first national survey 

focusing specifically on mental health and well-being that includes detailed health information 

including an assessment of service use. These population-based investigations allowed for a 

critical and thorough examination of the relationship between anxiety disorders and physical 

health conditions and the effect of comorbidity on mental health service utilization in late life.  

Chapter Two describes the NESARC study, which evaluated the longitudinal relationship 

between individual anxiety disorders and arthritis, cardiovascular disease, and gastrointestinal 

disease in older adults. In this study I evaluated bi-directional temporal relationships. 

Specifically, I examined the physical health conditions of interest as predictors of incident 

individual anxiety disorders and individual anxiety disorders as predictors of incident physical 

health conditions. I further examined a number of sociodemographic, physical health, and mental 

health predictors of incident comorbid anxiety disorder and the assessed physical health 

conditions. This component of the thesis has been published in Experimental Gerontology (El-

Gabalawy et al., 2014).  

Chapter Three describes the CCHS 1.2 study that examined the effect of comorbid any 

anxiety disorder and arthritis, cardiovascular disease, and gastrointestinal disease on mental 

healthcare utilization in late life. In this study, I was interested in examining the effect of 

comorbidity in comparison to both the anxiety disorder alone and the physical health conditions 

of interest alone on past-year mental health service use from the specialty mental health care 

sector and general sector. This study expands on Study 1 by understanding one particular 

implication of comorbidity. This component of the thesis is in press in the journal of Aging and 
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Mental Health (El-Gabalawy, Mackenzie, & Sareen, in press). Chapter Four presents a general 

discussion focusing on broader theoretical and translational implications of these studies that 

comprise this thesis.  
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 Abstract  

Background: There has been growing interest in the relation between anxiety disorders and 

physical conditions in the general adult population. However, little is known about the nature of 

this association in older adults. Understanding the complex relationship between these disorders 

can help to inform prevention and treatment strategies unique to this rapidly growing segment of 

the population. 

Methods: A total of 10,409 U.S. adults aged 55+ participated in Wave 1 (2001-2002) and Wave 

2 (2004-2005) of the National Epidemiologic Survey on Alcohol and Related Conditions 

(NESARC). Lifetime and past-year DSM-IV anxiety, mood, and substance use disorders, and 

lifetime personality disorders, were assessed in both waves. Participants self-reported on whether 

they had been diagnosed by a healthcare professional with a broad range of physical health 

conditions; this study focuses on cardiovascular disease, gastrointestinal disease, and arthritis. 

Multivariable logistic regressions adjusted for sociodemographics, comorbid mental disorders, 

and number of physical health conditions assessed: (1) the relation between past-year physical 

conditions at Wave 1 and incident past-year anxiety disorders at Wave 2 and; (2) the relation 

between individual lifetime anxiety disorders at Wave 1 and incident physical conditions at Wave 

2. A second set of adjusted multinomial logistic regressions examined Wave 1 sociodemographic 

and physical and mental health risk factors associated with incident physical condition alone, 

anxiety disorder alone, and comorbid anxiety and physical condition at Wave 2.  

Results: Past-year arthritis at Wave 1 was significantly associated with increased odds of 

incident generalized anxiety disorder at Wave 2. Further, any lifetime anxiety disorder and 

posttraumatic stress disorder at Wave 1 were significantly associated with increased odds of 

incident gastrointestinal disease at Wave 2. Differential sociodemographic and physical and 
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mental health predictors were significantly associated with increased odds of incident comorbid 

anxiety disorder and physical conditions. 

Conclusion: Results of the current study elucidate the longitudinal bi-directional relationships 

between anxiety disorders and physical health conditions in a large, nationally representative 

sample of older adults. These results have important implications for identifying at risk older 

adults, which will not only impact this growing segment of the population directly, but will also 

potentially lessen burden on the healthcare system as a whole.  

 

Keywords: comorbidity; anxiety disorders; physical health conditions; older adults; epidemiology 
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Introduction 

There is a looming mental health crisis for older adults, which is first attributable to this 

demographic rapidly growing at an unprecedented rate and, second, how little is known about 

older adults’ mental health relative to younger adults. Approximately 89 million U.S. adults will 

be over the age of 65 by the year 2050, which is more than double the older adult population as 

of 2010 (Dall et al., 2013). The drastic increase in this demographic is due to the first of the post-

war “baby boomers” turning 60 and the increasing adult lifespan. Mental health issues are not as 

well understood in older adults and fewer resources have been devoted to geriatric training and 

mental health care delivery systems for treating older adults (Holtzer, Zweig, & Siegel, 2012; 

Jeste et al., 1999). In terms of physical health, the prevalence of one or more physical health 

conditions among older adults is estimated to be as high as 92% and over two thirds of adults 

aged 65+ have two or more physical health conditions (Dall et al., 2013; Fried, Ferrucci, Darer, 

Williamson, & Anderson, 2004). Living with one or more chronic physical health conditions 

such as cardiovascular, gastrointestinal and inflammatory diseases can significantly impact older 

individuals’ well-being, and has substantial economic, psychological and physical costs including 

disability and frailty (Fried et al., 2004); suffering from a mental disorder such as an anxiety 

disorder can have long term implications for physical health, which also translate into broader 

consequences on the economic and societal level (Schneiderman, Ironson, & Siegel, 2005). 

Anxious older adults may be particularly vulnerable to developing physical health conditions as a 

result of physiological dysregulation related to immunosenescence, the gradual loss of immune 

function that is typically associated with aging (Gruver, Hudson, & Sempowski, 2007). However, 

the relationship between commonly occurring physical health problems and mental disorders in 

late life is not well understood.  
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Recently, there has been an expanding body of literature investigating the relationship 

between physical health conditions and mental disorders in adulthood. Existing research has 

primarily investigated depressive disorders in conjunction with physical health conditions in 

large population-based, community and clinical samples. With respect to anxiety, population-

based research has found significant associations between anxiety disorders and physical health 

conditions in adulthood, with the synergistic associations resulting in worse clinical outcomes 

(Chou, Huang, Goldstein, & Grant, 2013; Katon, Lin, & Kroenke, 2007; Sareen, Cox, Clara, & 

Asmundson, 2005). However, it is unclear whether a similar comorbid relationship exists in older 

adults, who are more likely to experience health problems, disability, and frailty and have a high 

rate of anxiety disorders (Beekman et al., 1998) that can persist for years (Schuurmans et al., 

2005). Preliminary cross-sectional research suggests that anxiety disorders in older adults co-

occur with several physical health conditions, and this comorbidity can result in poorer perceived 

mental and physical health (El-Gabalawy, Mackenzie, Shooshtari, & Sareen, 2011). However, 

this relationship has not been examined longitudinally, is not clearly understood in older adults, 

and has been primarily restricted to clinical and small community samples.  

Evidence suggests that the relationship between anxiety disorders and physical health 

conditions in older persons may be bi-directional— suffering from a physical health condition 

can increase risk of developing an anxiety disorder; and suffering from an anxiety disorder can 

increase the risk of developing a comorbid physical health condition. Understanding temporal 

relationships between anxiety disorders and physical health conditions in older adults may 

provide insight into possible prevention and early intervention initiatives specific to this 

population. First, extant research suggests that suffering from a physical health condition is a risk 

factor for developing a comorbid anxiety disorder as the onset of a physical health problem and 
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declines in health can be traumatic and associated with a wide range of negative psychological 

outcomes (Baum & Posluszny, 1999). The onset of a physical health condition may be 

particularly difficult for older adults who are more likely than younger adults to worry and 

ruminate about their health and are hyper-vigilant to changes in their physical health (El-

Gabalawy, Mackenzie, Thibodeau, Asmundson, & Sareen, 2013; Hunt, Wisocki, & Yanko, 2003; 

Montorio, Nuevo, Marquez, Izal, & Losada, 2003; Skarborn & Nicki, 1996; Thomsen et al., 

2004). Second, prior research suggests that anxiety disorders may also be a significant risk factor 

for incident physical health conditions through biological, hormonal or physiological reactivity 

mechanisms (Schneiderman et al., 2005). In support of this temporal relationship, prior research 

has found that the majority of older adults with a physical health condition do not have a 

comorbid mental disorder, whereas the majority of older adults with mental disorders report 

comorbid physical conditions (Scott et al., 2008). 

Taken together, these results suggest that anxiety disorders and physical health conditions 

may be mutual risk factors for one another. In direct support of a bi-directional pathway, previous 

research has found that mental disorders are both an antecedent and consequence of chronic pain 

in adults (Dersh, Polatin, & Gatchel, 2002) and older adults (Arola, Nicholls, Mallen, & Thomas, 

2010). Conversely, preliminary research specifically examining arthritis and anxiety disorders did 

not support either temporal relationship in the general adult population (van 't Land et al., 2010). 

However, van’t Land and colleagues’ analyses did not adjust for important control variables such 

as the presence of other mental disorders and, as indicated above, there is also evidence to 

suggest that the presentation of anxiety disorders and comorbid physical health conditions may 

be different in older adults than in the general adult population. Not only is it possible that a bi-

directional relationship exists, it is also possible that anxiety disorders and physical health 
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conditions may mutually maintain one another, which has been previously discussed in literature 

focused on younger adults (e.g., Asmundson, Coons, Taylor, & Katz, 2002). 

To the best of our knowledge, no research has been devoted to examining 

sociodemographic and mental and physical health predictors of comorbid anxiety disorders and 

physical health conditions among older adults using longitudinal designs. Prior cross-sectional 

and longitudinal research suggests that health related quality of life may significantly predict 

comorbidity because quality of life tends to be poor in middle aged and older adults who suffer 

from anxiety disorders (Beard, Weisberg, & Keller, 2010) and adults with physical health 

conditions (Mant et al., 1998; Mili, Helmick, & Moriarty, 2003). Similarly, suffering from a 

comorbid mental disorder, being female, having higher socioeconomic status and being Hispanic 

may significantly predict comorbidity as these factors have been previously found to be 

significant predictors of incident individual anxiety disorders in older adults (Chou, Mackenzie, 

Liang, & Sareen, 2011). Prior research also suggests that age plays an important role in 

comorbidity as younger adults suffering from arthritis are more likely to suffer from a co-

occurring mental disorder than those without arthritis (van 't Land et al., 2010). In terms of 

income, prior research has found that low income is significantly and positively associated with 

mental disorders (Sareen, Afifi, McMillan, & Asmundson, 2011) and poor physical health (Gallo 

& Matthews, 2003). Finally, suffering from multiple physical health conditions may significantly 

predict comorbidity because prior cross-sectional research has shown a dose-response 

relationship where the number of physical health conditions is significantly and positively 

associated with increased odds of anxiety disorders in older adults (El-Gabalawy et al., 2011).  

The current study represents the first longitudinal investigation of commonly occurring 

physical health conditions (i.e., arthritis, gastrointestinal disease, and cardiovascular disease) and 
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anxiety disorders in a large, comprehensive, nationally representative survey of U.S. older adults. 

The objectives of the current study were threefold. First, we conducted longitudinal analyses to 

examine whether individual physical conditions at Wave 1 were predictors of incident individual 

anxiety disorders at Wave 2 conducted three years later. Second, we investigated whether 

individual anxiety disorders at Wave 1 were predictors of incident physical conditions at Wave 2. 

Finally, we investigated sociodemographic and physical and mental health predictors at Wave 1 

of incident any anxiety disorder alone, physical health condition alone, and any anxiety disorder 

and comorbid physical conditions at Wave 2. In all of these analyses, we controlled for 

potentially confounding variables including sociodemographic factors, comorbid mental 

disorders, and number of physical health conditions. Based on prior research, we hypothesized 

that both temporal relationships would exist, and several sociodemographic and psychosocial 

factors would be significantly associated with incident comorbidity.  

Method 

Sample 

We analyzed data from Wave 1 and Wave 2 (the 3-year prospective follow-up) of the 

National Epidemiologic Survey on Alcohol and Related Conditions (NESARC). The NESARC is 

one of the largest comorbidity studies conducted to date that includes comprehensive longitudinal 

health data. Wave 1 of the NESARC was conducted between 2001 and 2002 and included 43,093 

participants (81% response rate) who represent Americans aged 18 years or older residing in the 

United States including the District of Columbia, Alaska, and Hawaii. Excluding those 

participants who were deceased, deported, institutionalized or on active military duty on follow 

up, 34,653 respondents (86.7% response rate) participated in both Waves 1 and 2, creating a 

cumulative response rate (i.e., product of the Wave 1 and Wave 2 response rates) of 70.2%. 
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Trained lay interviewers from the U.S. Census Bureau conducted face-to-face lay interviews. 

Participants provided written informed consent and the US Census Bureau and the US Office of 

Management and Budget provided ethical approval. We included only individuals 55 years or 

older which resulted in a sample size of 10,409 participants who responded in both Waves 1 and 

2. A more detailed description of methodology, sampling and weighting procedures for the 

NESARC can be found elsewhere (Grant et al., 2003; Grant et al., 2009; Grant & Kaplan, 2005; 

Grant et al., 2004). 

Measures 

Sociodemographic variables. Sociodemographic variables assessed included age, sex, 

marital status, household income, education, and race at Wave 1. We assessed age continuously 

and categorized marital status (married or living with someone as if married, 

widowed/separated/divorced, never married), household income (0-$19,999, $20,000-$34,999, 

$35,000-$59,999, and $60,000+), education (less than high school, high school, some college or 

higher), and race/ethnicity (White, Black, Hispanic, and other).  

Mental disorders. The NESARC used the Alcohol Use Disorders and Associated 

Disabilities Interview Schedule IV (AUDADIS-IV) to assess Diagnostic Statistical Manual of 

Mental Disorders 4th edition (DSM-IV) mental disorders. The AUDADIS-IV is a reliable and 

valid instrument for the assessment of mental disorders designed for lay interviewers (Grant et 

al., 2003; Ruan et al., 2008). Waves 1 and 2 of the NESARC survey assessed anxiety disorders 

(i.e., panic with and without agoraphobia, agoraphobia, social phobia, specific phobia, and 

generalized anxiety disorder), mood disorders (i.e., major depression, dysthymia, mania, and 

hypomania), substance use disorders (i.e., alcohol abuse and dependence, nicotine dependence, 

and drug abuse and dependence), and personality disorders (PDs; i.e., antisocial, dependent, 
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obsessive compulsive, paranoid, schizotypal, avoidant, or histrionic personality disorders). All 

individual anxiety, mood, and substance use disorders were assessed at both Waves 1 and 2 with 

the exception of posttraumatic stress disorder (PTSD), which was assessed both in the past-year 

and retrospectively at Wave 2 of the survey. In terms of PDs, paranoid, schizoid, histrionic, 

avoidant, dependent, and obsessive-compulsive disorders were assessed at Wave 1 (Grant, Hasin, 

et al., 2004), antisocial PD was assessed at both waves (Goldstein & Grant, 2009), and 

schizotypal, narcissistic, and borderline PDs were assessed at Wave 2 (Grant et al., 2008; Stinson 

et al., 2008). We created aggregate categories to represent “any mood”, “any substance”, and 

“any personality” disorders and used these categories as covariates and predictors. For the 

longitudinal analyses examining temporality, we examined individual anxiety disorders in 

addition to “any anxiety disorder.” However, we did not examine agoraphobia individually 

because of the small number of respondents who met criteria for this disorder. In the case of the 

analyses examining predictors of incident individual anxiety disorder, physical health condition, 

and comorbidity, we only used “any anxiety disorder” because of restricted statistical power.  

 Physical health conditions. The NESARC assessed 11 physical health conditions in 

Waves 1 and 2 that were based on respondents’ self-reports of whether they had been diagnosed 

with each of the conditions by a health professional. Specifically, respondents were asked; “In the 

past 12 months, have you had [the physical health condition of interest]” and if they endorsed this 

question, they were subsequently asked; “Did a doctor or health professional tell you that you had 

[the physical health condition of interest].” We used the latter, more stringent criteria to indicate 

positive endorsement of physical health conditions. For the purposes of this study, we only 

examined commonly occurring physical health conditions in late-life. Specifically, we examined 

cardiovascular disease, which included chest pain or angina pectoris, rapid heartbeat or 
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tachycardia, heart attack or myocardial infarction, arteriosclerosis and any other form of heart 

disease; gastrointestinal disease, which included stomach ulcer and gastritis; and arthritis. We 

created these categories based on prior research using the NESARC (El-Gabalawy, Katz, & 

Sareen, 2010) and clinical presentation. Prior research has found that there is high agreement 

between self-reported physical health conditions and physician-assessed conditions, even after 

accounting for the possible influence of comorbid anxiety disorders (Baumeister, Kriston, 

Bengel, & Harter, 2010).   

Number of physical health conditions. We created a continuous count variable based on 

the number of all the past-year chronic physical health conditions that respondents endorsed in 

Wave 1 to account for the effects of physical health comorbidity in multivariable analyses. The 

physical health conditions included in the NESARC are arteriosclerosis, hypertension, cirrhosis 

of the liver, liver disease, angina pectoris, tachycardia, myocardial infarction, heart disease, 

stomach ulcer, gastritis, and arthritis.  

Number of past-year mental disorders. We created a continuous count variable of the 

number of past-year mood, anxiety, and substance use disorders at Wave 1 based on the 

AUDADIS-IV diagnoses, as described above. We did not include personality disorders because 

these were only assessed on a lifetime basis. 

 Physical and mental health-related quality of life. We derived both physical (PSC-12) 

and mental (MCS-12) component health-related quality of life scores using the 12-item self-

report Medical Outcomes Study Short Form (SF-12) Version 2. The PSC-12 and MCS-12 have 

demonstrated good reliability and validity. For example, these two component scores are 

excellent predictors of the mental (MCS-36) and physical (PCS-36) health summary scores on 

the SF-36, demonstrate good test-retest reliability (correlations = 0.76-0.89), and the PCS-12 and 
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MCS-12 reach the same statistical conclusions about group differences as did the PCS-36 and 

MCS-36 when examining prior cross-sectional and longitudinal studies (Ware, Kosinski, & 

Keller, 1996). We reversed the PSC-12 and MCS-12 so that higher scores are indicative of poorer 

quality of life to enhance interpretability.  

Analytic Strategy 

We first derived weighted estimates of anxiety disorders, physical health conditions, 

sociodemographics and the mental and physical health predictors in the full older adult sample. 

To examine temporality between anxiety disorders and the physical health conditions of interest, 

we performed two sets of cross-tabulations and logistic regressions. First, we examined whether 

suffering from past-year arthritis, gastrointestinal disease, and cardiovascular disease at Wave 1 

significantly predicted the incidence of a past-year anxiety disorder at Wave 2. We excluded 

those who met criteria for lifetime anxiety disorders at Wave 1 from the analyses. Second, we 

examined whether a diagnosis of lifetime anxiety disorders at Wave 1 significantly predicted 

incident past-year comorbid arthritis, gastrointestinal disease, and cardiovascular disease at Wave 

2. We excluded those meeting criteria for the past-year physical health condition of interest at 

Wave 1 from the analyses. Both sets of regressions included an unadjusted model, as well as 

models adjusting for: (a) sociodemographic variables; (b) sociodemographics, mood, substance 

use and personality disorders; and (c) sociodemographics, mood, substance use, and personality 

disorders, and number of physical health conditions. 

 To examine predictors of incident any anxiety disorder, individual physical health 

condition, and comorbid relationships, we conducted adjusted multinomial logistic regressions 

and included each sociodemographic variable, physical and mental health-related quality of life, 

number of physical health conditions, number of mental disorders, mood and substance use 
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disorders, and personality disorders as individual predictors at Wave 1 of a 4 level outcome 

variable at Wave 2 (i.e., none (reference), incident any anxiety disorder only, incident physical 

health condition only, and incident comorbid physical condition and any anxiety disorder). For 

each outcome, we excluded those who met criteria for the past-year physical health condition or 

lifetime any anxiety disorder at Wave 1 in order to establish true incidence rates. When 

examining sociodemographic predictors, we included all sociodemographic factors in a single 

multinomial model. When examining mental and physical health predictors, we included 

sociodemographics, other mood, substance use, and personality disorders, and number of 

physical health conditions as covariates. We removed the predictor from the included covariates 

in each model. For example, when examining personality disorders as the predictor, we included 

only sociodemographics, other mood and substance use disorders, and number of physical health 

conditions as covariates.  

We employed appropriate statistical weights that adjust for response/nonresponse and 

oversampling of Blacks, Hispanics, and young adults so that these data are representative of the 

U.S. older adult population. We used the Taylor Series Linearization method (Levy, 1999) in 

SUDAAN 10.0.1 (Shah, 2009) for variance estimation purposes to account for the complex 

sampling design of the survey. To help control for Type I error and multiple comparisons, we 

reported more conservative p < 0.001 and p < 0.01, which also included 99% confidence 

intervals.  

Results 

 As shown in Table 1, arthritis, cardiovascular disease, and gastrointestinal disease were 

highly prevalent among the NESARC sample of adults aged 55+. Arthritis was the most highly 

prevalent (Wave 1 % = 38.9; Wave 2 % = 45.3; Incidence % (i.e., those endorsing past-year 



 ANXIETY AND PHYSICAL HEALTH CONDITIONS IN OLDER ADULTS 55 

arthritis at Wave 2 but having denied past-year arthritis at Wave 1) = 24.2), followed by 

cardiovascular disease (Wave 1 % = 17.4;Wave 2 % =20.1; Incidence % =13.2) and 

gastrointestinal disease (Wave 1 % = 8.6; Wave 2 % = 9.6; Incidence % = 6.7). Any anxiety 

disorder was also prevalent among older adults (Wave 1 lifetime % = 17.1; Wave 2 past-year % = 

10.4; Incidence % (i.e., those meeting criteria for past-year any anxiety at Wave 2 but not 

meeting lifetime criteria at Wave 1) = 5.7). Additionally, incident arthritis and comorbid any 

anxiety disorder was the most prevalent (n = 394; % = 3.92), followed by incident cardiovascular 

disease and any anxiety disorder (n = 218; % = 1.92) and incident gastrointestinal disease and 

any anxiety disorder (n = 149; % = 1.22) at Wave 2. Other characteristics of the sample are 

shown in Table 1.  

Associations Between Physical Conditions at Wave 1 and Incident Anxiety Disorders at 

Wave 2 

Table 2 displays the weighted prevalence and associated odds ratios with their 

corresponding 99% confidence intervals of each individual incident anxiety disorder at Wave 2 

among older adults with arthritis, cardiovascular disease, and gastrointestinal disease at Wave 1. 

Results indicated that, after adjustment for sociodemographic factors and comorbid mental 

disorders, arthritis, gastrointestinal disease, and cardiovascular disease at Wave 1 were all  

significantly associated with increased odds of incident panic disorder with or without 

agoraphobia at Wave 2. In addition, arthritis at Wave 1 was significantly associated with 

increased odds of incident generalized anxiety disorder at Wave 2. Gastrointestinal disease at 

Wave 1 was significantly associated with increased odds of incident any anxiety disorder at 

Wave 2. When number of physical health conditions was incorporated into these models as an 
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additional covariate, only arthritis at Wave 1 remained significantly associated with incident 

generalized anxiety disorder at Wave 2. 

 

Table 1 

Older Adult Sample Characteristics of Covariates and Predictors in the 

NESARC Among Adults Aged 55+ 

Variable n (weighted prevalence %) 

Categorical measures  

Sociodemographic Variables  

Sex  

    Male 4141 (44.6) 

    Female 6268 (55.4) 

Age Categories  

    55-64 4405 (43.1) 

    65-74 3458 (33.8) 

    75+ 2546 (23.1) 

Education  

    Less than high school 2649 (21.5) 

    High school 3310 (33.1) 

    Some college or higher  4450 (45.4) 

Marital status   

    Married/common law 5354 (66.4) 

    Widowed/separated/divorced 4459 (29.5) 

    Never married 596 (4.1) 

Past-year household income  

    0-$19,999 3992 (29.6) 

    $20,000-$34,999 2362 (22.9) 

    $35,000-$59,999 2181 (23.9) 

    $60,000+ 1874 (23.6) 

Race/Ethnicity  

   White 6959 (80.0) 

   Black 1866 (8.6) 

   Hispanic 1236( 6.2) 

   Other 348 (5.2) 

Mental Disorder Covariates  

Any past-year mood disorder 579 (4.9) 

Any past-year substance use disorder  891 (8.5) 

Any lifetime personality disorder 1042 (10.0) 

Primary Anxiety Disorder Variables  

Any lifetime anxiety disorder 1854 (17.1) 

Wave 2 past-year anxiety disorder 1166 (10.4) 

Incident past-year any anxiety disorder 522 (5.7) 

Primary Physical Health Condition  
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Variables 

Past-year arthritis 4165 (38.9) 

Past-year cardiovascular disease 1815 (17.4) 

Past-year gastrointestinal disease 982 (8.6) 

Wave 2 past-year arthritis 4846 (45.3) 

Wave 2 past-year cardiovascular 

disease 
2150 (20.1) 

Wave 2 past-year gastrointestinal 

disease 
1091 (9.6) 

Incident Wave 2 past-year arthritis 1512 (24.2) 

Incident Wave 2 past-year 

cardiovascular disease 
1125 (13.2) 

Incident Wave 2 past-year 

gastrointestinal disease 
664 (6.7) 

Continuous measures Mean(SE) 

Mental health status 32.08 (0.13) 

Physical health status 31.02 (0.17) 

Number of physical health conditions 2.17 (0.02) 

Number of anxiety, mood and 

substance use disorders 
0.18 (0.01) 

Note. SF-12 scores have been reversed for interpretation. Higher scores are indicative 

of worse quality of life. 

All variables assessed at Wave 1 unless otherwise specified.  

Incident Wave 2=Those who did not endorse the conditions of interest at Wave 1 but 

who met past-year criteria at Wave 2 
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Table 2 

Prevalence and Odds Ratios of the Assessed Physical Health Conditions at Wave 1 Predicting Incident Past-Year Anxiety 

Disorders at Wave 2 Among Adults Aged 55+ 

 Physical Health Conditions (Independent Variable) 

 Arthritis Gastrointestinal Disease Cardiovascular Disease 

Anxiety Disorders 

(Dependent 

Variable) 

n 

(weighted %) 
Odds Ratios (99%CI) 

n 

(weighted %) 
Odds Ratios (99%CI) 

n 

(weighted %) 

Odds Ratios 

(99%CI) 

no yes  no yes  no yes  

Any Anxiety 

Disorder 

272 

(4.8) 

231 

(6.8) 
 

433 

(5.2) 

68 

(10.0) 
 

404 

(5.4) 

99 

(6.4) 
 

   Unadjusted -- -- 1.44(1.06-1.95)**  -- -- 2.05(1.30-3.23)*** -- -- 1.19(0.83-1.71)  

   Model 1 -- -- 1.34(0.98-1.83) -- -- 1.90(1.19-3.02)*** -- -- 1.23(0.85-1.78) 

   Model 2 -- -- 1.28(0.93-1.76) -- -- 1.77(1.10-2.84)** -- -- 1.17(0.82-1.69) 

   Model 3 -- -- 1.07(0.73-1.57) -- -- 1.57(0.87-2.81) -- -- 0.78(0.46-1.31) 

Social Phobia  43 

(0.6) 

49 

(1.1) 
 74 (0.7) 

17 

(1.9) 
 

66  

(0.7) 

26 

(1.6) 
 

   Unadjusted -- -- 1.78(0.90-3.52) -- -- 2.71(1.08-6.78)** -- -- 2.32(0.93-5.76) 

   Model 1 -- -- 1.95(0.90-4.22) -- -- 2.76(1.09-6.99)** -- -- 2.52(1.04-6.14)** 

   Model 2 -- -- 1.66(0.76-3.60) -- -- 2.29(0.85-6.15) -- -- 2.18(0.88-5.37) 

   Model 3 -- -- 1.37(0.61-3.09) -- -- 1.74(0.58-5.22)   1.56(0.36-6.70) 

Specific Phobia 217 

(3.6) 

192 

(4.5) 
 

354 

(3.8) 

54 

(6.3) 
 

331 

(4.0) 

78 

(3.9) 
 

   Unadjusted -- -- 1.26(0.91-1.75) -- -- 1.73(1.06-2.83)** -- -- 0.97(0.67-1.41) 

   Model 1 -- -- 1.15(0.82-1.61) -- -- 1.57(0.95-2.57) -- -- 0.99(0.68-1.44) 

   Model 2 -- -- 1.08(0.77-1.52) -- -- 1.46(0.89-2.40) -- -- 0.92(0.63-1.34) 

   Model 3 -- -- 0.98(0.67-1.43) -- -- 1.53(0.83-2.84)   0.71(0.41-1.21) 

Panic Disorder with 38 50  68 (0.7) 19  58 29  
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or without 

Agoraphobia 

(0.5) (1.3) (2.3) (0.6) (1.8) 

   Unadjusted -- -- 2.72(1.32-5.60)*** -- -- 3.67(1.73-7.78)*** -- -- 3.00(1.48-6.07)*** 

   Model 1 -- -- 2.79(1.34-5.83)*** -- -- 3.34(1.57-7.09)*** -- -- 3.09(1.47-6.47)*** 

   Model 2 -- -- 2.37(1.17-4.78)** -- -- 2.78(1.28-6.06)*** -- -- 2.61(1.25-5.41)*** 

   Model 3 -- -- 1.56(0.72-3.41)   1.57(0.58-4.23) -- -- 1.39(0.43-4.42) 

Generalized 

Anxiety Disorder 

88 

(1.2) 

115 

(3.1) 
 

166 

(1.8) 

36 

(4.1) 
 

154 

(1.9) 

49 

(2.3) 
 

   Unadjusted -- -- 2.55(1.58-4.11)*** -- -- 2.39(1.21-4.72)** -- -- 1.24(0.72-2.12) 

   Model 1 -- -- 2.42(1.46-4.00)*** -- -- 2.15(1.08-4.29)** -- -- 1.27(0.72-2.23) 

   Model 2 -- -- 2.12(1.27-3.55)*** -- -- 1.80(0.89-3.64) -- -- 1.06(0.62-1.83) 

   Model 3   1.77(1.01-3.12)** -- -- 1.25(0.61-2.58) -- -- 0.43(0.19-1.02) 

Posttraumatic Stress 

Disorder 

31 

(0.5) 

34 

(1.0) 
 57 (0.6) 8 (1.1)  

50 

 (0.6) 

15 

(0.9) 
 

   Unadjusted -- -- 1.98(0.91-4.32) -- -- 1.77(0.52-6.05) -- -- 1.44(0.61-3.38) 

   Model 1 -- -- 1.84(0.83-4.09) -- -- 1.57(0.45-5.44) -- -- 1.48(0.63-3.45) 

   Model 2 -- -- 1.62(0.69-3.79) -- -- 1.32(0.35-4.96) -- -- 1.26(0.52-3.07) 

   Model 3 -- -- 1.47(0.51-4.18) -- -- 1.04(0.26-4.26) -- -- 0.89(0.24-3.35) 

Note. **p<0.01, ***p<0.001 

Model 1=adjusted for sex, age, education, marital status, ethnicity and income 

Model 2=adjusted for sociodemographic variables, any mood disorder, any substance use disorder, and any personality disorder 

Model 3=adjusted for sociodemographic variables, mood, substance use, and personality disorders, and number of physical health conditions 

Percentages are weighted. Prevalence rates in “yes” column indicate the prevalence of anxiety disorders among each physical health condition group. 
Prevalence rates in “no” column indicate the prevalence of anxiety disorder among those who do not have the condition. 

DV = dependent variables; IV = independent variable 

Analyses exclude those who met the lifetime anxiety disorder of interest at Wave 1  
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Association Between Lifetime Anxiety Disorders at Wave 1 and Incident Physical 

Conditions at Wave 2 

Table 3 also displays results of cross-tabulations and logistic regression analyses 

examining the relationship between lifetime anxiety disorders at Wave 1 and incident arthritis, 

gastrointestinal disease, and cardiovascular disease at Wave 2. After adjustment for 

sociodemographic factors and comorbid mental disorders, any anxiety disorder at Wave 1 was 

significantly associated with increased odds of incident arthritis at Wave 2. Panic disorder with or 

without agoraphobia at Wave 1 was significantly associated with increased odds of incident 

cardiovascular disease at Wave 2. Any anxiety disorder, generalized anxiety disorder and PTSD 

at Wave 1 were associated with increased odds of incident gastrointestinal disease at Wave 2. 

When number of physical health conditions was incorporated into these models as an additional 

covariate, only PTSD and any anxiety disorder remained significantly associated with increased 

odds of incident gastrointestinal disease.
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Table 3 

Prevalence and Odds Ratios of Lifetime Anxiety Disorders at Wave 1 Predicting Incident Past-Year Physical Conditions at Wave 2 in 

Adults Aged 55+ 

 Physical Health Conditions (Dependent Variable) 

 Arthritis Gastrointestinal Disease Cardiovascular Disease 

Anxiety Disorders 

(Independent 

Variable) 

n 

(weighted %) 
Odds Ratios (99%CI) 

n 

(weighted %) 
Odds Ratios (99%CI) 

n 

(weighted %) 
Odds Ratios (99%CI) 

no yes  no yes  no yes  

Any Anxiety 

Disorder 

1360 

(23.5) 

252 

(28.7) 
 

510 

(6.7) 

154 

(10.0) 
 

904 

(12.8) 

221 

(15.2) 
 

   Unadjusted -- -- 1.31(1.03-1.68)** -- -- 1.73(1.27-2.36)*** -- -- 1.22(0.93-1.59) 

   Model 1 -- -- 1.34(1.03-1.73)** -- -- 1.70(1.23-2.35)*** -- -- 1.37(1.04-1.80)** 

   Model 2 -- -- 1.31(1.01-1.70)** -- -- 1.63(1.16-2.27)*** -- -- 1.28(0.97-1.71) 

   Model 3 -- -- 1.28(0.98-1.67) -- -- 1.58(1.13-2.21)*** -- -- 1.24(0.93-1.67) 

Social Phobia  1458 

(24.2) 

54 

(26.3) 
 

626 

(6.5) 

38 

(10.5) 
 

1079 

(13.2) 

46 

(14.0) 
 

   Unadjusted -- -- 1.12(0.69-1.84) -- -- 1.69(0.96-2.96) -- -- 1.07(0.62-1.87) 

   Model 1 -- -- 1.16(0.72-1.87) -- -- 1.70(0.97-3.00) -- -- 1.18(0.68-2.06) 

   Model 2 -- -- 1.12(0.69-1.83) -- -- 1.57(0.87-2.83) -- -- 1.08(0.62-1.86) 

   Model 3 -- -- 1.13(0.69-1.86) -- -- 1.63(0.91-2.92) -- -- 1.08(0.62-1.89) 

Specific Phobia 1404 

(24.0) 

108 

(27.2) 
 

604 

(6.6) 
60 (8.5)  

1025 

(13.1) 

100 

(14.9) 
 

   Unadjusted   1.18(0.81-1.72) -- -- 1.32(0.86-2.01) -- -- 1.16(0.78-1.73) 

   Model 1 -- -- 1.17(0.80-1.72) -- -- 1.26(0.82-1.95) -- -- 1.33(0.88-2.00) 

   Model 2 -- -- 1.15(0.78-1.68) -- -- 1.19(0.76-1.86) -- -- 1.26(0.83-1.90) 

   Model 3 -- -- 1.10(0.75-1.62) -- -- 1.20(0.76-1.89) -- -- 1.22(0.81-1.84) 

Panic Disorder with 

or without 

1469 

(24.2) 

43 

(25.1) 
 

631 

(6.6) 
33 (9.8)  

1070 

(13.0) 

55 

(19.2) 
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Agoraphobia 

   Unadjusted -- -- 1.05(0.62-1.77) -- -- 1.54(0.89-2.69) -- -- 1.59(1.00-2.53)** 

   Model 1 -- -- 1.05(0.62-1.78) -- -- 1.47(0.84-2.58) -- -- 1.80(1.13-2.88)** 

   Model 2 -- -- 1.01(0.60-1.71) -- -- 1.33(0.73-2.42) -- -- 1.65(1.02-2.65)** 

   Model 3 -- -- 0.87(0.49-1.54) -- -- 1.18(0.66-2.13) -- -- 1.55(0.95-2.53) 

Generalized Anxiety 

Disorder 

1472 

(24.2) 

40 

(25.5) 
 

628 

(6.5) 

36 

(13.1) 
 

1080 

(13.1) 

45 

(17.7) 
 

   Unadjusted -- -- 1.07(0.59-1.95) -- -- 2.17(1.25-3.77)*** -- -- 1.43(0.85-2.39) 

   Model 1 -- -- 1.08(0.60-1.95) -- -- 2.13(1.22-3.74)*** -- -- 1.57(0.92-2.69) 

   Model 2 -- -- 1.01(0.56-1.84) -- -- 1.89(1.05-3.41)** -- -- 1.38(0.78-2.46) 

   Model 3 -- -- 0.96(0.51-1.81) -- -- 1.76(0.97-3.18) -- -- 1.33(0.75-2.37) 

Posttraumatic Stress 

Disorder 

1442 

(23.9) 

70 

(34.4) 
 

610 

(6.4) 

54 

(13.4) 
 

1065 

(13.0)  

60 

(17.9) 
 

   Unadjusted -- -- 1.67(1.04-2.67)** -- -- 2.24(1.39-3.61)*** -- -- 1.46(0.91-2.34) 

   Model 1 -- -- 1.66(1.03-2.68)** -- -- 2.18(1.34-3.54)*** -- -- 1.56(0.97-2.52) 

   Model 2 -- -- 1.62(0.99-2.63) -- -- 2.04(1.24-3.36)*** -- -- 1.48(0.90-2.42) 

   Model 3 -- -- 1.60(0.98-2.63) -- -- 1.84(1.10-3.09)** -- -- 1.40(0.85-2.30) 

Note. **p<0.01, ***p<0.001 

Model 1=adjusted for sex, age, education, marital status, ethnicity and income 

Model 2=adjusted for sociodemographic variables, any mood disorder, any substance use disorder, and any personality disorder 

Model 3=adjusted for sociodemographic variables, mood, substance use and personality disorders, and number of physical health conditions 

Percentages are weighted. Prevalence rates of “yes” column indicate the prevalence of the assessed physical health conditions among each anxiety disorder. Prevalence 

rates of “no” column indicate the prevalence of those with the physical condition among those without an anxiety disorder. 
DV = dependent variables; IV = independent variable 

Analyses exclude those who endorsed the physical condition at Wave 1. 
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Predictors at Wave 1 of Incident Comorbid Relationships at Wave 2 

 Table 4 displays results of adjusted multinomial logistic regression analyses examining 

sociodemographic predictors of incident anxiety disorder alone, individual physical health 

condition alone, and comorbid anxiety disorder and individual physical health conditions 

compared to none at Wave 2; Table 5 displays results of physical (i.e., physical health-related 

quality of life, and number of physical health conditions) and mental (i.e., mental health-related 

quality of life, number of anxiety, mood and substance use disorders, any mood or substance use 

disorder, and any personality disorder) health predictors at Wave 1 of incident outcomes at Wave 

2. Results indicated that being female (Table 4) and poorer mental and physical health related 

quality of life (Table 5) were associated with increased odds of incident comorbid arthritis and 

anxiety disorder at Wave 2. These significant predictors were associated not only to incident 

comorbidity but also incident arthritis alone. Being female and having a mood or substance use 

disorder, and poorer mental health related quality of life at Wave 1 were associated with 

increased odds of incident any anxiety disorder and gastrointestinal disease at Wave 2. Having a 

mood or substance use disorder at Wave 1 was a unique predictor of incident comorbidity at 

Wave 2 and was not significant for incident anxiety disorder alone and gastrointestinal disease 

alone. Finally, being between the $35,000-$59,999 income level compared to $0-$19,999 was 

uniquely associated with decreased odds of incident any anxiety disorder and cardiovascular 

disease at Wave 2.  Poorer mental health related quality of life at Wave 1 was associated with 

increased odds of not only incident comorbid anxiety disorder and cardiovascular disease but also 

incident anxiety disorder alone and cardiovascular disease alone at Wave 2.  
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Table 4 

Adjusted Odds Ratios of Sociodemographics at Wave 1 and Their Association to Incident Anxiety and Physical Condition Outcomes at 

Wave 2 in Older Adults Aged 55+ 

 

Neither anxiety 

or physical 

condition 

AOR(99%CI) 

Incident anxiety disorder 

alone 

AOR(99%CI) 

Incident physical condition alone 

AOR(99%CI) 

Incident comorbid anxiety and 

physical condition 

AOR(99%CI) 

Predictors Arthritis 

Sociodemographic      

Sex      

     Male 1.00 1.00 1.00 1.00 

     Female 1.00 1.93(1.15-3.24)** 1.46(1.15-1.87)*** 2.11(1.08-4.14)** 

Age  1.00 0.97(0.93-1.00) 1.02(1.00-1.03)** 1.01(0.97-1.05) 

Marital Status      

     Married or common law 1.00 1.00 1.00 1.00 

     Widowed/Separated/    

     Divorced 

1.00 1.09(0.58-2.06) 1.05(0.82-1.34) 1.33(0.64-2.77) 

     Never married 1.00 0.96(0.30-3.07) 1.01(0.63-1.62) 1.01(0.21-4.86) 

Household Income      

     0-$19,999 1.00 1.00 1.00 1.00 

     $20,000-$34,999 1.00 0.89(0.44-1.81) 0.94(0.71-1.25) 0.85(0.37-1.97) 

     $35,000-$59,999 1.00 0.82(0.34-1.96) 0.87(0.63-1.19) 0.73(0.26-2.05) 

     $60,000+ 1.00 0.89(0.37-2.16) 0.73(0.50-1.07) 1.00(0.34-2.91) 

Education      

     Less than high school 1.00 1.00 1.00 1.00 

     High school 1.00 0.73(0.33-1.60) 0.78(0.57-1.08) 0.71(0.32-1.55) 
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     Some college or higher 1.00 0.48(0.21-1.11) 0.70(0.51-0.96)** 0.60(0.26-1.37) 

Race/Ethnicity      

     White 1.00 1.00 1.00 1.00 

     Black 1.00 2.03(1.02-4.03)** 1.13(0.85-150) 1.46(0.71-3.02) 

     Hispanic 1.00 1.23(0.56-2.74) 0.81(0.50-1.31) 0.67(0.21-2.21) 

     Other 1.00 1.51(0.43-5.24) 1.05(0.58-1.87) 0.11(0.01-1.57) 

 Gastrointestinal Disease 

Sociodemographic      

Sex      

     Male 1.00 1.00 1.00 1.00 

     Female 1.00 1.91(1.30-2.80)*** 1.51(1.10-2.07)** 3.74(1.22-11.45)** 

Age  1.00 0.98(0.96-1.00)** 1.01(0.99-1.03) 1.00(0.95-1.05) 

Marital Status      

     Married or common law 1.00 1.00 1.00 1.00 

     Widowed/Separated/    

     Divorced 

1.00 1.31(0.88-1.94) 0.93(0.67-1.30) 0.51(0.20-1.31) 

     Never married 1.00 0.79(0.33-1.90) 0.65(0.33-1.30) 0.81(0.11-6.08) 

Household Income      

     0-$19,999 1.00 1.00 1.00 1.00 

     $20,000-$34,999 1.00 0.96(0.63-1.48) 1.17(0.76-1.80) 0.55(0.15-2.05) 

     $35,000-$59,999 1.00 0.90(0.50-1.62) 0.87(0.53-1.41) 0.45(0.11-1.87) 

     $60,000+ 1.00 0.91(0.49-1.69) 0.78(0.45-1.34) 0.24(0.03-2.08) 

Education      

     Less than high school 1.00 1.00 1.00 1.00 

     High school 1.00 0.77(0.49-1.18) 0.72(0.47-1.10) 0.76(0.22-2.62) 

     Some college or higher 1.00 0.59(0.36-0.98)** 0.85(0.56-1.28) 0.58(0.16-2.05) 

Race/Ethnicity      

     White 1.00 1.00 1.00 1.00 

     Black 1.00 1.44(0.94-2.18) 1.18(0.80-1.73) 2.24(0.78-6.41) 

     Hispanic 1.00 0.87(0.49-1.56) 1.11(0.64-1.92) 1.61(0.51-5.05) 

     Other 1.00 1.36(0.53-3.51) 1.25(0.63-2.48) 0.76(0.05-10.78) 
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 Cardiovascular Disease 

Sex      

     Male 1.00 1.00 1.00 1.00 

     Female 1.00 2.05(1.37-3.06)*** 0.87(0.67-1.13) 1.42(0.57-3.57) 

Age  1.00 0.97(0.94-0.99)** 1.03(1.02-1.05)*** 1.00(0.95-1.06) 

Marital Status      

     Married or common law 1.00 1.00 1.00 1.00 

     Widowed/Separated/    

     Divorced 

1.00 1.05(0.66-1.67) 1.01(0.76-1.33) 1.30(0.58-2.89) 

     Never married 1.00 0.88(0.37-2.10) 0.89(0.56-1.43) 0.59(0.08-4.22) 

Household Income      

     0-$19,999 1.00 1.00 1.00 1.00 

     $20,000-$34,999 1.00 0.94(0.60-1.47) 1.07(0.78-1.47) 0.59(0.20-1.74) 

     $35,000-$59,999 1.00 1.13(0.62-2.06) 1.08(0.75-1.56) 0.20(0.04-0.99)** 

     $60,000+ 1.00 0.95(0.51-1.74) 0.81(0.51-1.28) 0.45(0.12-1.74) 

Education      

     Less than high school 1.00 1.00 1.00 1.00 

     High school 1.00 0.72(0.41-1.27) 0.84(0.61-1.17) 1.13(0.37-3.40) 

     Some college or higher 1.00 0.57(0.33-0.99)** 0.85(0.61-1.17) 1.10(0.34-3.59) 

Race/Ethnicity      

     White 1.00 1.00 1.00 1.00 

     Black 1.00 1.49(0.94-2.37) 0.80(0.59-1.10) 1.16(0.51-2.63) 

     Hispanic 1.00 0.83(0.42-1.63) 0.70(0.47-1.06) 2.47(0.87-7.04) 

     Other 1.00 1.20(0.46-3.18) 0.85(0.42-1.74) 0.93(1.10-8.39) 

Note. **p<0.01, ***p<0.001 

All sociodemographic variables were included in a single adjusted multinomial model. Age was included as a continuous variable whereas other sociodemographics 

were assessed categorically.  
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Table 5 

Adjusted Odds Ratios of Physical, and Mental Health Predictors at Wave 1 and Their Association to Incident Anxiety and Physical 

Condition Outcomes at Wave 2 in Older Adults Aged 55+ 

 

Neither anxiety or 

physical condition 

AOR(99%CI) 

Incident anxiety disorder 

alone 

AOR(99%CI) 

Incident physical 

condition alone 

AOR(99%CI) 

Incident comorbid anxiety 

and physical condition 

AOR(99%CI) 

Predictors Arthritis 

Mental Health      

   Mood and Substance Use Disorders 1.00 1.50(0.69-3.30) 1.13(0.75-1.71) 2.01(0.80-5.04) 

   Personality Disorders 1.00 1.85(0.85-4.00) 0.89(0.55-1.44) 1.29(0.39-4.23) 

   # of Anxiety, Mood and Substance Use  

   Disorders 

1.00 1.34(0.46-3.91) 1.09(0.59-2.00) 1.33(0.49-3.62) 

   Mental Health QOL 1.00 1.03(1.00-1.05) 1.01(1.00-1.03)** 1.05(1.02-1.09)*** 

Physical Health     

   # of Physical Health Conditions 1.00 1.26(1.01-1.56)** 1.25(1.09-1.44)*** 1.26(0.89-1.77) 

   Physical Health QOL 1.00 1.02(1.00-1.04) 1.03(1.02-1.04)*** 1.04(1.02-1.06)*** 

 Gastrointestinal Disease 

Mental Health      

    Mood and Substance Use Disorders 1.00 1.51(0.88-2.58) 1.09(0.63-1.88) 4.15(1.33-12.97)** 

   Personality Disorders 1.00 1.81(1.03-3.17)** 0.94(0.51-1.71) 1.03(0.24-4.49) 

   # of Anxiety, Mood, and Substance Use    

   Disorders 

1.00 1.55(0.73-3.26) 1.27(0.51-3.19) 2.20(0.60-8.00) 

   Mental Health QOL 1.00 1.04(1.03-1.06)*** 1.03(1.01-1.04)*** 1.05(1.01-1.09)** 

Physical Health     

   # of Physical Health Conditions 1.00 1.09(0.95-1.26) 1.31(1.16-1.48)*** 1.41(0.98-2.01) 

   Physical Health QOL 1.00 1.02(1.00-1.03)** 1.03(1.01-1.04)*** 1.02(0.98-1.06) 

 Cardiovascular Disease 

Mental Health      

    Mood and Substance Use Disorders 1.00 1.52(0.89-2.63) 1.48(1.00-2.18)** 1.38(0.42-4.58) 

    Personality Disorders 1.00 1.52(0.84-2.77) 0.98(0.60-1.60) 2.48(0.61-10.09) 

   # of Anxiety, Mood, and Substance Use     1.00 1.86(0.89-3.88) 1.01(0.54-1.89) 0.54(0.08-3.51) 
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   Disorders 

   Mental Health QOL 1.00 1.03(1.01-1.05)*** 1.02(1.00-1.03)** 1.04(1.00-1.08)** 

Physical Health     

   # of Physical Health Conditions 1.00 1.26(1.00-1.57) 1.27(1.10-1.48)*** 1.40(0.92-2.13) 

   Physical Health QOL 1.00 1.01(0.99-1.03) 1.03(1.02-1.04)*** 1.01(0.99-1.04) 

Note. **p<0.01, ***p<0.001 

AOR=adjusted for sociodemographic variables, any mood, substance use and personality disorders, and number of physical health conditions, excluding the predictor 

QOL = quality of life; higher scores indicative of poorer quality of life 
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Discussion 

 To our knowledge, the current study represents the first longitudinal investigation of 

anxiety disorders, and arthritis, gastrointestinal disease, and cardiovascular disease in a large, 

nationally representative sample of older adults. There were several noteworthy and unique 

findings in regard to temporality between specific physical health conditions and anxiety 

disorders. Several findings highlight the importance of multiple physical health conditions in 

comorbid relationships, which has been discussed in prior research focusing on older adults (El-

Gabalawy et al., 2013). We further found that primarily being female and poorer physical and 

mental health related quality of life at Wave 1 were significant predictors of incident comorbidity 

of any anxiety disorder and the assessed physical health conditions at Wave 2.  

Our first primary finding was that all the assessed physical health conditions were 

significant predictors of incident panic disorder with or without agoraphobia after adjustment for 

sociodemographics and comorbid mental disorders. However, when additionally adjusting for 

comorbid physical health conditions, none of these relationships remained significant. Panic 

disorder is defined by symptoms of recurrent and unexpected panic attacks (American Psychiatric 

Association, 2013). In the case of multiple physical health conditions, an older adult may be 

hypersensitive to constant and often unpredictable changes such as health declines, which may 

result in a propensity to panic attacks. Prior research has also identified that a typically occurring 

presentation of panic disorder involves cardio-respiratory experiences (e.g., shortness of breath, 

chest pain, numbness) and fear of dying; somatic-autonomic experiences such as sweating, 

trembling, chills, hot flashes and nausea; and cognitive experiences such as fear of losing control 

(Meuret et al., 2006), which may also represent typical symptoms of a variety of physical health 

problems or may be a result of symptomatology associated with drug interactions. In fact, the 
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cardio-respiratory “subtype” appears to be the strongest predictor of panic disorder severity and 

frequency of panic attacks, which has the greatest overlap with physical health symptomatology 

(Meuret et al., 2006). Medically ill older adults may be at increased likelihood of panic disorder 

because the symptoms associated with multiple health problems are closely aligned with 

commonly occurring symptoms of panic disorder. Alternatively, multiple physical health 

problems may be a predictor for an untested mediator such as health anxiety, which increases the 

risk of panic disorder (El-Gabalawy et al., 2013). It is essential to understand the potentially 

complex relationship between panic symptoms and physical health problems in late life. It is 

possible that panic disorder may be either under- or over-identified in older adults. Specifically, 

health professionals may under-diagnose panic if they misattribute symptoms of panic disorder to 

a physical health problem. Alternatively, it is possible that health professionals may over-

diagnose panic if they misattribute symptoms of a physical health condition to panic disorder. 

Future research should aim to disentangle this relationship.   

Our results also demonstrated that arthritis was significantly and independently associated 

with incident generalized anxiety disorder. These results are concerning given that arthritis is one 

of the most commonly occurring conditions among older adults (Gureje, Von Korff, Simon, & 

Gater, 1998; Reginster, 2002) and preliminary research suggests that anxiety may be more 

prevalent than depression in those who suffer from arthritis (el-Miedany & el-Rasheed, 2002; Ho, 

Fu, Chua, Cheak, & Mak, 2011; McWilliams, Cox, & Enns, 2003; Stang et al., 2006; Treharne et 

al., 2005). In support of this comorbid relationship, previous research from our group revealed 

that anxiety and arthritis are strongly correlated in Canadian older adults, and that the co-

occurrence of anxiety disorder and arthritis results in poorer physical-health related quality of life 

than having arthritis alone (El-Gabalawy et al., 2011). These results may be explained by the 
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symptoms that characterize arthritis as this disease is the leading cause of chronic pain and 

disability in late life (Centers for Disease Control and Prevention, 2011) and presents with a 

chronic painful progression marked by an unpredictable course and often-painful attacks 

(Barlow, Cullen, & Rowe, 1999). This debilitation may result in an older adult acquiring 

“excessive anxiety and worry (apprehensive expectation), occurring more days than not for at 

least 6 months, about a number of events or activities” (American Psychiatric Association, 2013, 

p. 222), a defining feature of generalized anxiety disorder. In fact, older adults with arthritis may 

be at increased risk of falls (Stanmore et al., 2013) and previous research has found that falls are 

significantly associated with both immediate anxiety and PTSD in older adults (Bloch, 2014). 

Prior research has established a longitudinal relationship between decline in physical activity, 

which may be a result of physical health conditions such as arthritis, and distress (Cairney, 

Faulkner, Veldhuizen, & Wade, 2009), which may be synonymous to or a predictor of anxiety. 

Our finding that arthritis is a key risk factor for generalized anxiety disorder in late life is 

concerning in light of prior research that has found that anxiety is significantly associated with 

one’s rheumatoid factor, pain and other indicators of arthritis severity (Ho et al., 2011; Katon et 

al., 2007), suggesting poorer outcomes in anxious older adults who suffer from arthritis. 

Our second primary finding was that both any anxiety disorder and PTSD were 

significant independent predictors of incident gastrointestinal disease. This finding aligns with 

prior research indicating that compared to other commonly occurring physical health conditions, 

anxiety disorders are more prevalent in bowel disorders and stomach or intestinal ulcers (Gadalla, 

2008) and anxiety and stress may induce peptic ulcers and clinically worsen their course 

(Levenstein, 1999). Moreover, previous research by our group found that gastrointestinal disease 

was one of the most strongly associated physical conditions with any anxiety disorder in a large 



 ANXIETY AND PHYSICAL HEALTH CONDITIONS IN OLDER ADULTS 72 

cross-sectional sample of older Canadians (El-Gabalawy et al. 2011). The relationship between 

these anxiety disorders and incident gastrointestinal disease may be understood in the context of 

physiological stress responses. The gut is physiologically responsive to both environmental and 

emotional stimulation (Drossman et al., 1999). Stress and anxiety may induce gastric 

hypersecretion, reduce acidic buffering and blood flow, and influence inflammation in the 

stomach and duodenum, which may result in gastrointestinal diseases such as peptic ulcers 

(Levenstein, 1999). Other examples of physiological changes resulting from anxiety and stress 

include altered hormone and steroid levels, which play a critical role in immune regulation. For 

example, glucocorticoids, particularly the hormone cortisol, are crucial hormones in regulatory 

processes and play important roles in gut homeostasis, fluid volume, inflammation, and immunity 

(McEwen, 2003).  

These anxiety disorders may also significantly predict the incidence of gastrointestinal 

disease through alternative mechanisms such as maladaptive behaviors. Negative emotions such 

as anxiety can result in adverse health behaviors that facilitate non-compliance to medical 

regimens and promote poor health habits. The relationship between emotional states such as 

anxiety and maladaptive behaviors that negatively influence health is the premise of Health 

Behavior Models (Lantz et al., 1998). For example, anxiety can result in risky health behaviors 

such as overeating, substance abuse, and smoking as a method to cope (Mayne, 1999). These 

maladaptive behaviors can modify immune system processes that result in an increased 

susceptibility to illness and physical health conditions (DiMatteo, Lepper, & Croghan, 2000; 

Everson et al., 1997; Kiecolt-Glaser & Glaser, 1988a, 1988b; Kritz-Silverstein, Barrett-Connor, 

& Corbeau, 2001). Although we included some of these health factors in our statistical models 

(e.g., nicotine dependence, drug and alcohol abuse and dependence), others that were not 
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included in the survey (e.g., poor eating habits) or poor health factors that do not meet DSM-IV 

diagnostic criteria (e.g., recreational smoking or drinking alcohol) may be mediating the effects 

of anxiety disorders on incident gastrointestinal disease. For example, Black and colleagues 

(1999) found that individuals who are anxious, depressed, and angry have a tendency to smoke 

more than those who do not experience such emotions (Black, Zimmerman, & Coryell, 1999) and 

smoking is a critical risk factor for gastrointestinal problems such as peptic ulcer disease 

(Rosenstock, Jorgensen, Bonnevie, & Andersen, 2003). Moreover, previous research has 

established a strong relationship between diet and gut microbiota alterations in the elderly, which 

may put an older adult at risk of several gastrointestinal diseases such as inflammatory bowel 

disease and irritable bowel syndrome (Claesson et al. 2012). 

 The short time frame of 3 years between Waves 1 and 2 may help explain why only 

incident gastrointestinal disease was a significant outcome of anxiety disorders. Perhaps these 

physiological changes acutely affect gut functioning, whereas in the case of cardiovascular 

disease and arthritis, these changes would take longer to potentiate. Research has linked chronic 

anxiety disorders such as PTSD to autoimmune disease and cardiovascular disease; and 

cardiovascular disease is increasingly being considered an inflammatory disease (Boscarino, 

2004). This relationship occurs through biological pathways that result in inflammation 

(Boscarino, 2004), which may require years to express pathologically. In fact, the follow-up 

period was 17 years on average in the study by Boscarino (2004) that established a relationship 

between chronic PTSD and autoimmune disease. It is unclear why only any anxiety disorder and 

PTSD were significant predictors of incident gastrointestinal disease, and this is a question that 

requires further investigation. Understanding this relationship may have important implications 

for geriatric healthcare, as gastrointestinal disease frequently presents with a severe course in 
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older persons (Durazzo, Premoli, Bo, & Pellicano, 2007). Older adults who suffer from 

gastrointestinal problems make up a significant proportion of specialty and general hospital 

workload, including a significant number of referrals, longer stays in surgical wards, and 

radiology burden (Chaplin, Curless, Thomson, & Barton, 2000; Purkayastha, Salter, & Holmes, 

1988). Moreover, prior research indicates that the prevalence of generalized anxiety disorder 

increases with greater numbers of gastrointestinal symptoms in older adults (Wetherell et al., 

2010) and thus it is possible that both gastrointestinal disease and anxiety disorders may mutually 

maintain one another.  

 Our third primary finding was that there were very few sociodemographic and physical 

and mental health predictors at Wave 1 that were significantly associated with incident comorbid 

anxiety disorders and physical conditions at Wave 2. Female sex was associated with increased 

risk of both incident arthritis and gastrointestinal disease and any anxiety disorder. This is in line 

with prior research that has found that being female is a significant predictor of mental disorders 

in general in older adults (Chou et al., 2011). Interestingly, having an income between $35,000-

$59,999 compared to a lower income was protective against incident anxiety disorder and 

cardiovascular disease. It is unclear why this would be unique to incident comorbidity but is in 

line with research indicating that lower incomes are associated with increased risk of mental 

disorders including anxiety disorders (Sareen et al., 2011). Although few mental and physical 

health predictors were significantly associated with incident comorbidity, poorer mental health 

related quality of life at Wave 1 was a significant predictor of incident comorbid anxiety disorder 

and all the assessed physical conditions at Wave 2. Moreover, poor physical health related quality 

of life at Wave 1 was a significant predictor of incident anxiety disorder and arthritis; and mood 

and substance use disorders were unique predictors of incident anxiety disorder and 
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gastrointestinal disease at Wave 2. It may be particularly important to assess for poor mental 

health related quality of life, and in some cases physical health related quality of life and 

comorbid mental disorders, to identify those who may be at higher risk of not only anxiety 

disorders and physical health problems alone but also the comorbidity between the two. 

Identifying those older adults at risk and implementing appropriate treatments may significantly 

impact their health trajectory. This is also particularly important as these factors have been found 

to be significantly associated with chronicity of mental illnesses (Mackenzie, El-Gabalawy, 

Chou, & Sareen, 2013), which could contribute to the onset of other physical health problems and 

worsen outcomes.  

Although using the longitudinally nationally representative NESARC provides several 

important benefits including a population-based sample of older adults and DSM-IV diagnosed 

anxiety disorders, results of this study must be considered in light of some key limitations. First, 

physical health conditions were assessed based on self-reported physician diagnoses. Although 

prior research has found a high agreement between self-reported and clinician assessed physical 

health conditions (Baumeister et al., 2010), this does not eliminate a possible reporting bias. 

Similarly, there is a possibility that highly anxious older adults may seek medical care at higher 

rates resulting in an increased likelihood of being diagnosed with a physical health condition than 

those without an anxiety disorder. Second, we were unable to examine indicators of disease 

severity, and psychological and personality characteristics, which may influence comorbidity and 

act as possible mediators or moderators in the association between anxiety disorders and physical 

health conditions (e.g., (Ormel et al., 1997; Soo, Burney, & Basten, 2009)). Third, respondents 

were only assessed over a 3-year period and therefore the NESARC data may not capture older 

adults who developed a comorbid disorder (anxiety or the physical health condition of interest) at 
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later time-points. Fourth, diagnoses were based on DSM-IV criteria. With the recent release of 

the DSM-5 and a number of changes to diagnostic criteria for particular anxiety disorders, it is 

possible that this may result in differential relationships with physical health conditions. 

Additionally, older adults present with unique features of anxiety disorders such as disability, 

physical health comorbidity and cognitive decline (Wolitzky-Taylor, Castriotta, Lenze, Stanley, 

& Craske, 2010). Although the AUDADIS-IV is both valid and reliable in the general population, 

this has not been specifically validated in older adults and further research is warranted in order 

to accurately classify anxiety disorders in late life. We were also unable to examine reasons for 

attrition between Waves 1 and 2, which may include the onset of a severe or debilitating disorder 

or condition that requires institutionalization or results in mortality. In addition, although these 

longitudinal data allow one to assess temporal associations, true causal relationships cannot be 

established. More rigorous longitudinal approaches such as long time-series data will be useful in 

evaluating causal associations between anxiety disorders and physical health conditions (Menard, 

2002).  

Despite these limitations, this study is the first to evaluate prospective associations among 

anxiety disorders and physical health conditions in late life. Results suggest that both temporal 

relationships exist in older adults but these differ with respect to the type of anxiety disorder and 

physical health condition. Future research should examine mechanisms that may underlie these 

relationships, and whether interventions can reduce symptoms associated with co-occurring 

conditions. For example, improvement in mental health and reduction of stress among adults with 

rheumatoid arthritis are associated with increases in treatment success, including improvements 

in coping, pain, health status, and joint involvement (Parker et al., 1995; Sharpe et al., 2001). 

Thus, these findings are relevant for the entire range of efforts, from broad health promotion and 
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prevention initiatives to more narrow interventions, aimed at enhancing older adults’ physical and 

mental health. 
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Abstract 

Objectives: The objective of this study was to understand the relationship between mental health 

service use and comorbid any anxiety and commonly occurring physical conditions (i.e., arthritis, 

cardiovascular disease, and gastrointestinal disease) in a national sample of older Canadians.  

Methods: The sample consisted of older adults aged 55 years and older from the Canadian 

Community Health Survey 1.2 (N=12,792). Trained lay interviewers assessed mental disorders 

based on DSM-IV criteria. Physical conditions were based on self-reported diagnoses by health 

professionals. Past-year mental health service use was categorized into whether services were 

utilized in the general or specialty sectors. Crosstabulations and multiple logistic regressions 

examined the effects of both anxiety and physical conditions on mental health service use within 

the general and specialty mental health sectors.  

Results: Adjusted logistic regressions indicated that there was no effect of anxiety among older 

adults with gastrointestinal disease on mental health service use. Conversely, in adjusted 

regressions, having a comorbid anxiety disorder with cardiovascular disease or arthritis was 

associated with increased odds of service use from the general sector in comparison to 

cardiovascular disease and arthritis, respectively, alone. Additionally, older adults with comorbid 

any anxiety disorder and gastrointestinal disease in comparison to anxiety alone had lower rates 

of seeking mental health services; however, these significant effects were no longer significant in 

an adjusted model. 

Conclusion: Comorbidity between gastrointestinal conditions and anxiety was associated with 

unmet mental health service needs. This may be conceptualized in the context overlapping 

symptomatology in gastrointestinal conditions and anxiety.  
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Introduction 

In the general population, 65% to 80% of adults with mental disorders do not seek out 

mental health services, and this lack of mental health service use is especially true and well 

documented for older adults (Klap, Unroe, & Unutzer, 2003; Olfson et al., 2002; Trollor, 

Anderson, Sachdev, Brodaty, & Andrews, 2007; Wang et al., 2005). Prior research has found that 

older adults are approximately three times less likely than younger adults to report that they 

received outpatient mental health treatment when they needed it (Karlin, Duffy, & Gleaves, 

2008) and fail to accurately identify that they are suffering from anxiety and/or depression 

(Wetherell et al., 2009). Anxious older adults, in particular, are less likely to use mental health 

services than those who are depressed (Scott, Mackenzie, Chipperfield, & Sareen, 2010), even 

though highly effective pharmacological and psychological treatments exist for both depression 

and anxiety (Ayers, Sorrell, Thorp, & Wetherell, 2007; Bartels et al., 2003; Gatz, 2007; Hendriks, 

Oude Voshaar, Keijsers, Hoogduin, & van Balkom, 2008; Pinquart & Duberstein, 2007). The 

disproportionate number of older adults who do not receive adequate treatment for their 

psychological problems, particularly anxiety disorders, in combination with the rapidly 

increasing older adult population emphasizes the critical need for further investigation of the 

effect of anxiety disorders and comorbid physical conditions on mental health service use 

(Borson, Bartels, Colenda, Gottlieb, & Meyers, 2001; Jeste et al., 1999). In this study, we 

specifically examined the effect of anxiety and comorbid gastrointestinal disease, cardiovascular 

disease, and arthritis on mental health service use in late life.   

Older adults are at increased risk of suffering from multiple physical conditions but few 

studies have taken physical condition comorbidity into account when examining mental health 

service use patterns among anxious older adults. Research indicates that anxiety disorders co-
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occur with a number of physical health conditions in older adults, and that this comorbidity 

results in poorer quality of life outcomes (El-Gabalawy, Mackenzie, Pietrzak, & Sareen, 2014; 

El-Gabalawy, Mackenzie, Shooshtari, & Sareen, 2011). Arthritis, cardiovascular disease, and 

gastrointestinal disease, in particular, have strong associations to anxiety disorders, are highly 

prevalent in late life, and can involve inflammation. Arthritis is among the most prevalent 

diseases in later life (Gureje, Von Korff, Simon, & Gater, 1998; Reginster, 2002) and is 

associated with significant disability and chronic pain (Centers for Disease Control and 

Prevention, 2011; McNeil & Binette, 2001). Recent research suggests that anxiety disorders may 

be more prevalent than mood disorders among arthritis sufferers (Covic et al., 2012; el-Miedany 

& el-Rasheed, 2002; Ho, Fu, Chua, Cheak, & Mak, 2011; McDonough et al., 2014; McWilliams, 

Cox, & Enns, 2003; Stang et al., 2006; Treharne et al., 2005) emphasizing the importance of 

understanding the comorbidity of anxiety and arthritis in relation to mental health service use. 

Cardiovascular disease is also a commonly occurring condition in older adults and increasing age 

is one of its strongest etiological risk factors (Gershlick, 2009; Lloyd-Jones et al., 2010). 

Research indicates that anxiety is significantly associated with several cardiovascular diseases 

and comorbidity may result in negative implications including poorer quality of life (El-

Gabalawy et al., 2011; Fan, Strine, Jiles, & Mokdad, 2008). Finally, although gastrointestinal 

disease can be prevalent across the lifespan, it frequently presents with a severe course in older 

people (Durazzo, Premoli, Bo, & Pellicano, 2007), and older adults who suffer from 

gastrointestinal problems make up a significant proportion of specialty and general hospital 

workload. This workload includes a significant proportion of referrals, longer stays in surgical 

wards, and extra time in radiology (Chaplin, Curless, Thomson, & Barton, 2000; Purkayastha, 

Salter, & Holmes, 1988). Given the large proportion of older adults with gastrointestinal disease 
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utilizing health care services, it is possible that comorbidity between gastrointestinal disease and 

anxiety disorders may result in an increased likelihood of mental health service use as well. 

Anxiety is highly prevalent in gastrointestinal disease and the prevalence of anxiety increases 

with greater numbers of gastrointestinal symptoms in older adults (Wetherell et al., 2010). 

Understanding the relationship between comorbid anxiety and these physical conditions on 

mental service use is critical given that untreated mental health problems in older adults have 

significant social, medical, financial, and physical consequences for individuals and society as a 

whole (Karlin & Fuller, 2007). 

Andersen’s behavioral model of health services use describes that individual factors such as 

predisposing characteristics, enabling resources and, most notably, the need for care are 

associated with service use (Andersen, 1968, 1995). Although this model has been used to 

examine depression among older adults (e.g., Choi, Morrow-Howell, & Proctor, 2006), it has 

been used less often in research in the context of anxiety disorders. The need for care is 

considered the most influential predictor of mental health service use (Scott et al., 2010) and 

older adults who perceive the need for help are especially likely to seek it. Need for care factors 

include self-reported physical health status, which has been found to be significantly associated 

with mental healthcare use in older adults (Karlin, Duffy, & Gleaves, 2008). Specifically, older 

adults who receive mental health services tend to have poorer self-reported physical health than 

those who do no not receive mental health services; and older adults who self-report poor 

physical health are three times more likely than those who self-report good to excellent physical 

health to receive mental healthcare services (Karlin, Duffy, & Gleaves, 2008). Phillips and 

Murrell (1994) also found that older adults who sought mental health services in comparison to 

those who did not reported more physical health problems. In fact, Andersen characterized 
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disability and symptoms of illnesses as need factors (Andersen, 1968, 1995) and thus comorbid 

anxiety and physical conditions may have a particularly strong influence on mental health care 

service use.  

Comorbid anxiety and physical health problems may also affect where older adults seek 

mental health services. A larger proportion of older adults seek mental health services from 

primary care physicians than from mental health professionals (Phillips & Murrell, 1994), 

perhaps because of a tendency to report psychological problems as having a physical origin 

(Haley, 1999). Of concern, however, primary care physicians often under-detect mental health 

problems in older adults (Karlin & Fuller, 2007) and are less likely to refer and treat older as 

compared to younger adults with mental health problems (Alvidrez & Arean, 2002; Mackenzie, 

Gekoski, & Knox, 1999). Despite this, being an anxious physically unwell older adult may be 

especially likely to push older adults to seek help for anxiety disorders from their primary care 

physician. This initial help-seeking from primary care could result in screening and subsequently 

treatment or referral for their mental health problem(s) if they are detected. However, the 

frequency of initial help-seeking and subsequent detection of an anxiety disorder may be 

somewhat dependent on older adults’ comorbid physical condition and associated 

symptomatology. To the best of our knowledge, no studies have examined the role of specific 

comorbid physical conditions on anxious older adults’ likelihood of receiving mental health 

services from specific sectors. Not only is it critical to understand the role of comorbid physical 

conditions and anxiety disorders on mental health service use in general, it is also important to 

examine potential differences among particular physical conditions. Understanding how 

particular physical conditions in anxious older adults relate to service use will help targeted 
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initiatives aimed at enhancing access to care. Thus, the findings of this study will have important 

research, clinical, and policy implications.  

The specific purpose of this study is to investigate the role of commonly occurring 

physical conditions (i.e., gastrointestinal disease, cardiovascular disease, and arthritis) and 

comorbid anxiety disorders on mental health service use in the past year in a large, nationally 

representative sample of Canadian older adults. Our first aim was to confirm that having an 

anxiety disorder and a specified comorbid physical health condition, compared to older adults 

who only had the specified physical health condition without anxiety, would result in increased 

rates of service use from the general sector. We therefore hypothesized that older adults with 

comorbidity would have an increased likelihood of mental health service use from the general 

sector compared to older adults with specific physical health conditions who did not have 

anxiety. We were also interested in whether anxious older adults with specific physical health 

conditions, compared to older adults with specific physical health conditions without anxiety, 

were more likely to seek mental health services from the specialty sector when we eliminated 

those who also sought help from the general sector. This allowed us to examine specialty mental 

health service use without the influence of referrals from the general sector. Because older adults 

have low rates of utilizing specialty services (Phillips & Murrell, 1994), we expected that the 

effect of anxiety in physically unwell older adults would not affect specialty service use. Our 

second aim was to examine the effect of having an anxiety disorder and a specified comorbid 

physical health condition, compared to older adults who only had anxiety without the specified 

physical health condition, on mental health service utilization. In the second aim, we were 

interested in the effect of the specified physical conditions as opposed to the effect of anxiety, 

which was explored in the previous aim, on mental health service use. Based on prior research 
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(Karlin, Duffy, & Gleaves, 2008; Phillips & Murrell, 1994), we hypothesized that comorbid 

physical conditions and a past-year anxiety disorder would be significantly associated with 

increased odds of seeking mental health services from both the general sector and specialty 

mental health sector when compared to those with an anxiety disorder and no physical health 

condition.  In regard to potential differences between gastrointestinal disease, cardiovascular 

disease, and arthritis, we hypothesized that gastrointestinal disease in anxious older adults may be 

especially associated with mental health service use given that gastrointestinal disease is 

associated with high rates of general healthcare use (Chaplin et al., 2000; Purkayastha et al., 

1988). 

Method 

Sample 

The Canadian Community Health Survey: Mental Health and Well-Being (CCHS 1.2), 

includes comprehensive health data with a breadth of information on service use. The main 

objectives of the CCHS 1.2 were to assess the mental health of Canadians, functioning, ability 

and disability; the survey also aimed to examine sociodemographic correlates of mental health 

and to evaluate changes in patterns of mental health and service use. Statistics Canada conducted 

the cross-sectional CCHS 1.2 in 2002 over a period of eight months. The survey has a 77% 

response rate, and includes 36,984 Canadians aged 15 years or older living in private dwellings in 

the 10 Canadian provinces. Eligible respondents were chosen using a multistage, stratified cluster 

design. The survey excluded military personnel, individuals living in institutions, on Indian 

Reserves or Crown Lands, and individuals living in the three territories (Gravel & Beland, 2005). 

The content, sample design, interviewer training, data collection and computation are described 

elsewhere (Gravel & Beland, 2005). We only analyzed adults 55 years or older, which results in a 
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sample size of 12,792. This age cutoff is in accordance with a large body of recent research by 

our group and others (e.g., (Beaulaurier, Seff, & Newman, 2008; Corna, Cairney, & Streiner, 

2010; El-Gabalawy et al., 2014; Mackenzie, El-Gabalawy, Chou, & Sareen, 2013; Mackenzie, 

Reynolds, Chou, Pagura, & Sareen, 2011; Scott et al., 2010), allows for a larger and more 

comprehensive sample size given the relatively specific focus of the study, and it moves away 

from the traditional age cutoff of 65 that is less relevant today as people often retire well before 

or after that age.   

Measures 

Sociodemographic variables.  Sociodemographic variables included in the survey are 

age, sex, marital status, education, and income. We assessed age and income continuously and 

categorized marital status (married/common law, widowed, separated/divorced and never 

married) and level of education (less than secondary school, secondary school/no postsecondary 

education, some postsecondary education, and postsecondary degree/diploma). These 

categorizations are in accordance with previous research examining older adults using the CCHS 

1.2 (El-Gabalawy et al., 2011).  

Anxiety disorders and other mental disorders.  Trained lay interviewers made 

diagnoses of mental disorders using a modified version of the World Mental Health Composite 

International Diagnostic Interview (WMH-CIDI) based on DSM-IV criteria. The survey included 

one or more screening questions, which identified core symptoms, and individuals were screened 

into appropriate diagnostic modules of the survey. Good concordance has been demonstrated 

between diagnoses made by lay-interviewers using the CIDI and clinician administered structured 

clinical interview diagnoses (Haro et al., 2006). We categorized mental disorders into “any past-

year anxiety disorder” (i.e., panic disorder, agoraphobia, social phobia, and post-traumatic stress 
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disorder), “any past-year mood disorder” (i.e., major depression, mania), and “any past-year 

substance use disorder” (i.e., alcohol dependence and illicit drug dependence). Unlike the other 

anxiety disorders indicated above, respondents self-reported on post-traumatic stress disorder in 

the chronic conditions section of the survey. Specifically, the interviewers indicated to 

participants that they were interested in “long-term conditions which are expected to last or have 

already lasted six months or more and that have been diagnosed by a health professional” and 

within this module participants were subsequently asked, “do you suffer from post-traumatic 

stress disorder?”. As in previous research (El-Gabalawy et al., 2011), we included post-traumatic 

stress disorder in the “any anxiety disorder” category.  

Physical conditions.  The survey assessed 23 physical conditions that were based on self-

reported diagnoses by health professionals. As indicated above, we focused our analyses on 

prevalent physical conditions: arthritis or rheumatism (excluding fibromyalgia), cardiovascular 

disease (i.e., heart disease, stroke), and gastrointestinal disease (i.e., bowel disorder such as 

Crohn’s Disease or colitis, stomach or intestinal ulcers). Respondents specifically responded to 

having chronic health conditions that were “long-term conditions which are expected to last or 

have already lasted six months or more and that have been diagnosed by a health professional”. 

We based final categorizations on clinical presentation and prior research using the CCHS 1.2 

(El-Gabalawy et al., 2011). 

Physical health comorbidity. We used number of physical conditions to represent 

physical health comorbidity. This was based on all 23 physical conditions that were assessed in 

the survey (i.e., food allergies, other allergies, asthma, fibromyalgia, arthritis or rheumatism, back 

problems, high blood pressure, migraine headaches, chronic bronchitis, emphysema or COPD, 

diabetes, epilepsy, heart disease, cancer, stomach or intestinal ulcers, stroke, bowel disorder, 
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Alzheimer’s disease or other dementia, cataracts, glaucoma, thyroid condition, chronic fatigue 

syndrome, and multiple chemical sensitivities).  

 Mental health service use.  The CCHS 1.2 collected information on both lifetime and 

past-year mental health service use. The survey specifically asked whether the person had seen, 

or talked on the telephone, with a professional about their “emotions, mental health or use of 

alcohol or drug”. We categorized variables on the basis of whether an older adult sought any 

services, sought services from the general medical sector (i.e., family doctor or general 

practitioner, other medical doctor such as cardiologist, gynecologist or urologist, or nurse), or 

specialty mental health sector (i.e., psychiatrist, psychologist, social worker, counselor, or 

psychotherapist) in the past-year, which is in accordance with prior research (Scott et al., 2010).  

Analytic Strategy  

We analyzed data from the CCHS 1.2 master file maintained at the Statistics Canada 

Research Data Centre in Winnipeg, Manitoba Canada. We calculated weighted frequencies for all 

independent and dependent variables and crosstabulations corresponding with the regression 

analyses.  

Our first set of analyses, corresponding with Aim 1, employed univariate and 

multivariable logistic regressions to examine whether comorbid “any anxiety disorder” and the 

physical condition of interest in comparison to the physical condition of interest alone (i.e., 

gastrointestinal disease, cardiovascular disease, and arthritis) increased the odds of seeking 

mental health services from (1) the general medical sector, and (2) the specialty mental health 

sector excluding individuals who utilized mental health services from the general medical sector. 

Corresponding with Aim 2, we subsequently employed univariate and multivariable logistic 

regressions to examine whether comorbid “any anxiety disorder” and the physical health 
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condition of interest compared to “any anxiety disorder” alone increased the odds of seeking 

mental health services from (1) the general medical sector, (2) the specialty mental health sector, 

or (3) any sector. All analyses included an unadjusted model and a model adjusted for 

sociodemographics, past-year mood and substance use disorders, and physical health 

comorbidity. We analyzed the data using SUDAAN 10.0.1 (Shah, Barnswell, & Bieler, 2009) 

and employed appropriate weights for the CCHS 1.2 to ensure that these data are representative 

of the general Canadian population aged 55+. We also used the bootstrapped weights provided by 

Statistics Canada to account for the complex sampling design of the survey.  

Results 

 Table 1 displays the sample size and weighted prevalence rates of sociodemographic 

factors and the primary variables among adults aged 55+. A total of 3.4% of older adults met 

criteria for past-year any anxiety disorder. The prevalence of past-year mental health service use 

in older adults was 5.3% in any sector, 4.0% in the general medical sector, and 2.8% in the 

specialty mental health sector.  

Table 2 includes crosstabulation results, which display a number of trends and correspond 

with the primary regression analysis results in Tables 3 and 4. Crosstabulations indicate that 

comorbidity is associated with higher prevalence rates of past-year mental health service 

utilization from the general medical sector than having a physical condition alone without 

anxiety, with service use rates being the highest for cardiovascular disease (29.0%), followed by 

arthritis (25.8%) and gastrointestinal disease (16.7%) among older adults with an anxiety 

disorder. These significant differences in prevalence rates are reflected by significant unadjusted 

regressions in Table 3. Differential relationships exist for the specialty sector (excluding those 

who sought help from the general sector), where comorbid anxiety and gastrointestinal disease  
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(3.3%) is associated with similar rates of specialty service use compared to gastrointestinal 

disease without anxiety (4.0%). Conversely, results for arthritis indicate a different relationship – 

a significantly higher prevalence rate of past-year service utilization from the specialty sector for 

comorbidity (7.5%) compared to arthritis without anxiety (1.4%), also indicated by unadjusted 

Table 1 

Sample characteristics among adults aged 55 years and older (N = 12,792) 

 n (weighted percentage) 

Sex  

    Male 5295 (46.8) 

    Female 7497 (53.2) 

Education  

   Less than secondary school 5565 (39.7) 

   Secondary school grad, no post-secondary 1860 (16.7) 

   Some post-secondary education  713 (5.6) 

   Post-secondary degree/diploma 4564 (38.0) 

Marital Status  

   Married or common law 6780 (68.3) 

   Widowed 3618 (18.3) 

   Separated or divorced 1532 (8.2) 

   Single 851 (5.2) 

Physical Conditions  

   Arthritis 5673 (39.4) 

   Cardiovascular disease (heart disease, stroke) 2467 (17.1) 

   Gastrointestinal disease (bowel disease stomach    

   ulcer) 

1247 (9.2) 

Mental Disorders  

   Past-year any anxiety disorder 380 (3.4) 

   Past-year any mood disorder 363 (3.0) 

   Past-year any substance use disorder 51 (0.5) 

Service Use  

   Past-year any service use 664 (5.3) 

   Past-year general medical sector service use 

(general   

   sector) 

519 (4.0) 

   Past-year specialty sector service use (specialty  

   sector) 

315 (2.8) 

Note. All services = psychiatrist, family doctor, psychologist, nurse, social worker, counselor or 

psychotherapist, and other doctor; General sector = family doctor, nurse, other doctor; Specialty sector = 

psychologist, psychiatrist, social worker, counselor or psychotherapist 
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regressions in Table 3. This table further displays lower prevalence rates of past-year service 

utilization from the specialty sector for gastrointestinal disease, cardiovascular disease and 

arthritis (8.7%, 17.7%, and 17.0%, respectively) among older adults with an anxiety disorder in 

comparison to the general sector for gastrointestinal disease, cardiovascular disease and arthritis 

(16.7%, 29.0%, and 25.8%, respectively) among older adults with an anxiety disorder. However, 

direct statistical comparisons between service use sectors were not made. Taken together, these 

results suggest that there may be something particularly unique about comorbid gastrointestinal 

disease and anxiety in mental health service utilization compared to when anxiety is coupled with 

cardiovascular disease and arthritis.  

Table 2 

Prevalence rates of past year mental health service use from various sectors among 

older adults with specified physical health conditions  

 n (weighted %) 

 General Sectora 

GI Disease  

     Comorbid anxiety + GI disease 24 (16.7)  

     Anxiety without GI disease 82 (29.0) 

     GI disease without anxiety 61 (4.7) 

CVD Disease  

     Comorbid anxiety + CVD 27 (29.0) 

     Anxiety without CVD disease 79 (25.6) 

     CVD without anxiety 83 (4.2) 

Arthritis  

     Comorbid anxiety + arthritis 62 (25.8) 

     Anxiety without arthritis 44 (27.1) 

     Arthritis without anxiety 204 (3.9) 

 Specialty Sectorc 

GI Disease  

     Comorbid anxiety + GI disease NR (8.7) 

     Anxiety without GI disease NR (20.9) 

CVD Disease  

     Comorbid anxiety + CVD disease NR  (17.7) 

     Anxiety without CVD disease NR (18.5) 

Arthritis  

     Comorbid anxiety + arthritis 38 (17.0) 

     Anxiety without arthritis 28 (20.0) 
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 Specialty Sector (Excluding General)b 

GI Disease  

     Comorbid anxiety + GI disease NR (3.3) 

     GI disease without anxiety NR (4.0) 

CVD Disease  

     Comorbid anxiety + CVD disease -- 

     CVD disease without anxiety -- 

Arthritis  

     Comorbid anxiety + arthritis 15 (7.5) 

     Arthritis without anxiety 42 (1.4) 

 All Servicesc 

GI Disease  

     Comorbid anxiety + GI disease 29 (19.4) 

     Anxiety without GI disease 101 (34.2) 

CVD Disease  

     Comorbid anxiety + CVD 32 (31.6) 

     Anxiety without CVD disease 98 (30.9) 

Arthritis  

     Comorbid anxiety + arthritis 78 (31.8) 

     Anxiety without arthritis 52 (30.3) 
Note. Displayed prevalence rates correspond with regression analyses in Tables 3 and 4.  

Prevalence rates indicate the weighted percentage of older adults who utilized services from each 

specified sector among those with comorbidity, anxiety alone and/or physical condition alone. Specified 

condition groups (i.e., anxiety alone, physical condition alone, and comorbidity) are based on a priori 

hypotheses.  
a=crosstabulations corresponding with Tables 3 and 4; b=crosstabulations corresponding with Table 3 

only; c=crosstabulations corresponding with Table 4 only  

GI disease = gastrointestinal disease; CVD disease = cardiovascular disease 

--=insufficient sample size; NR=non-releasable data from the Research Data Centre 

 

The Effect of Anxiety Among Older Adults with Physical Conditions on Service Use 

Table 3 displays results of logistic regression analyses investigating comorbidity 

compared to the physical condition alone without anxiety on mental health service use from the 

general medical sector and the specialty mental health sector when excluding those who sought 

services from the general medical sector. We hypothesized that comorbidity would be associated 

with increased service use rates in the general sector but not the specialty sector (when excluding 

older adults who sought services from the general sector). Results of the unadjusted regression  
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analyses reveal that, for each of the physical health conditions, the addition of an anxiety disorder 

significantly increased the odds of mental health service use from the general medical sector. 

However, in the analyses adjusted for sociodemographics, mental disorders, and number of 

physical conditions, the addition of an anxiety disorder among those with gastrointestinal disease 

did not result in significantly increased odds of mental health service use from the general 

Table 3 

Logistic regression analyses predicting mental health service use from comorbid physical 

conditions + anxiety in comparison to the specified physical condition alone without anxiety 

 Dependent Variables 

 General Sector 
Specialty Sector (Excluding 

General) 

Independent 

Variables 

Odds Ratios 

(95% CI) 

Odds Ratios 

(95% CI) 

Gastrointestinal 

Disease + Anxiety 
  

    Unadjusted Model  
4.04 

(1.95-8.36)*** 

0.81 

(0.07-8.89) 

    Adjusted Model 
1.58 

(0.56-4.48) 

0.97 

(0.12-7.70) 

Cardiovascular 

Disease + Anxiety 
  

    Unadjusted Model  
9.26 

(4.05-21.13)*** 
-- 

    Adjusted Model 
3.02 

(1.02-9.00)* 
-- 

Arthritis + Anxiety   

    Unadjusted Model  
8.47 

(5.18-13.86)*** 

5.60 

(1.67-18.77)** 

    Adjusted Model 
3.18 

(1.65-6.14)*** 

3.75 

(1.21-11.64)* 

Note. *p<0.05, **p<0.01, ***p<0.001;   

Unadjusted Model = unadjusted odds ratio 

Adjusted Model = sociodemographics, any mood disorder, any substance use disorder and number of physical health 

conditions  

Reference group: specified physical condition alone without anxiety; -- = insufficient sample size  
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medical sector. In terms of mental health service use from the specialty mental health sector 

when excluding those who sought services from the general medical sector, there was no effect of 

anxiety among those with gastrointestinal disease in utilizing mental health services in both the 

unadjusted and adjusted models. However, in the case of arthritis, comorbidity was associated 

with significantly increased odds of service use from the specialty sector (excluding service 

utilization from the general medical sector) in both unadjusted and adjusted models.   

The Effect of Physical Conditions Among Older Adults with Anxiety on Service Use 

Table 4 displays results of logistic regression analyses examining the relationship 

between anxiety and comorbid physical conditions, compared to anxiety alone, on mental health 

service use from the general medical sector, specialty mental health sector, and both (i.e., all 

services). We hypothesized that there would be an effect of comorbid physical conditions in older 

adults with an anxiety disorder on service use. Although comorbidity in anxiety and comorbid 

gastrointestinal disease was initially associated with significantly lower odds of mental health 

service use from the specialty mental health sector and both sectors in the unadjusted models, the 

adjusted models were non-significant. All other findings were non-significant.   

Discussion 

 The current study represents the first investigation of comorbid physical conditions and 

anxiety disorders on mental health service use in late life. We found partial support for our 

hypotheses based on Andersen’s behavioral model of health services use (Andersen, 1995). 

Results indicated that physical health comorbidity among older adults with anxiety disorders did 

not result in an increased likelihood of receiving mental health care services (Table 4). However, 

when exploring whether anxiety had an impact on service use in physically unwell older adults 

several noteworthy findings emerged (Table 3).  
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Table 4 

Logistic regression analyses predicting mental health service use from comorbid physical health conditions + anxiety in comparison 

to anxiety alone without the specified physical condition 

 
Dependent Variables 

 All services General Sector Specialty Sector 

Independent 

Variables 

Odds Ratios 

(95% CI) 

Odds Ratios 

(95% CI) 

Odds Ratios 

(95% CI) 

Gastrointestinal 

Disease + Anxiety 
   

    Unadjusted Model  
0.46 

(0.23-0.94)* 

0.49 

(0.24-1.02) 
0.36 

(0.14-0.97)* 

    Adjusted Model 
0.43 

(0.14-1.30) 

0.59 

(0.19-1.76) 

0.28 

(0.05-1.57) 

Cardiovascular 

Disease + Anxiety 
   

    Unadjusted Model  
1.03 

(0.46-2.28) 

1.18 

(0.50-2.79) 

0.95 

(0.30-2.98) 

    Adjusted Model 
1.35 

(0.48-3.81) 

1.66 

(0.58-4.73) 

1.42 

(0.30-6.71) 

Arthritis + Anxiety    

    Unadjusted Model  
1.07 

(0.55-2.08) 

0.94 

(0.47-1.88) 

0.82 

(0.34-2.00) 

    Adjusted Model 
1.14 

(0.42-3.14) 

0.94 

(0.34-2.65) 

1.01 

(0.23-4.46) 
Note. *p<0.05  

Unadjusted model = unadjusted odds ratio 

Adjusted model = sociodemographics, any mood disorder, any substance use disorder and number of physical health conditions  

Reference group: any anxiety disorder alone without specified physical condition 



 ANXIETY AND PHYSICAL HEALTH CONDITIONS IN OLDER ADULTS 111 

Our first finding was that Canadian older adults have an overall higher prevalence of past-

year mental health service use from the general medical sector (weighted prevalence rate = 4%) 

than the specialty mental health sector (weighted prevalence rate = 2.8%). Although there are few 

studies examining general prevalence rates of past-year service utilization among older adults, 

our finding is consistent with previous studies reporting that less than 3% of older adults seek 

mental health services within the past 12 months (Olfson & Pincus, 1996). Rates of service use 

were particularly low among older adults with an anxiety disorder and the comorbid physical 

conditions of interest. In this study, less than 20% of anxious older adults with all specified 

conditions sought help from the specialty mental health sector and less than 30% of anxious older 

adults with all specified conditions sought mental health services from the general sector. 

Anxious older adults with and without physical health problems have overall lower prevalence 

rates of service use from the specialty mental health sector compared to the general health sector, 

which is in accordance with prior research (Phillips & Murrell, 1994). The finding that older 

adults have a higher prevalence rate of service use from the general sector in comparison to the 

specialty sector may be due to more favorable attitudes among older adults towards seeking 

mental health care from primary care physicians (Mackenzie, Gekoski, & Knox, 2006) and that 

older adults are less likely to be referred for specialty services than younger adults (Alvidrez & 

Arean, 2002; Mackenzie, Gekoski, & Knox, 1999). In fact, older age is associated with less 

desirability for specialty services such as mental health counseling and stress management 

relative to younger adults (Wetherell et al., 2004). The differences in prevalence rates of mental 

health service utilization from the general sector compared to the specialty sector are concerning 

given the stress on primary care physicians who deal with complex medical issues and have 

severe time constraints (Kaplan, Adamek, & Calderon, 1999). There is a need for greater 
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collaboration between primary care physicians and the specialty mental health sector (Patel et al., 

2013), particularly in regard to care for older adults (Speer & Schneider, 2003). In fact, older 

adults with mental disorders display greater treatment engagement and commitment to care in an 

integrated treatment model (i.e., mental health services co-located in a primary care setting) 

compared to an enhanced referral model (i.e., expedited referrals, scheduling and transportation 

to external mental health services)(Bartels et al., 2004).  

Our second finding from this study is that differential relationships exist in mental health 

service use in older adults with anxiety disorders and particular comorbid physical conditions. 

With respect to gastrointestinal disease, older adults with both anxiety and gastrointestinal 

disease had a significantly lower prevalence of mental health service use than those who only had 

anxiety (Tables 2 and 4). Further, there was no independent effect of anxiety on mental health 

service use from the specialty sector and, surprisingly, also the general sector among 

gastrointestinal disease sufferers in adjusted models (Table 3). The unique trends of mental health 

service use specific to gastrointestinal disease relative to arthritis and cardiovascular disease may 

be a result of overlapping symptomatology with anxiety disorders. Specifically, anxiety disorders 

in older adults often manifest somatically (e.g., stomach pains; Scott et al., 2008) and may be 

particularly difficult to differentiate from gastrointestinal disease symptoms, resulting in a 

decreased likelihood of seeking help for anxiety disorders and potentially an increased likelihood 

of seeking help for physical health complaints (Lenze et al., 2005). Concurrently, health 

professionals may have more difficulty identifying an anxiety disorder in late life when combined 

with gastrointestinal disease because of these prominent somatic complaints (Karlin & Fuller, 

2007). Particular gastrointestinal diseases and bowel disorders, such as irritable bowel syndrome, 

are diagnosed largely based on rule out criteria and particular clinical symptoms being met (i.e., 
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Rome criteria) as opposed to clear-cut physical markers (Boyce, Koloski, & Talley, 2000) 

making symptomatology especially difficult to differentiate from somatic presentations of 

anxiety disorders. Alternatively, easier distinctions between physical health states and anxiety 

disorders can be made in the case of arthritis or cardiovascular disease because of the clear-cut 

physical health identifiers (e.g., inflammatory markers in the case of rheumatoid arthritis). The 

results specific to gastrointestinal disease may also be a result of symptomatology associated with 

particular gastrointestinal symptoms (e.g., diarrhea, vomiting) when linked with anxiety that 

dissuades older adults from leaving their house and thus seeking mental health services. Finally, 

prior research indicates that particular pharmacological treatments for gastrointestinal disease can 

result in anxiety as an adverse effect. For example, psychiatric symptoms such as anxiety are 

known side effects of particular antibiotics, which are frequently prescribed for Crohn’s disease 

(Turjanski, 2005). Anxiety as a side effect of medication may further complicate diagnosis. Both 

the older adult and physician may not believe that the prominent anxiety symptoms warrant 

individual treatment if they are perceived to be a side effect of particular pharmacological 

treatments. Given these findings, future research should aim to understand the role of physical 

health symptomatology on mental health service utilization in anxious older adults.  

Anxiety in arthritis sufferers was associated with increased mental health service use from 

both the general sector and, surprisingly, the specialty sector compared to arthritis alone. Arthritis 

is associated with significant disability (Centers for Disease Control and Prevention, 2011; 

McNeil & Binette, 1999) and anxiety in arthritis sufferers results in poorer overall physical health 

related quality of life in comparison to having arthritis alone (El-Gabalawy et al., 2011). 

Therefore, it is possible that older adults with arthritis who suffer from comorbid anxiety may be 

utilizing healthcare for their arthritis at higher rates because of higher rates of disability and 
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poorer physical functioning, which also increases the likelihood of receiving care for their 

anxiety. This may be particularly true for younger older adults (e.g., 55-64) who typically 

continue to work and suffer from role disability. Of note, it is promising that anxiety in arthritis 

sufferers (compared to arthritis sufferers without anxiety) was more likely to result in specialty 

mental health sector use, excluding service utilization from the general sector. This suggests that 

older anxious adults with arthritis may be independently seeking mental health services in the 

absence of referrals. Despite this, rates of service use among anxious older adults with physical 

conditions were still relatively low, and lower than what has been reported in prior research. For 

example, in a population based US study of adults aged 45+, anxious older adults with arthritis 

had a 50% prevalence rate of seeking professional help for their mental disorder and those who 

sought help were also most likely to seek services from family doctors (Murphy, Sacks, Brady, 

Hootman, & Chapman, 2012). In comparison, the current study found a prevalence rate of 31.8% 

of mental health service use (i.e., in all services) in anxious older adults with arthritis, with also 

the majority seeking services from the general sector. These low rates of service use emphasize 

the need for identification of anxiety among physically unhealthy older adults.   

The current study must be considered in light of several important limitations. First, 

physical conditions were based on self-reports of a diagnosis by a healthcare professional. 

Although prior research has found high concordance between self-report and physician diagnosed 

conditions (Baumeister, Kriston, Bengel, & Harter, 2010), this does not eliminate the possibility 

of recall bias, particularly among older adults. Moreover, physical health condition categories 

were limited and other diseases that fit into diagnostic categories, or markers of varying severity 

of the physical conditions assessed, may present quite differently. This is an important area of 

future research given the drawbacks of this epidemiological dataset. Second, although we only 
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investigated past-year conditions and past-year service use, this study employed cross-sectional 

data and therefore we cannot determine causality of the relationships. Third, given restrictions in 

these data, we were unable to determine whether service use was specifically sought for an 

anxiety disorder or another mental disorder. To help resolve this, we controlled for other mental 

disorders in the statistical models. Fourth, we restricted our analyses to older adults aged 55+. It 

is possible that service use rates may significantly differ among younger older adults compared to 

the oldest old in a number of ways such as insurance status and coverage, health status, and 

attitudinal barriers. This expanded age range may have also inflated service use rates in our study 

as younger adults are more likely to seek mental health services than older adults. Future research 

should aim to understand the effect of comorbidity on service use among subgroups of older 

adults. Fifth, although the survey assessed a range of anxiety disorders, the commonly occurring 

generalized anxiety disorder was not included, which may have influenced trends of service use. 

Finally, differences between sectors (e.g., general versus specialty) in this study were descriptive 

and significance tests were not employed because of restricted statistical power. Future research 

should examine whether service use from the general sector among particular condition groups 

statistically differs from service use in the specialty sector.  

Although there is recognition that anxious older adults are less likely to seek mental 

health care services, particularly in the specialty mental health sector, less was known about the 

effect of physical health comorbidities on mental health service utilization. This is the first 

nationally representative study to specifically examine the role of commonly occurring physical 

conditions in anxious older adults on mental health service use from both the general sector and 

specialty mental health sector. Canadian older adults seek services from the specialty sector at 

lower rates than the general sector despite the fact that mental health treatment is more effective 
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in the specialty than general sector (Young, Klap, Sherbourne, & Wells, 2001). We should 

continue to attempt to enhance accessibility of specialty services to older adults. Results further 

indicated that comorbid anxiety disorders and physical conditions in older adults may sometimes 

increase and other times decrease the likelihood of mental health service use. This may be a result 

of symptom overlap between particular physical health conditions and anxiety and emphasizes 

the importance of careful screening of anxiety when comorbid with particular physical conditions 

so that appropriate interventions or referrals are employed. Further research should aim to 

understand physical health symptomatology in service use trends. It is particularly important to 

understand mental health service use patterns in physically unwell older adults as anxiety and 

comorbid physical conditions are associated with poorer quality of life and worse functioning 

than suffering from these conditions alone (El-Gabalawy et al., 2011; Sherbourne, Wells, 

Meredith, Jackson, & Camp, 1996). Additionally, treatments for anxiety are associated with a 

reduction in both somatic and anxious symptoms in late life (Lenze et al., 2005). Therefore 

adequate initial mental health treatment may subsequently result in a reduction of both health and 

mental health service utilization as a whole because of overall better health trajectories in 

individuals suffering from comorbidity. We are hoping that this study contributes to the 

groundwork for much needed research in this area. Understanding mechanisms that may promote 

or prevent anxious older adults from seeking care is critical for prevention and will likely have 

important implications for individuals and the healthcare system as a whole. 
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Chapter Four: General Discussion 

Interactions between mental disorders and age-related vulnerabilities, such as reduced 

physical functioning and the onset of disease, can result in a cascade of declines in physical, 

psychological, social, and cognitive functioning in late life (Bryant, Jackson, & Ames, 2008; 

Institutes of Medicine, 2012). These interactions and subsequent declines not only have an effect 

at the micro level in regard to morbidity, reduced functionality and, at the extreme, mortality but 

also the macro level in terms of financial, system-related, and societal burden (Knight & Sayegh, 

2011). This thesis addresses the compelling health care problem of anxiety disorders in older 

adults with commonly occurring physical health conditions by understanding longitudinal 

comorbid relationships and mental health service use implications of comorbidity. Specifically, 

the goal for Study 1 was to examine the temporal relationship between specific anxiety disorders 

and arthritis, cardiovascular disease, and gastrointestinal disease including examining predictors 

of comorbid relationships among older adults. The goal for Study 2 was to begin to understand 

one possible correlate of comorbidity by investigating mental health service use implications of 

comorbid any anxiety disorder and arthritis, cardiovascular disease, and gastrointestinal disease 

among older adults. Although these two studies included culturally distinct populations in the 

United States and Canada, I can begin to speculate on the complex relationship between anxiety 

disorders and physical health problems in late life, which have broader implications for 

healthcare systems.  

 In the New England Journal of Medicine, Bartels and Naslund (2013) discussed the health 

crisis that is unfolding for the increasing numbers of older adults with misunderstood and 

undertreated mental health issues, which they coined the “underside of the silver tsunami” 

(Bartels & Naslund, 2013). As summarized in Chapter One, the number of older adults with 
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mental health problems including substance use disorders is expected to double by the year 2030, 

which corresponds with the increasing older adult population (Institutes of Medicine, 2012). 

Concurrently, a significant proportion of older adults suffer from debilitating physical health 

conditions (Dall et al., 2013; Fried, Ferrucci, Darer, Williamson, & Anderson, 2004) and 

comorbidity of anxiety and physical health conditions results in poorer health outcomes and 

higher rates of medical service use (Institutes of Medicine, 2012). A thorough understanding of 

comorbid anxiety disorders and commonly occurring physical health conditions is clearly 

indicated in order to effectively identify at risk older adults for prevention and treatment 

purposes.  

Conceptualizing Findings Using the Strength and Vulnerability Integration  

Theoretical Model 

Comorbid Anxiety Disorders and Physical Health Conditions 

 In order to begin to develop interventions targeted at comorbid anxiety disorders and 

physical health conditions among the older adult population, we must attempt to answer the old 

causality dilemma of “which came first, the chicken or the egg?”. Study 1 indicated that there is 

evidence to suggest both temporal relationships, but this may be dependent on both the anxiety 

disorder and physical condition assessed.  

In addition to the mechanisms discussed in Chapter Two (Study 1), conceptualizing these 

findings using the Strength and Vulnerability Integration Theoretical model (SAVI; (Charles, 

2010)) provides a unique theoretical perspective for understanding co-occurring relationships. 

Specifically, as indicated in Chapter One, SAVI outlines mechanisms behind older adults’ 

enhanced emotional well-being compared to younger adults and situations in which this may be 

compromised. SAVI indicates that emotional well-being may be compromised in late life in the 
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case of a physical condition where pain and disability is chronic and unremitting and impacts 

daily life. In the case of such an illness, older adults do not have the capacity to employ the 

adaptive cognitive and behavioral skills associated with well-being and as a result may be 

emotionally dysregulated and susceptible to mental disorders. Specifically, a debilitating chronic 

illness is associated with constant cognitive and behavioral demands that do not allow an older 

adult to re-direct, re-appraise, or behaviorally remove him or herself from the illness. The 

chronicity of an illness will wear away physical and psychological reserves decreasing emotion 

regulation capacity. Results from Study 1 indicated that only arthritis was an independent 

predictor of incident generalized anxiety disorder after adjustment for sociodemographic factors, 

comorbid depressive and substance use disorders, and number of physical health conditions. 

Arthritis in particular often presents as a highly debilitating, painful chronic health condition 

(McNeil, 1999; Centers for Disease Control and Prevention, 2011), which over time may 

compromise emotional well-being resulting in the onset of an anxiety disorder. It is possible that 

the same temporal effects were not observed for cardiovascular disease and gastrointestinal 

disease because of the heterogeneity of these physical health conditions in terms of severity and 

disability presentations and that daily functionality may not be as greatly impacted. Therefore, in 

the case of these conditions, adaptive attentional, appraisal and behavioral skills can still be 

employed and emotional well-being is not compromised. For example, cardiovascular disease 

such as heart disease is frequently conceptualized as the “silent killer” because of its serious 

potential deleterious outcomes in the absence of phenotypic symptomatology or that physical 

symptoms (e.g., shortness of breath, fatigue) are not debilitating and chronic, particularly when 

adequately treated. Interestingly, recent research suggests that the onset of a serious illness (i.e., 

colorectal cancer) in older adults does initially result in increased negative affect that is on par 
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with younger adults’ negative affect with the same illness. However, older adults’ negative affect 

declines more rapidly than their younger counterparts with further time elapsed since the 

diagnosis and treatment as a result of having lower threat cognitive appraisals. Older adults’ 

strengths in emotional regulation in the context of colorectal cancer re-emerged once treatment 

demands were completed 6 months following the diagnosis (Hart & Charles, 2013). Therefore in 

older adults, the chronicity and debility of an illness may be critical in the susceptibility to an 

anxiety disorder.  

 Results from Study 1 further indicated that after controlling for several possible 

confounding variables such as sociodemographics and comorbid depressive and substance use 

disorders, all the assessed physical health conditions (i.e., arthritis, gastrointestinal disease, and 

cardiovascular disease) significantly predicted incident panic disorder with or without 

agoraphobia 3 years later. However, these effects were no longer significant in the most stringent 

model, which suggests that increasing numbers of physical health conditions were associated 

with incident panic disorder. Charles (2010) suggests that in the case of comorbid physical health 

conditions, adaptive emotional regulation may be particularly compromised because of the 

aforementioned processes, which may result in an increased risk of anxiety in late life. 

Controlling for co-occurring physical health conditions may in fact control for emotional 

dysregulation and help conceptualize why these findings became non-significant in the most 

stringent model.  

In Study 1 there was also evidence to suggest that anxiety disorders are significant 

predictors of incident gastrointestinal disease 3 years later in older adults. Specifically, after 

adjustment for sociodemographics, comorbid depressive and substance use disorders, and number 

of physical health conditions, only PTSD and any anxiety disorder were significantly associated 



 ANXIETY AND PHYSICAL HEALTH CONDITIONS IN OLDER ADULTS 132 

with incident gastrointestinal disease. SAVI can also be used to conceptualize these temporal 

results. The theoretical model describes a positive relationship between adaptive physiological 

flexibility and emotional well-being (Charles, 2010). SAVI indicates that an older adult will 

experience the onset of physiological arousal in the context emotional dysregulation such as in 

the case of an anxiety disorder. Chronic physiological arousal will impact particular biological 

systems such as the immune system because of age related physiological vulnerabilities, which 

will put an older adult at increased risk of physical health problems. In support, recent research 

by Charles and colleagues (2013) suggests that a higher than average level of negative affect in 

older adults is significantly associated with changes in cortisol; however, this association does 

not exist in younger adults despite the fact that younger adults have overall higher averages of 

negative affect (Piazza, Charles, Stawski, & Almeida, 2013). This highlights this physiological 

vulnerability and sensitivity in late life. These physiological vulnerabilities may be particularly 

true to body systems especially sensitive to emotional stimuli such as the gastrointestinal tract 

(Drossman et al., 1999; Levenstein, 1999). There are also a number of other mechanisms that 

may be at play as discussed in Chapter Two. It is essential for future research to carefully 

evaluate these mechanisms in order to understand temporal relationships in older adults, which 

will contribute to prevention initiatives. In line with SAVI, recent research suggests that 

rumination may be a key risk factor among older adults in reducing adaptive emotional flexibility 

following a stressor. For example, rumination has been found to be significantly associated with 

delayed physiological recovery in older adults compared to younger adults (Robinette & Charles, 

2014). This may be an important potential mediator to examine in the temporal relationship 

between anxiety disorders and physical health conditions given that rumination is highly 

amenable to treatment, particularly cognitive therapy. Implementing cognitive therapy in older 
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adults with anxiety may have a significant effect in reducing the likelihood of an incident 

physical condition such as gastrointestinal disease.   

Predictors of Comorbid Anxiety Disorders and Physical Health Conditions 

Study 1 demonstrated that temporal relationships between anxiety disorders and physical 

health conditions exist among older adults, but it is also important to understand risk factors of 

these comorbid relationships in late life. Results from Study 1 indicated that, in most cases, 

significant predictors of both incident physical health conditions alone and incident anxiety 

disorders alone are also risk factors for incident comorbid any anxiety disorder and physical 

health conditions. Specifically, being female was an independent risk factor of incident anxiety 

disorder and comorbid gastrointestinal disease and arthritis, but not cardiovascular disease. The 

non-significant findings for female sex and its association to cardiovascular disease may be due 

to the fact that males tend to be at increased risk of most cardiovascular diseases (Fried et al., 

1998; Lee et al., 2009), which would impact significant findings in comorbid relationships. 

Results further indicated that poor mental health related quality of life was a significant 

independent risk factor for incident comorbid any anxiety disorder and the assessed physical 

health conditions. Poor mental health related quality of life as a risk factor may also be 

conceptualized using SAVI. As previously discussed, poor mental health related quality of life in 

older adults (i.e., emotional dysregulation) may cause chronic physiological arousal increasing 

the risk of physical health conditions and ultimately worsening mental health to the point of an 

onset of an anxiety disorder. However, there is also another explanation that may help 

conceptualize both being female and having poor mental health related quality of life being risk 

factors for comorbidity using SAVI. As discussed in Chapter One, Charles (2010) describes three 

key situations where emotional regulation and avoidance of negative affect may be compromised 
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for older adults. The first is in the case of a chronic unremitting stressor; the second is 

neurobiological dysregulation; and the third is threats or loss to social belonging. In regard to the 

latter, psychological literature suggests that being female and poor mental health related quality 

of life are two correlates of social isolation in late life (Hawton et al., 2011). Older adult women 

tend to live alone more often than their male counterparts likely because of women’s longer life 

expectancies (Denton, Prus, & Walters, 2004). Moreover, the transition from a marital 

relationship to living alone, such as in the case of death of a spouse, is associated with significant 

distress (Stone, Evandrou, & Falkingham, 2013), particularly for females. Social isolation factors 

such as perceived isolation and disconnectedness are predictors of both compromised emotional 

and physical health (Charles, 2010; Cornwell & Waite, 2009a, 2009b; Lin, Ye, & Ensel, 1999), 

which may increase the risk of comorbidity. Thus, social isolation may be a critical mediator in 

the relationship between being female and poor mental health related quality of life predicting 

incident comorbidity of anxiety and physical health conditions. Future research should aim to 

understand the relationship between particular risk factors and social isolation and its impact on 

incident comorbid relationships. In addition, interventions should be targeted at identified risk 

factors. It may be appropriate, for example, to carefully evaluate whether treatments (e.g., 

cognitive therapy) should be targeted at older adults who report poor mental health in the absence 

of an identified mental disorder. As indicated, older adults with negative affect are at greater risk 

of negative health implications than younger adults (Robinette & Charles, 2014). Mental health 

related quality of life may therefore be an important indicator of subsequent declines in late life, 

particularly given that older adults typically have enhanced emotional regulation and better 

quality of life. In sum, although poor quality of life may not be significantly problematic in 

younger adults, poor quality of life in older adults may be particularly concerning as it is an 
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important indicator for incident comorbid anxiety disorders and physical health conditions. 

Future research should investigate this possibility.  

Mental Health Service Use Implications of Comorbidity  

 Health professionals are well aware that comorbid physical health conditions often 

complicate detection, diagnosis, treatment and subsequent management of mental disorders in 

late life. However, little is known about the impact of physical health conditions on mental health 

service use in anxious older adults. Understanding patterns of mental health service use including 

if, in what contexts and where anxious older adults with comorbid physical health conditions 

utilize mental health services is essential in considering health system reform to ensure older 

adults are receiving appropriate care. Study 2 aimed to understand trends of mental health service 

use in older adults with an anxiety disorder and specific comorbid physical health conditions. 

Results indicated unique relationships with anxiety disorders and specified physical health 

conditions, which are interesting with respect to the comorbidity findings implicated in Study 1. 

Rates of mental health service use did not significantly differ between older adults with anxiety 

alone compared to older adults with anxiety and both comorbid arthritis and cardiovascular 

disease. However, in the case of gastrointestinal disease, rates of mental health service use were 

lower when comorbid with anxiety than compared to anxiety alone. Additionally, after 

controlling for confounding variables, older adults with gastrointestinal disease alone were no 

more likely to seek mental health services than older adults with gastrointestinal disease and 

comorbid anxiety. Conversely, in the most stringent model, anxiety and comorbid arthritis and 

cardiovascular disease compared to these physical health conditions alone resulted in an 

increased likelihood of utilizing mental health services from the general mental health sector.  
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There is clearly something indicated with gastrointestinal disease, which was found to be 

a significant outcome of both any anxiety and PTSD in Study 1 and associated with reduced rates 

of mental health service use in the context of anxiety in Study 2. This suggests that although 

older adults may have an increased vulnerability to comorbid anxiety and gastrointestinal disease, 

this may not translate into receiving appropriate mental health care for their anxiety. I 

hypothesized that overlapping symptomatology in gastrointestinal disease and anxiety may 

explain differences in findings in mental health service use across the specified physical health 

conditions. Specifically, overlapping symptomatology may make it difficult to disentangle, and 

therefore accurately identify, an anxiety disorder. This is further complicated by the fact that not 

only do older adults frequently ruminate and worry about their physical health, anxiety may more 

often manifest somatically in late life (El-Gabalawy, Mackenzie, Thibodeau, Asmundson, & 

Sareen, 2013). This may make identification of an anxiety disorder particularly challenging in the 

context of gastrointestinal disease. SAVI describes physiological vulnerabilities in the context of 

emotional dysregulation for older adults. When an older adult experiences anxiety in the absence 

of a chronic physical condition, they may have internal physiological changes and coinciding 

cognitive and behavioral vulnerabilities that are associated directly with their anxiety disorder. 

However, SAVI indicates that a chronic unrelenting illness can further cause significant cognitive 

and behavioral changes (e.g., rumination) and emotional dysregulation, which may exacerbate the 

initial anxiety disorder. Perhaps in the case of an anxiety disorder and subsequent onset of 

gastrointestinal disease, these cognitive and behavioral changes are so significant that they impact 

seeking mental health services through, for example, avoidance or debility. This may be 

especially true because of the potential overlapping of symptoms of anxiety and gastrointestinal 

disease.  
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Health Service Reform Considerations 

Training Level 

Unfortunately, older adults with mental disorders are less likely than younger adults to 

utilize mental health services (Karlin, Duffy, & Gleaves, 2008)  and as indicated, this may be 

further complicated by comorbid physical health conditions. Older adults also have an increased 

likelihood of seeking mental health services from medical professionals such as their primary 

care providers rather than mental health care specialists (Karlin & Karel, 2014). In fact in the 

United States, mental health services only account for 1% of Medicare expenditures (Bartels & 

Naslund, 2013). There is also another complicating factor that may decrease the likelihood of 

older adults with comorbid physical and mental health conditions utilizing mental health services: 

that appropriate services aren’t available to them because many health professionals including 

mental health specialists and primary care physicians are not trained in geriatric healthcare. Only 

4.2% of psychologists specialize in treating older adults according the American Psychological 

Association and more than half of the positions in geriatric psychiatry go unfilled every year 

(Bartels & Naslund, 2013; Institutes of Medicine, 2012). Pachana and colleagues (2010) 

emphasize the importance of geriatric training at both the undergraduate and graduate level, 

which is the best predictor of future geriatric specialization. Results from a study evaluating 

geriatric training in Psychology at the graduate level in both Canada and the United States 

indicated that applied geropsychology clinical experiences was the best opportunity for 

geropsychology exposure. A total of 28.3% of the sampled graduate programs in the United 

States indicated they had offered a non-required geropsychology course, whereas 20% of 

Canadian graduate programs had both a required and elective course in geropsychology 

(Pachana, Emery, Konnert, Woodhead, & Edelstein, 2010). As a first step to increasing the 
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number of health professionals with training in geriatrics, it will important to include additional 

coursework and training opportunities for students. Interestingly, graduate programs in both 

Canada and the United States indicated that there are barriers to hiring geropsychologists in order 

to implement these opportunities (e.g., coursework, practica) such as insufficient access to older 

adult patients. This is clearly a systemic and circular problem as there is concurrently an unmet 

service need for older adults with mental health issues.  

Consumer Level 

Health literacy and knowledge. There is a clear need to modify current healthcare 

systems in order to increase the likelihood of appropriate identification of anxiety disorders and 

subsequent treatment among older adults both with and without physical health conditions. 

Accurate recognition of mental heath issues in the context of a medical illness could start at the 

consumer level. Specifically, strategies to enhance health literacy and knowledge among older 

adults may enhance their ability to accurately identify mental health difficulties in the presence of 

a physical condition. It may be particularly important for an older adult to receive clear 

information on symptoms relating to both a diagnosed physical condition and mental health 

problem. It may be particularly important for healthcare providers to emphasize conditions with 

high comorbidity rates, potential overlapping symptoms, and providing psychoeducation on 

clinical outcomes for comorbid relationships. For example, in the case of arthritis, information 

could be provided in regard to it being a risk factor for anxiety, how anxiety may manifest in the 

presence of arthritis including possible side effects of medications, and where to seek additional 

mental health services if an older adult with arthritis experiences symptoms of anxiety or panic.  

Providing accessible resources to older adults using a variety of outlets, including 

websites, may enhance health literacy and knowledge; older adults represent the fastest growing 
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consumer demographic using the Internet (Wagner, 2010). Approximately one third of older 

adults seek health information on the Internet following a medical appointment and 

approximately half will seek out health information unrelated to a medical appointment (Flynn, 

Smith, & Freese, 2006). Unfortunately health information on the web is often complicated and 

innapropriate for older adults (Becker, 2004) who have been shown to have lower health literacy 

than younger adults (Baker, Gazmararian, Sudano, & Patterson, 2000). It is therefore essential to 

develop focused resources aimed at this demographic and that appropriate knowledge translation 

occurs at the provider level in regard to accessibility of these resources. 

Holistic approaches and techniques. Finally, it may be important to provide information 

to patients on health behaviors and accessible treatments or techniques that can be self initiated 

and are holistic, improving both physical and mental health (Astin, Shapiro, Eisenberg, & Forys, 

2003; Wolsko, Eisenberg, Davis, & Phillips, 2004). Early implementation of positive health 

behaviors or engaging in accessible forms of treatments/techniques may improve quality of life 

for those suffering from comorbid mental and physical health conditions, but ideally would also 

play a role in reducing risk of an incident comorbid condition. Examples of modifiable health 

behaviors that are known to positively affect mental and physical health include a balanced diet, 

eliminating smoking, appropriate alcohol consumption, good sleep hygiene, and exercise 

(Vreeland, 2007a, 2007b). This may be especially important in the case of certain physical health 

conditions such as cardiovascular disease, where increasing age is associated with maladaptive 

health behaviors that are risk factors for cardiovascular diseases and events (Shay et al., 2012). 

Exercise is well known to have both significant mental and physical health benefits for 

adults (Penedo & Dahn, 2005) but especially older adults as activity declines with age (Taylor et 

al., 2004). However, few Canadian and American adults meet or exceed the North American 
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guidelines for physical activity, which recommends 150 minutes of moderate-to-vigorous 

physical activity weekly (Bryan & Katzmarzyk, 2009; Carlson, Fulton, Schoenborn, & Loustalot, 

2010; Centers for Disease Control and Prevention, 2004; Tucker, Welk, & Beyler, 2011) and a 

large majority of adults are unaware that these guidelines exist (Cunningham, Carroll, Carlson, & 

Fulton, 2013). Specific guidelines have also been established for older adults (aged 65+ or 50-64 

with a medical condition or functional limitations) for healthy aging and preventive medicine that 

recommend moderate-intensity exercise for 30 minutes five days a week or vigorous-intensity 

aerobic exercise for 20 minutes three days a week. Further, it is recommended that older adults 

engage in resistance exercise by conducting 8-10 exercises on two non-consecutive days per 

week using major muscle groups, and conduct flexibility and balance exercises weekly (Nelson et 

al., 2007). The recommendations also include a discussion surrounding exercise in the context of 

chronic health conditions and urge older adults to avoid sedentary behavior. At this point in time, 

older adults have the highest medical expenditures of any other age group and the least amount of 

physical activity (Centers for Disease Control and Prevention, 2004). Research indicates that 

increases in physical activity by this older demographic would have significant positive 

implications for the health economy (Martinson, Crain, Pronk, O'Connor, & Maciosek, 2003).  

It is well established that regular exercise reduces the risk of a large number of physical 

health conditions (Nelson et al., 2007) including cardiovascular diseases (Fletcher et al., 2001; 

Pollock et al., 2000; Thompson et al., 2003), gastrointestinal diseases (Johannesson, Simren, 

Strid, Bajor, & Sadik, 2011; Strate, Liu, Aldoori, & Giovannucci, 2009), and arthritis (American 

Geriatrics Society, 2001; Metsios et al., 2008). Regular exercise also reduces the risk of falls and 

associated injuries (Carter, Kannus, & Khan, 2001; Robertson & Campbell, 2001) and functional 

limitations (Keysor, 2003; Nelson et al., 2004) among older adults. Additionally, population-
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based research has found that individuals who engage in regular activity are less likely to suffer 

from a number of chronic mental disorders (Goodwin, 2003). Asmundson and colleagues (2013) 

conducted a comprehensive review examining the efficacy of exercise treatments on anxiety 

disorders and found very promising effects on reduction of symptomatology across anxiety 

disorders (Asmundson et al., 2013). Exercise may therefore be used as individual treatments, but 

also as an adjunct therapy and/or implemented in those with immediate need (e.g., those on 

waitlists). Health professionals should (1) provide these exercise guidelines directly to older 

patients in writing, (2) engage in a discussion problem solving and creating adaptations around 

barriers (e.g., activities precluded by physical health conditions), and (3) creating a gradient or 

stepwise approach to meeting recommendations, which would ultimately promote success.  

Health professionals may also consider providing education around relaxation or 

meditational techniques to at-risk older adults, such as components of mindfulness-based stress 

reduction, diaphragmatic breathing, guided imagery, Tai Chi or progressive muscle relaxation 

(frequently broadly referred to as complementary or alternative therapies). There is growing 

interest in the significant benefits of relaxation or meditational training, which have been 

highlighted recently in the media. Evidence suggests that there may be an increased likelihood of 

using complementary and alternative therapies compared to conventional medical and mental 

health treatments in anxious individuals (Kessler et al., 2001). A basic breathing exercise, such as 

diaphragmatic breathing, can be taught to patients in a few minutes, making it a compelling time 

effective treatment. Meta-analyses and systematic reviews have found that relaxation or 

meditational therapies can be useful for reductions in both mental health symptoms such as 

anxiety (Chen et al., 2012; Goyal et al., 2014) and improved physical health, functioning, and 

pain (Bohlmeijer, Prenger, Taal, & Cuijpers, 2010; Rainforth et al., 2007; Wang, Collet, & Lau, 
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2004). The consensus on these treatments are their utility as adjunct techniques as opposed to 

individual treatments.  

Despite these compelling findings in regard to holistic approaches that could be 

communicated by health professionals, one study found that one in three physicians believe that 

addressing psychosocial factors would lead to minimal or no improvements in health outcomes. 

Physicians surveyed in this study also indicated that a lack of time and reimbursement, a false 

belief of an absence of empirically supported findings, and lack of training and expertise in 

psychosocial interventions create barriers for integrating education around holistic approaches 

(Astin, Soeken, Sierpina, & Clarridge, 2006). It is worthwhile to engage in creative solutions 

around these barriers, particularly for primary care physicians who have the greatest access to the 

majority of older adults. For example, in terms of policy, additional training in medical and 

residency programs on biopsychosocial/behavioral medicine practices may be warranted (Astin et 

al., 2006). Clinically, implementing a brief psychosocial self-report measure prior to 

appointments and a 5-minute psychosocial intervention based on these reports may have 

significant health implications. It will be worthwhile to investigate the utility and feasibility of 

implementing such interventions in future research.  

Provider Level 

At the provider level, there are a number of approaches to enhance identification and 

appropriate treatment of mental disorders in older adults with physical health problems but these 

also present with several challenges. Educational efforts (e.g., seminars) have been aimed at 

enhancing mental health knowledge in primary care physicians in order to appropriately screen 

older adults (Bartels et al., 2003). Given several limiting factors including time constraints, large 

numbers of patients, and required breadth of medical knowledge, mental disorders are often 
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misattributed to physical health conditions in primary care, especially for older adults (Fernandez 

et al., 2010; Karlin & Karel, 2014; Tai-Seale et al., 2005). This approach alone is therefore 

insufficient (Bartels et al., 2003). In addition to targeted educational opportunities, a coordinated 

approach between primary care providers and mental health specialists is indicated. This is 

particularly true in light that lack of coordination in medical and specialty mental health systems 

is associated with mortality in late life (Druss, Zhao, Von Esenwein, Morrato, & Marcus, 2011). 

Both older adults (Bartels et al., 2004); primary care physicians also prefer integrated primary 

care and mental health service models (i.e., co-located) over expedited referrals to mental health 

specialists (Gallo et al., 2004). An integrative approach could take many forms, however, one 

cost effective approach would be to have a mental health specialist in a consultative role in 

primary care clinics to accurately identify mental health problems and make appropriate referrals. 

Given the findings of poor mental health related quality of life as a predictor of incident 

comorbidity in Study 1, it might be particularly important to screen and refer for poor self-

reported mental health in the presence or absence of a mental disorder within this context. 

Unfortunately, even if older adults are appropriately referred, a large proportion “get lost” in the 

referral process (Speer, 2003), particularly those with disability and a history of several medical 

appointments in the previous year (Zivin, 2009). A more integrated model where mental health 

specialists who conduct consultation, evaluation and subsequent treatment in the same setting as 

primary care physicians may be appropriate and result in greater numbers of suffering older 

adults receiving mental health care (Bartels et al., 2002).  

System Level 

Veterans Health Administration has adopted this integrated approach within Veterans 

Affairs hospitals throughout the United States with promising implications at both the patient 
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level in regard to accessibility, treatment outcome, and satisfaction, and the system level as a 

whole (Zeiss & Karlin, 2008). It represents the largest integrated mental health care system that 

most often involves a mental health professional being co-located in primary care. The mental 

health specialist will immediately follow-up with a patient who screens positive on a short mental 

health screen or is identified as a risk for mental health issues by their primary care physician. 

The mental health specialists, most often psychologists, will provide treatment in primary care 

when warranted and provide recommendations to the primary care physicians to optimize health 

care (Zeiss & Karlin, 2008). Efficiency is critical in these systems; therefore psychologists may 

receive additional training at the graduate, intern, or post-doctoral level in order to provide 

efficient evidence-based treatments (Bluestein & Cubic, 2009; Karlin & Cross, 2014). Health 

psychologists, who tend to have more experience working in the medical system, are occasionally 

employed and may be particularly suitable in primary care settings. Further, health psychologists 

have expertise in the complex relationships between mental and physical health and in providing 

behavioral medicine recommendations and treatment. Despite these potential advantages, an 

empirical evaluation of the effectiveness and cost-effectiveness of health psychologists, in 

particular, in a primary setting remains to be investigated (Thielke, Thompson, & Stuart, 2011). 

This integrated approach adopted by Veterans Affairs has several benefits for the growing 

numbers of older adults and significantly enhances accessibility to mental health care (Karlin & 

Karel, 2014). Working in a multidisciplinary collaborative team is essential for older adults’ 

health promotion given the complexities between mental and physical health conditions and the 

challenges that present with these complexities such as diagnostic challenges and potential for 

polypharmacy (Karel, Gatz, & Smyer, 2012).  
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Veterans Affairs integrated care may provide a foundational model for private and public 

health sectors in both Canada and the United States. This becomes a complex issue, however, 

because of differences in Canadian and American healthcare systems in terms of financial, 

organizational and delivery distinctions. The healthcare systems between countries also differ 

from the system within Veterans Healthcare Administration. One of the primary differences is the 

universal access to publicly funded primary healthcare services for Canadians, whereas the 

majority of Americans require private insurance to cover healthcare costs, which coincide with 

out-of-pocket expenses. Government funded insurance is also available for primarily low-income 

individuals in the United who meet criteria for Medicaid and adults over the age of 65 who meet 

criteria for Medicare. Unfortunately, 11% of Americans do no have health insurance, which 

includes 26% from the lowest income quintile (Sanmartin et al., 2006). Health status is similar 

across countries, but the largest differences are likely in demographic disparities in healthcare 

utilization and more complexities in financing and administration of services in the United States. 

Interestingly, the Veterans Affairs model integrates elements from both American and Canadian 

systems, which includes a funded healthcare system of hospitals, community-based outpatient 

clinics, nursing homes, and counseling centers for veterans. Therefore this model may be 

especially useful in creating guidelines that are applicable in both countries.  

As indicated, Veterans Affairs has specifically integrated mental health services within 

primary care. Rates of having a primary care physician are similar across countries (85% versus 

80% in Canada and United States, respectively), with the 5% difference being likely attributable 

to the proportion of uninsured Americans (Sanmartin et al., 2006). Research indicates that an 

increased supply of primary care services is significantly associated with decreased Medicare 

spending in the United States and enhanced quality of life for Americans (Baicker & Chandra, 



 ANXIETY AND PHYSICAL HEALTH CONDITIONS IN OLDER ADULTS 146 

2004). These high rates for the use of primary care physicians across the United States and 

Canada and the financial and personal benefits of primary care use are promising for an 

integrated model. It would be particularly important to establish an integrated care model in 

clinics or hospitals where primary care services are delivered. Similar models have been 

proposed across countries, for example, the New Model of practice (Martin et al., 2004) and 

Chronic Care Model (Bodenheimer, Wagner, & Grumbach, 2002) in the United States and the 

Collaborative Care initiative in Canada (Horgan et al., 2009). There are benefits and drawbacks 

to these reformed models. In order to be successful in creating a workable, integrated, and 

efficient model, we must carefully and critically evaluate these proposed and initiated models, 

with perhaps a particular emphasis on the Veterans Affairs primary care model given its success 

with mental health integration. In fact, Karlin and Cross (2014) stress that it was careful 

consideration of other models that led to the success of integrating evidence based practices for 

mental and physical health into the Veterans Health Administration. Financing, in particular, 

would create complexities but a standard of care established in both Canada and the United States 

could follow the financial healthcare structure currently in place. For example, a standard 

consultation of 15 minutes could be implemented, followed up by appropriate accommodations 

within the system (e.g., follow-up appointments with the attending psychologist or trainees). 

Regardless of the approach taken, it will be important to ensure that an adequate number of 

primary care physicians are available for the growing older adult demographic and this may 

require revitalization in itself in current systems (Fiscella, 2011). Rates of primary care 

physicians have declined with advancements in specialized medicine (Bluestein & Cubic, 2009). 

If any of these suggested changes are initiated, it is imperative to have a solid foundation in place 

on which to build and this begins at the primary care level.  



 ANXIETY AND PHYSICAL HEALTH CONDITIONS IN OLDER ADULTS 147 

Strengths and Limitations 

This thesis includes several noteworthy findings, with broad implications for older adults 

with complex comorbid anxiety and physical health conditions. There are a number of strengths 

across both studies including diverse samples, a gold standard of assessment for anxiety and other 

psychiatric disorders, and sophistication in data collection methods. Perhaps the greatest strength 

of these studies are that they are population-based and therefore generalizable to community 

dwelling older adults. There are limitations, however, inherent in this methodology. First, data 

collection in both surveys was conducted over 10 years ago. It is possible that more 

contemporary data would impact the findings and this may be especially true for Study 2. For 

example, the commitment to enhancing access to healthcare in Canada over the past decade, 

particularly for older adults (e.g., conception of the Mental Health Commission of Canada in 

2007), may influence findings. Second, both surveys only included community dwelling older 

adults and did not include older adults who are institutionalized and have potentially more severe 

health presentations. In Study 1, this limitation may result in underestimated bi-directional 

comorbidity rates. In Study 2, older adults with anxiety disorders and comorbid physical health 

conditions may have an increased likelihood of being appropriately referred for mental health 

services because of increased exposure to health professionals in institutionalized settings. 

However, on the other hand, institutionalized older adults may have greater cognitive declines or 

neurocognitive disorders increasing the complexity of identification and appropriate referral. 

Another limitation that is of particular relevance to this thesis is that physical health conditions 

were based on self-report, which could also create biased estimates. This also did not allow for an 

understanding of how severity and heterogeneity among particular physical health conditions 

impacted the results and, as discussed in this chapter, these health factors may have implications 
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for the findings shedding light on possible mediators or moderators. Clinical follow-up research 

will therefore be important to understand these nuances. Moreover, although genotypic and 

phenotypic presentations of both mental and physical health conditions are likely consistent 

across countries, differences in policy and systems may impact findings from both studies. It will 

be particularly important to understand how health systems impact complex comorbid physical 

and mental health conditions in older adults, particularly in considering reform.   

Conclusion 

 Ross and Detsky (2008) in a commentary in JAMA accurately identify that one of the 

greatest challenges in both the American and Canadian healthcare systems will be managing the 

complex health and disease needs of the aging population. With a large number of baby boomers 

reaching late life, it is essential that health care providers understand mental disorders such as 

anxiety disorders in the context of chronic physical health conditions. As evidenced in this 

discussion, there are a number of challenges in accurately identifying, assessing, treating, and 

managing mental disorders in late life and this may be particularly true when they are coupled 

with chronic physical health conditions. As a first step, enhancing our understanding of these 

complex relationships such as temporal presentations and mechanisms will lay the groundwork to 

establish preventative measures. An integration of preventative measures in healthcare practices 

may be appropriate in older adults presenting with particular physical or mental health problems 

that are known to be risk factors for later morbidity and comorbidities. It is also imperative to 

understand health profiles that may push or pull older adults from receiving adequate healthcare 

services so that vulnerable older adults with unmet healthcare needs can be targeted. Given the 

complexity of comorbidities in older adults, one feasible approach is to implement education and 

self-initiated techniques and treatments that are effective in promoting both physical and mental 
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health (i.e., mind-body methods). This would be particularly impactful for older adults if 

implemented by primary care physicians. If comorbid anxiety and physical conditions are 

accurately diagnosed, effective psychotherapy and psychotropic treatments should be identified 

and initiated. Developing effective treatments for older adults with comorbidities is also an 

important area of future research. At the extreme, both Canadian and United States health care 

systems may require significant reform. Utilizing existing successful systems may provide a solid 

foundation on which to build an integrated or collaborative model to meet the multifactorial 

service needs of the growing older adult demographic.   
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