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A dimensional approach to understanding the relationship between self-reported hearing loss and depression over 12 years: the Three-City study.

Relationship between self-reported Hearing Loss and depression symptoms over 12 years:

The Three-City study

Hearing loss (HL) is one of the most prevalent impairments of older adulthood, affecting up to one third of those aged over 65 [START_REF] Who | The size and burden of mental disorders and other disorders of the brain in Europe 2010[END_REF] and posing a substantial burden of disease and disability [START_REF] Armstrong | Depression and health-related quality of life among persons with sensory disabilities in a health professional shortage area[END_REF][START_REF] Who | The size and burden of mental disorders and other disorders of the brain in Europe 2010[END_REF]. HL has been associated with reductions in quality of life (Eisele et al., 2015;[START_REF] Tsimpida | Determinants of health-related quality of life (HRQoL) among deaf and hard of hearing adults in Greece: a cross-sectional study[END_REF] as well as increased prevalence of a range of psychiatric disorders [START_REF] Blazer | Hearing loss and psychiatric disorders: a review[END_REF], such as anxiety (Cosh, Nael, et al., 2018;[START_REF] Cosh | The association amongst visual, hearing, and dual sensory loss with depression and anxiety over 6 years: The Tromso Study[END_REF] and depression [START_REF] Deal | Incident hearing loss and comorbidity: A longitudinal administrative claims study[END_REF][START_REF] Han | Effects of self-reported hearing or vision impairment on depressive symptoms: a population-based longitudinal study[END_REF][START_REF] Hsu | Increased risk of depression in patients with acquired sensory hearing loss: A 12-year follow-up study[END_REF]; with up to 1 in 4 older adults with HL reporting clinically-elevated depression symptoms [START_REF] Cosh | The relationship between hearing loss in older adults and depression over 12 years: Findings from the Three-City prospective cohort study[END_REF]. HL has also been shown to increase the risk of experiencing suicidal ideation [START_REF] Cosh | Sensory loss and suicide ideation in older adults: findings from the Three-City cohort study[END_REF].

Although an association between HL and depression has been found in both cross-sectional and longitudinal studies, there remains substantial heterogeneity in relation to the strength of this association [START_REF] Lawrence | Hearing Loss and Depression in Older Adults: A Systematic Review and Meta-analysis[END_REF]; and not all research has corroborated an HL-depression relationship in older adults [START_REF] Mener | Hearing loss and depression in older adults[END_REF][START_REF] Pronk | Hearing Loss in Older Persons: Does the Rate of Decline Affect Psychosocial Health?[END_REF][START_REF] Tambs | Moderate effects of hearing loss on mental health and subjective well-being: results from the Nord-Trondelag Hearing Loss Study[END_REF]. For example, longitudinal findings regarding older adults with HL have found both an increase in depression symptoms [START_REF] Kiely | Dual sensory loss and depressive symptoms: the importance of hearing, daily functioning, and activity engagement[END_REF] and increased risk for depression diagnosis over time [START_REF] Hsu | Increased risk of depression in patients with acquired sensory hearing loss: A 12-year follow-up study[END_REF], whereas other studies have suggested no longitudinal relationship [START_REF] Cosh | The association amongst visual, hearing, and dual sensory loss with depression and anxiety over 6 years: The Tromso Study[END_REF][START_REF] Pronk | Hearing status in older persons: a significant determinant of depression and loneliness? Results from the longitudinal aging study amsterdam[END_REF][START_REF] Pronk | Hearing Loss in Older Persons: Does the Rate of Decline Affect Psychosocial Health?[END_REF]. Furthermore, longer term patterns of adjustment to HL and if depression symptoms remit over time is unclear [START_REF] Cosh | Depression in elderly patients with hearing loss: current perspectives[END_REF]. While some studies show sustained elevation of depression symptoms over time in older adults with HL (e.g., [START_REF] Brewster | Age-Related Hearing Loss and Its Association with Depression in Later Life[END_REF][START_REF] Kiely | Dual sensory loss and depressive symptoms: the importance of hearing, daily functioning, and activity engagement[END_REF][START_REF] Yu | The relationship between self-reported sensory impairments and psychosocial health in older adults: a 4-year follow-up study using the English Longitudinal Study of Ageing[END_REF], other studies have suggested that depression symptoms subside over time [START_REF] Chou | Combined effect of vision and hearing impairment on depression in older adults: evidence from the English Longitudinal Study of Ageing[END_REF][START_REF] Cosh | The association amongst visual, hearing, and dual sensory loss with depression and anxiety over 6 years: The Tromso Study[END_REF]. Variations in study methodology may partly underlie the large heterogeneity in findings, such as inclusion age and assessment and definition of HL, although adjustment for HL assessment did not attenuate heterogeneity in a recent review [START_REF] Lawrence | Hearing Loss and Depression in Older Adults: A Systematic Review and Meta-analysis[END_REF].

A further notable variation in study methodology to date is the assessment of depression;

which has varied from the use of a range of screening tools (e.g., [START_REF] Golub | Association of audiometric age-related hearing loss with depressive symptoms among hispanic individuals[END_REF][START_REF] Simning | Depressive and Anxiety Symptoms in Older Adults With Auditory, Vision, and Dual Sensory Impairment[END_REF] to diagnosis of Major Depressive Disorder (e.g., [START_REF] Hsu | Increased risk of depression in patients with acquired sensory hearing loss: A 12-year follow-up study[END_REF]. Different depression assessment tools focus more on certain types of depression symptoms than others, and this may also partly explain the heterogeneous findings [START_REF] Cosh | The association of vision loss and dimensions of depression over 12 years in older adults: Findings from the Three City study[END_REF]. That is, certain symptoms of depression have varying relationships with mental and physical health conditions [START_REF] Watson | Differentiating the mood and anxiety disorders: a quadripartite model[END_REF]. For example, vision loss is associated more strongly with affective symptoms over time, rather than interpersonal or somatic symptoms [START_REF] Cosh | The association of vision loss and dimensions of depression over 12 years in older adults: Findings from the Three City study[END_REF]. Thus the symptom focus of the range of assessment tools used might also partly explain the heterogeneity observed to date in the HL-depression literature.

Furthermore, while depression assessment has varied, depression itself has been conceptualised only as a unidimensional diagnostic category in this literature. Such an approach is limited as it fails to capture the large variation in symptoms and presentations seen between different individuals with depression diagnoses (Basso et al, 2013). Different depression dimensions also result in different assessment and treatment needs and outcomes [START_REF] Shafer | Meta-analysis of the factor structures of four depression questionnaires: Beck, CES-D, Hamilton, and Zung[END_REF][START_REF] Soskin | Antidepressant effects on emotional temperament: toward a biobehavioral research paradigm for major depressive disorder[END_REF][START_REF] Uher | Depression symptom dimensions as predictors of antidepressant treatment outcome: replicable evidence for interest-activity symptoms[END_REF][START_REF] Wardenaar | Symptom-specific course trajectories and their determinants in primary care patients with Major Depressive Disorder: Evidence for two etiologically distinct prototypes[END_REF]. Unidimensional approaches thus result in the loss of valuable information [START_REF] Brown | A proposal for a dimensional classification system based on the shared features of the DSM-IV anxiety and mood disorders: implications for assessment and treatment[END_REF]. Rather, a dimensional approach is argued to be better suited to understanding the pathogenesis and course of psychiatric disorders, as well as meeting the mental health needs of the older adult population [START_REF] Bryant | Anxiety disorders in older adults: looking to DSM5 and beyond[END_REF][START_REF] Prisciandaro | A comparison of the predictive abilities of dimensional and categorical models of unipolar depression in the National Comorbidity Survey[END_REF]. Enhanced understanding of possible mechanisms of vision loss and depression, as well as intervention and support for older adults has been found using a dimensional approach [START_REF] Cosh | The association of vision loss and dimensions of depression over 12 years in older adults: Findings from the Three City study[END_REF]. Thus depression and the relationship with HL may also be usefully explored using a dimensional conceptualisation.

The present study is exploratory in nature and aims to further understand the relationship between HL and depression by examining the relationship between HL with depression over 12 years, using a dimensional approach. In doing so, the aims is to better understand the specific mental health needs of older adults with comorbid HL and depression. Specifically, the following questions are explored:

-Is HL associated with each of the dimensions of depression at baseline and over 12 years?

-Is HL differentially associated with the dimensions of depression at baseline? -Is HL differentially associated with the dimensions of depression over 12 years?

Method

This study forms part of the SENSE-Cog multi-phase research programme, funded by European Union Horizon 2020 programme. SENSE-Cog aims to promote mental well-being in older adults with sensory and cognitive impairments (www.sense-cog.eu/). The first work package of this project aims to better understand the links between sensory, cognitive and mental ill-health in older Europeans.

Sample

Participants were recruited as part of the multi-centre Three-City (3C) study (The 3C Study Group, 2003), a prospective cohort study of community-dwelling French adults aged 65 years and over. A total of 9294 participants were recruited from the electoral rolls in three French cities (Bordeaux, Dijon and Montpellier) between 1999 and 2001. A standardized evaluation including a face-to-face interview and clinical examinations were undertaken at baseline. Participants were followed up at 2-3 year intervals for up to 12 years. Of the initial sample, 7560 (90.6%) participated in at least one wave of follow up over the 12-year period; 116 participants had died before the first follow-up and 1411 by the end of the 12-year period but were included in baseline analyses (for a detailed overview of 3C sampling and methods see The 3C Study Group, 2003). Approval was obtained from the Ethics Committee of the Bicêtre University-Hospital (France) and written informed consent was obtained from each participant.

Depression Measures

The 20-item Centre for Epidemiology Studies-Depression scale (CESD) [START_REF] Radloff | The CESD Scale: A self-report depression scale for research in the general population[END_REF] was used to examine depression symptoms at baseline and each follow-up time point. A four-factor structure of the CESD has been proposed by Radloff and is commonly replicated [START_REF] Radloff | The CESD Scale: A self-report depression scale for research in the general population[END_REF][START_REF] Shafer | Meta-analysis of the factor structures of four depression questionnaires: Beck, CES-D, Hamilton, and Zung[END_REF]. The factors represent four phenomenologically and psychometrically distinct dimensions of depression symptoms [START_REF] Devins | Measuring depressive symptoms in illness populations: Psychometric properties of the Center for Epidemiologic Studies Depression (CES-D) scale[END_REF][START_REF] Leventhal | Dimensions of depressive symptoms and smoking cessation[END_REF][START_REF] Shafer | Meta-analysis of the factor structures of four depression questionnaires: Beck, CES-D, Hamilton, and Zung[END_REF]. The factor structure has been validated [START_REF] Shafer | Meta-analysis of the factor structures of four depression questionnaires: Beck, CES-D, Hamilton, and Zung[END_REF] including in community dwelling older adults [START_REF] Gellis | Assessment of a brief CES-D measure for depression in homebound medically ill older adults[END_REF] and a population of community dwelling French adults [START_REF] Morin | Psychometric properties of the Center for Epidemiologic Studies Depression Scale (CES-D) in French clinical and nonclinical[END_REF]. The symptom dimensions represent: somatic symptoms (S) assessed by 7 items (poor appetite, restless sleep, could not get going, concentration difficulties, everything an effort, bothered by things, talked less than usual); depressed affect (DA) assessed by 7 items (felt sad, crying spells, could not shake the blues, depressed, lonely, fearful, felt as though life is a failure); positive affect (PA) assessed by 4 items (hope about the future, enjoyed life, felt as good as others, felt happy); and interpersonal problems (IP) which is assessed by two items that examine (people dislike me, people were unfriendly). The scores for each item were summed for the different dimensions. In this study, PA items were not reverse scored (as needed when calculating total CESD scores), therefore lower scores are indicative of more severe depression. For the other dimensions, higher scores indicate greater symptom severity.

Hearing Loss

Self-reported Hearing Loss was assessed during the standardized face-to-face interview which was administrated by trained psychologists or nurses at all time points. HL was determined by the response to the question "do you hear what is said in everyday conversation?" Participants were given four response categories (yes without difficulties; some difficulties hearing someone who speaks normally; difficulties hearing someone who speaks loudly; no/deafness). HL was classified as self-reported difficulty understanding a conversation (normal or loud speaking), deafness or inability to hear a conversation.

Socio-demographic and health variables

Socio-demographic and health-related information was collected during the standardised interview at baseline, including variables such as education level (elementary schooling, secondary school, higher education), monthly income (low <€760, €760- 

Statistical Analysis

Socio-demographic and health characteristics were compared according to presence of HL using chi-squares and Mann Whitney tests as appropriate. The relationship between baseline HL and depression dimension symptoms over 12 years were assessed using linear mixed models with full maximum likelihood estimation. Linear mixed models allow for estimation of the average rate of change over time, whilst allowing for individual variability in outcomes and exposures. Individual trajectories overtime were entered as random effects using a random intercept, with covariates such as study centre, sex and age added as fixed effects (for further details and equations see; [START_REF] Raudenbush | Hierarchical linear models: Applications and data analysis methods[END_REF]. Due to non-normal distribution, dimension scores were transformed using the estimated link function [START_REF] Proust-Lima | How to use LCMM package for normalizing psychometric tests[END_REF]. Transformed scores were then converted to z-scores for subsequent analyses.

For each symptom dimension, 2 models were run. The first adjusted for study centre, as well as pertinent socio-demographic covariates of depression amongst older adults including sex, income, marital status, education, and use of psychotropic medication (see e.g. [START_REF] Blazer | Depression in Late Life: Review and Commentary[END_REF][START_REF] Pennix | Exploring the effect of depression on physical disability: longitudinal evidence from the established populations for epidemiologic studies of the elderly[END_REF]. The second model further adjusted for known health-related variables of falls in past 12 months, BMI, diabetes, hypertension, smoking status, alcohol consumption, and history of myocardial infarction, as well as cognitive function (MMSE), and functional activity limitations. Analyses were conducted using SAS 9.4 (SAS Institute, Inc., Cary, NC).

Interactions between HL with gender and income were also assessed.

Results

Of the 9294 participants recruited, 950 were missing baseline CESD and/or HL data and were thus excluded from analysis resulting in a sample of n = 8344 (for model 1; an additional 76 were missing covariate data, resulting in a final n = 8268 for model 2). The participants were predominantly female 60.4% (n = 5043) and median age was 73.7 (IQR = 69.8 -78.0) years. At baseline, prevalence of HL was 38.5% (n=3212). Those with HL were older, less educated, more likely to use psychotropic medication, and reported poorer health behaviours, such as consuming more alcohol and being more likely to be a past smoke (see Table 1). Older adults with HL were also in poorer physical health on the assessed covariates, including history of falls, history of myocardial infarction, diabetes, and hypertension. Those with HL were also in poorer cognitive health as assessed by the MMSE and were less independent with regards to functional ability. Participants with HL had higher depression scores on the CESD (Median = 8, IQR = 4 -14) than those without HL (Median = 7, IQR = 3 -14).

At baseline, HL was not related to positive affect in either model (see Table 2), although there was a significant, albeit it small, association with worse positive affect over time (Model 2: b = -.01, p = .01). HL was associated with poorer depressed affect at baseline (Model 2: b = .05 p = .01), however, this relationship was not significant over time in either model 1 (b = .01, p = .48) or model 2 (b = .00, p = .24). Likewise, HL was related to interpersonal problems at baseline (Model 2: b = .35, p = <.001), but this relationship was not significant longitudinally (Model 2: b = -.01, p = .45). However, HL was associated both cross-sectionally and over 12 years with an increase in somatic symptoms (Model 2: b = .07, p = .04, b = .01, p = .04, respectively), although the effected was smaller over time than the baseline effect. All tested interactions were not significant.

Discussion

Using a dimensional approach to examining depression, this study extends the previously heterogeneous findings [START_REF] Lawrence | Hearing Loss and Depression in Older Adults: A Systematic Review and Meta-analysis[END_REF] regarding HL and depression in older adults. Notably, HL had varied relationships with the different symptom dimensions examined both at baseline and over the 12 years of follow up. In particular, HL was associated with increased somatic symptoms both cross-sectionally and over time, whereas HL was not as closely related to affective symptoms, with small associations seen only at baseline (DA) or overtime (but not baseline: PA). Additionally, there was some evidence of possible adjustment for depressed affect and interpersonal problems, which was not observed for somatic symptoms or positive affect. These varied relationships indicate that the HL-depression relationship is more nuanced than prior unidimensional research has reported, and might partly explain the prior variation in HL and depression findings. Such findings further provide a clearer picture of the needs of older adults with comorbid HL and depression.

The present study highlighted that only somatic symptoms were associated with HL both at baseline and over 12 years. There was some reduction in strength of the effect over time, however, some elevation of somatic symptoms continued to be observed over the 12 years. Positive affect was not related to HL at baseline, but there was some evidence of a worsening of positive affect symptoms over time. It has previously been argued that increased somatic symptoms of depression may be indicative of a common biological or aging pathway that underlies both the physical ill-health and depression [START_REF] Anderson | Biological phenotypes underpin the physio-somatic symptoms of somatization, depression, and chronic fatigue syndrome[END_REF]. Therefore, the association found with somatic symptoms might indicate a shared disease process as the mechanism by which HL and depression are associated; however, further exploration of mechanisms is needed. Concomitantly, the association with somatic symptoms may reflect a broader pattern of older adults reporting somatic depression symptoms more so than cognitive-affective symptoms of depression (Cosh, Helmer, et al., 2019). The poorer positive affect over time might reflect social limitations arising from communication challenges in HL. Positive affect is related to social connectedness and support [START_REF] Brown | A proposal for a dimensional classification system based on the shared features of the DSM-IV anxiety and mood disorders: implications for assessment and treatment[END_REF][START_REF] Steptoe | Positive affect and psychobiological processes relevant to health[END_REF], thus increased isolation from wider networks and loneliness observed in HL [START_REF] Pronk | Hearing status in older persons: a significant determinant of depression and loneliness? Results from the longitudinal aging study amsterdam[END_REF][START_REF] Pronk | Hearing Loss in Older Persons: Does the Rate of Decline Affect Psychosocial Health?[END_REF] might explain increased depression symptoms [START_REF] Penninx | Exploring the effect of depression on physical disability: longitudinal evidence from the established populations for epidemiologic studies of the elderly[END_REF]. A resultant reduction in ability to engage in a range of pleasurable activities due to HL might further explain a worsening of positive affect symptoms over time; with reduced pleasurable events and behavioural inactivity commonly understood in the aetiology and maintenance of depression. It has been proposed that communication difficulties resulting from HL might lead to difficulties in relationship functioning and conflict in key relationships [START_REF] Hovaldt | Relational strain in close social relations among older adults with dual sensory loss[END_REF][START_REF] Mcdonnall | The effects of developing a dual sensory loss on depression in older adults: a longitudinal study[END_REF], with such interpersonal challenges thought to potentially underpin depression onset in older adults with HL.

Notably, the current findings indicated only a cross-sectional association with interpersonal problems, suggesting that this may not be a key mechanisms of ongoing depression amongst older adults with HL. This finding is consistent with Norwegian research that suggested that adjustment for interpersonal functioning did not attenuate the relationship between HL and depression [START_REF] Cosh | The association amongst visual, hearing, and dual sensory loss with depression and anxiety over 6 years: The Tromso Study[END_REF].

Prior examinations of depression in HL have yielded mixed and heterogeneous results.

Differing methods of depression assessment have been shown to produce different HL-depression findings both cross-sectionally and longitudinally [START_REF] Cosh | The relationship between hearing loss in older adults and depression over 12 years: Findings from the Three-City prospective cohort study[END_REF][START_REF] Gopinath | Depressive symptoms in older adults with hearing impairments: the Blue Mountains Study[END_REF].

Such variation depending on mode of depression assessment might partly reflect that different depression measures focus on different symptoms more than others. Resultantly, variation in symptom severity and strength of associations might reflect that varied dimensions are being assessed in different measures.

Adjustment following HL onset has been less commonly explored to date. However, crosssectional but not longitudinal relationships with HL and depression outcome have previously been observed [START_REF] Chou | Combined effect of vision and hearing impairment on depression in older adults: evidence from the English Longitudinal Study of Ageing[END_REF][START_REF] Cosh | The association amongst visual, hearing, and dual sensory loss with depression and anxiety over 6 years: The Tromso Study[END_REF], potentially indicative of adjustment.

Adjustment has not been corroborated in all longitudinal studies, however (e.g., [START_REF] Hsu | Increased risk of depression in patients with acquired sensory hearing loss: A 12-year follow-up study[END_REF]. Our findings suggest that only two (of the four) symptom dimensions showed evidence of adjustment without dedicated intervention, suggesting that HL may not have a long-term deleterious effect in these symptom areas. Thus, it appears that there may be differential patterns of adjustment across different symptoms of depression. Depressed affect was significant only at baseline, possibly

indicating an adjustment to the HL itself; consistent with findings from vision loss literature [START_REF] Senra | Psychologic adjustment to irreversible vision loss in adults: a systematic review[END_REF]. Interpersonal problems also appeared to remit over time. It is plausible that those with HL were able to modify or improve communication skills within close relationships [START_REF] Mcdonnall | The effects of developing a dual sensory loss on depression in older adults: a longitudinal study[END_REF], potentially resulting in adjustment in this area over 12 years. Supporting this notion, an intervention to enhance communication skills was shown to reduce depression symptoms in adults with HL [START_REF] Oberg | Short-and long-term effects of the modified swedish version of the Active Communication Education (ACE) program for adults with hearing loss[END_REF].

In depth assessment of depression in following onset of HL for all older adults is not typically part of many clinical geriatric guidelines [START_REF] Tatum | Geriatric Assessment: An Office-Based Approach[END_REF]. However, targeted assessment of somatic depression symptoms may be particularly beneficial for this population given that depression symptoms often go unnoticed in older adults [START_REF] Teresi | Prevalence of depression and depression recognition in nursing homes[END_REF] and somatic symptoms (such as poor sleep and changes in appetite) are often viewed as normative parts of aging, rendering older adults less likely to seek help for depression. Increased awareness and understanding of somatic symptoms and the need to assess these amongst health practitioners may be valuable. Given that as many as 1 in 4 older adults with HL present with comorbid depression, and another 1 in 5 are also likely to develop depression following HL onset [START_REF] Cosh | The relationship between hearing loss in older adults and depression over 12 years: Findings from the Three-City prospective cohort study[END_REF], addressing mental health assessment and referral needs is pertinent.

Underscoring the critical need for enhanced assessment and referral, is that reduced help seeking is typically observed in those with HL [START_REF] Sheppard | The lived experience of depression among culturally Deaf adults[END_REF] and that comorbid depression in HL may heighten risk of incident dementia (Cosh, Helmer, et al., 2019). Relatedly, few mental health referrals are provided for those with HL [START_REF] Hallam | Acquired profound hearing loss: mental health and other characteristics of a large sample[END_REF]; thus enhancing confidence to discuss mental health with patients amongst diverse health practitioners including audiologists would also be valuable for facilitating referral for comorbid depression [START_REF] Ekberg | Addressing patients' psychosocial concerns regarding hearing aids within audiology appointments for older adults[END_REF].

Evidence regarding treatment of comorbid depression in HL remains limited (Cosh, Helmer, et al., 2019), however, the present findings suggest that a focus on treating somatic symptoms of depression may particularly useful for this population, given that interventions specifically targeted to certain symptom dimensions can improve treatment efficacy [START_REF] Soskin | Antidepressant effects on emotional temperament: toward a biobehavioral research paradigm for major depressive disorder[END_REF]. A need to focus treatment on somatic symptoms is further underscored by recent evidence suggesting that somatic symptoms pose an increased risk for suicidal ideation [START_REF] Fang | The association between somatic symptoms and suicidal ideation in Chinese first-episode major depressive disorder[END_REF], with older adults with HL already at risk of suicidal ideation [START_REF] Cosh | Sensory loss and suicide ideation in older adults: findings from the Three-City cohort study[END_REF]. In addition, given the worsening of positive affect, interventions might also valuably focus on targeting positive affect in addition to somatic symptoms, as these dimensions appear less likely to remit over time without dedicated intervention. Given that communication barriers frequently limit access to mental health support for those with HL [START_REF] Sheppard | The lived experience of depression among culturally Deaf adults[END_REF][START_REF] Turner | Suicide in deaf populations: a literature review[END_REF], specific and targeted intervention for this population may also be beneficial. E-mental health or online interventions are feasible in this population [START_REF] Molander | Internet-based acceptance and commitment therapy for psychological distress experienced by people with hearing problems: a pilot randomized controlled trial[END_REF] and might be best suited to circumventing communication challenges associated with HL.

The present findings further highlight differential mental health trajectories observed in older adults with sensory losses. The current results contrast with examination of symptom dimensions evident in vision loss [START_REF] Cosh | The association of vision loss and dimensions of depression over 12 years in older adults: Findings from the Three City study[END_REF], which found vision was more closely associated with affective but not somatic symptoms. Likewise, HL has been found to have a bidirectional association with anxiety, whereas vision loss showed no association (Cosh, Nael, et al., 2018). Therefore, these different patterns of mental wellbeing across sensory losses may further indicate that different mechanisms underlie comorbid mental health symptoms between sensory losses; potentially resulting in additional vulnerability for those with dual sensory losses.

Strengths and Limitations

Strengths of this study include the large sample size and length of follow up, which allowed for the longer-term trajectories of depression dimensions to be explored. A further strength is the use of linear mixed models, which take into account the within-subject dependency between repeated observations, and thus allow for average rate of change as well as the individual change trajectories to be estimated over time [START_REF] Raudenbush | Hierarchical linear models: Applications and data analysis methods[END_REF]. Further, mixed models are robust to missing data and are thus well suited to longitudinal analyses.

The use of a dimensional approach expands previous understanding of the HL-depression relationship. However, limitations of this approach include that, although the model of depression dimensions adopted has empirical support, there remains ongoing debate regarding how to operationalise and conceptualise depression dimensions (van Loo, de Jonge, Romeijn, Kessler, & Schoevers, 2012). It is possible that other dimensional models or depression measures would results in different associations with HL. Moreover, while the four-factor structure of the CESD has been widely replicated, the CESD was originally designed as a general measure of depression rather than to assess specific dimensions [START_REF] Shafer | Meta-analysis of the factor structures of four depression questionnaires: Beck, CES-D, Hamilton, and Zung[END_REF]. Relatedly, the interpersonal problems dimension was assessed by only two items and few participants endorsed any IP symptoms. These items may not best reflect the interpersonal problems commonly experienced by older adults with depression and thus findings related to the IP dimension may not reflect the full range of interpersonal dysfunction in older adults with HL. Positive affect items are positively worded -with an absence of positive affect indicative of depression; and thus may reflect a different response style. However, distribution of responses on the PA subscale in our study was similar to response distributions for DA and S subscales.

Baseline measures of HL do not account for time since HL-onset, thus baseline results may partially reflect patterns of adjustment already being observed in some individuals; however, linear mixed models allow individual observations and exposures to vary randomly across individuals. A further limitation of the study is that HL was self-reported. Such self-reports may represent underestimates of actual HL, due to perceptions that hearing decline is a natural part of aging.

Conversely, those who have depression might be more likely to self-report HL. Although relationships remained significant after adjustment for cognitive functioning, the extent to which underlying cognitive decline might have influenced self-reported HL or might be reflected in depression scores cannot be ascertained. Additionally, those who have depression might be more likely to self-report HL, or concentration deficits associated with depression might increase the likelihood of difficultly hearing a conversation. Although, from longitudinal analyses, it appears that the HL-depression association extends beyond only self-reporting bias. However, given the lack of dimensional approaches and prior heterogeneous findings regarding HL and depression over time, with the large sample and length of follow up, this study provides valuable insight. Ongoing research with objective assessments of HL to corroborate findings would also be valuable.

Conclusions

The present findings provide a more comprehensive picture of depression in older adults with 

  HL and the associated mental health care needs of this population. Varied patterns of association with different symptom dimensions might help to account for the heterogeneity seen in extant HLdepression research. Increased assessment of somatic symptoms and interventions targeting somatic symptoms and positive affect might enhance wellbeing among older adults with self-reported HL.
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