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  Abstract
  BackgroundAffective disorders are associated with cognitive disturbances but their role as risk factors for dementia is still not fully investigated.

AimsTo evaluate the risk of developing dementia in individuals with a history of affective disorder.

MethodWe conducted a systematic review of case-control and cohort studies addressing the risk of developing dementia in people with affective disorders. To the best of our knowledge, this is the first systematic review that has included studies evaluating this risk specifically in people with bipolar disorder.

ResultsFifty-one studies were included. Most of the studies found an increased risk for developing dementia in individuals with depression. Greater frequency and severity of depressive episodes seem to increase this risk. The evidence is contradictory regarding whether there is a difference in risk in people with early- or late-onset depression. The few available risk estimates for dementia in people with bipolar disorder suggest an even higher risk than for those with depression.

ConclusionsAffective disorders appear to be associated with an increased risk of developing dementia, and one that is dependent on clinical and demographic variables. Depression may be both a prodrome and a risk factor for dementia. Future research should aim to elucidate the mechanisms that mediate these links.
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 Dementia is a disabling clinical syndrome characterised by a progressive deterioration of cognition associated with impairment in activities of daily living.
Reference van der Flier and Scheltens1
 It is on the increase in high-income countries and even more so in low- and middle-income countries.
Reference Kalaria, Maestre, Arizaga, Friedland, Galasko and Hall2
 At present, about 36 million people in the world live with dementia and this number will almost double in the next 20 years, thus imposing a great burden on patients, their families and society as a whole.
Reference Ferri, Prince, Brayne, Brodaty, Fratiglioni and Ganguli3
 Because the current dementia treatments are still limited, a broad understanding of risk factors is essential for the prevention of these diseases.

 Affective disorders are associated with cognitive disturbances that are not just limited to acute mood episodes. Even after major depression has remitted, patients show impairment in executive function and attention.
Reference Paelecke-Habermann, Pohl and Leplow4
 Similarly, euthymic individuals with bipolar disorder have deficits in verbal declarative memory and executive function.
Reference Robinson, Thompson, Gallagher, Goswami, Young and Ferrier5
 Furthermore, structural brain abnormalities are found in people with affective disorders, including hippocampal atrophy in those with a history of depression
Reference Sheline, Wang, Gado, csernansky and Vannier6,Reference Sheline, Sanghavi, Mintun and Gado7
 and white matter changes in individuals with bipolar or major depressive disorder, especially those with late-onset depression.
Reference Savitz and Drevets8
 Regarding the autopsy of a patient with bipolar disorder, Kraepelin
Reference Kraepelin9
 wrote: ‘The post-mortem showed widespread arterio-sclerosis of the blood vessels of the brain. This termination appears to be not altogether unusual in maniacal depressive insanity’. A wide gap prevailed between this observation made at the start of the twentieth century and the recent interest in affective disorders as risk factors for late-life dementia. A growing number of epidemiological studies have addressed this link, most of them focused on depression as a risk factor for Alzheimer's disease. In fact, two meta-analyses found that having a history of depression approximately doubled the probability of developing Alzheimer's disease
Reference Ownby, Crocco, Acevedo, John and Loewenstein10
 or dementia in general.
Reference Jorm11
 However, in the more recent meta-analysis
Reference Ownby, Crocco, Acevedo, John and Loewenstein10
 the results were calculated by pooling crude odds ratios from different studies. This may have led to some bias because important confounding factors such as age, gender and education were not generally accounted for. Furthermore, in order to calculate a pooled odds ratio from a group of homogeneous studies, strict selection criteria were used in these meta-analyses. This strategy may have excluded studies with relevant contributions to our understanding of the association between depression and dementia. Despite the aforementioned meta-analyses, this putative link is still the target of much controversy with the dispute over prodrome v. risk factor at the core. Byers & Yaffe
Reference Byers and Yaffe12
 have recently revisited this subject. However, two issues may have limited their conclusions. They reviewed only studies published in 2000 or later, and the determinant criteria for including a study was relevance as judged by the authors.

 In contrast to depression, and to the best of our knowledge, there are no published systematic reviews looking at bipolar disorder as a risk factor for dementia. We therefore conducted a thorough systematic review of longitudinal observational studies that evaluated affective disorders as potential risk factors for dementia. For this review we considered studies evaluating depression (major depression, minor depression or an increased level of depressive symptoms) and bipolar disorder (mania or hypomania). We considered dementia in general or specific subtypes of dementia (Alzheimer's disease, vascular dementia, frontotemporal dementias and dementia with Lewy bodies) as outcomes. By using appropriate search expressions and broadly defined criteria, we intended to consider a wide range of relevant studies. By doing so, we aimed to provide a more comprehensive perspective than the ones provided by previous reviews and meta-analyses.


 Method


 Data sources

 We performed a systematic review using strategies recommended to retrieve aetiological studies (cohort and case–control studies).
Reference Haynes, Wilczynski, McKibbon, Walker and Sinclair13
 A first search block was constructed by using cohort studies OR risk OR [odds AND ratio*] OR [relative AND risk] OR case-control* OR [case-control studies] as search terms. This first block was intersected with a second block created using the following keywords: [dementia OR Alzheimer disease OR vascular dementia OR Frontotemporal dementia OR Frontotemporal lobar degeneration OR Lewy body disease OR Lewy body dementia] AND [depression OR depressive OR unipolar disorder OR mania OR bipolar disorder OR manic-depress*]. The correspondent Medical Subject Heading (MeSH) terms were used where available.

 We used this strategy to undertake an electronic search of PubMed, PsycINFO and LILACS for references available up to June 2011. The publications found were reviewed by one of the authors (J.d.S.). The titles of identified references were reviewed and the ones highly unlikely to be relevant were disregarded. Next, the abstracts of the remaining articles were appraised. Relevant studies were read in full and their references were searched for suitable articles. Only peer-reviewed articles were considered and no language restrictions were applied. Authors were contacted by email when doubts regarding study design or presented data were hindering the decision whether to include them in the analysis.




 Inclusion and exclusion criteria

 Inclusion criteria were:

	
(a) study type: longitudinal studies either retrospective or prospective that evaluated the risk of developing dementia in people with affective disorders. Studies that compared the risk of developing dementia between different affective disorders (e.g. unipolar depression v. bipolar depression) were also included;


	
(b) participants: adults older than 18 years of age;


	
(c) outcome: any measure of risk (for example odds ratio, relative risk, hazard ratio) or results presented in a way that a crude odds ratio or relative risk could be calculated.




 Exclusion criteria were:

	
(a) studies that did not describe the method for diagnosing dementia or depression;


	
(b) studies that did not specify the method of quantifying depressive symptoms in the cases where a continuous measure was used;


	
(c) longitudinal studies specifically addressing samples of people with cognitive impairment or subjective memory impairment at baseline.







 Study quality and data extraction

 The quality of studies was assessed using the Newcastle–Ottawa quality assessment scale.
Reference Wells, Shea, O'Connell, Peterson, Welch and Losos14
 This instrument was developed to assess the quality of both cohort and case–control studies and it is centred on three main categories: (a) selection of groups; (b) comparability of the groups; and (c) assessment of exposure in case–control studies or outcome of interest in cohort studies (online Tables DS1 and DS2). The studies were scored by one of the authors (J.d.S.) and a sample of these was cross-rated by another author (M.G.-P.) to improve reliability.

 Study details, including country where it was conducted, type of study (case–control or cohort study), dementia and depression diagnostic criteria, sample size and study outcomes, were extracted using a standardised form. If available, adjusted measures of risk were collected, together with an indication of the variables that were controlled for. Otherwise, crude measures of risk were retrieved or calculated from the results. Information regarding clinical and demographic characteristics that influenced the risk of developing dementia was also collected.




 Reporting study results

 Starting with the studies that focused on depression, we report the risk estimates of developing dementia with a 95% confidence interval and address clinical and demographic characteristics that seem to modulate the magnitude of this risk (gender, number of depressive episodes, severity of depression, age at depression onset and apolipoprotein E (APOE) status). Finally, we describe the few studies evaluating the risk of developing dementia in people with bipolar disorder and report their outcome risk measure with a 95% confidence interval. Forest plots were rendered using MatLa R2010a (The MathWorks, Natick, USA, www.mathworks.com; Mac version). A custom code was used and it is available on request from the authors.






 Results

 The electronic search provided 4109 publications for analysis, of which a total of 51 publications met the inclusion criteria.
Reference French, Schuman, Mortimer, Hutton, Boatman and Christians15–Reference Goveas, Espeland, Woods, Wassertheil-Smoller and Kotchen65
 Of these, all had information regarding depression and the risk of developing dementia, but only five studies presented data in relation to this risk in bipolar disorder
Reference Kokmen, Beard, Chandra and Offord19,Reference Cooper and Holmes26,Reference Kessing, Olsen, Mortensen and Andersen27,Reference Kessing and Nilsson38,Reference Kessing and Andersen41
 (Fig. 1). The quality assessment of the publications included is summarised in Tables DS1 and DS2.


 Depression as a risk factor for late-life dementia

 Although the majority of published studies to date highlight an increased risk of late-life dementia in people with a previous diagnosis of depression,
Reference French, Schuman, Mortimer, Hutton, Boatman and Christians15,Reference Shalat, Seltzer, Pidcock and Baker17–Reference Cooper and Holmes26,Reference Hébert, Lindsay, Verreault, Rockwood, Hill and Dubois33,Reference Wilson, Barnes, Mendes, Aggarwal, Schneider and Bach35,Reference Green, Cupples, Kurz, Auerbach, Go and Sadovnick37,Reference Kessing and Nilsson38,Reference Steffens, Welsh-Bohmer, Burke, Plassman, Beyer and Gersing40,Reference Dal Forno, Palermo, Donohue, Karagiozis, Zonderman and Kawas42,Reference Gatz, Tyas, St John and Montgomery44,Reference Kim, Stewart, Kim, Yang, Shin and Yoon45,Reference Shadlen, Siscovick, Fitzpatrick, Dulberg, Kuller and Jackson47-Reference Geerlings, den Heijer, Koudstaal, Hofman and Breteler54,Reference Jungwirth, Zehetmayer, Bauer, Weissgram, Tragi and Fischer57–Reference Saczynski, Beiser, Seshadri, Auerbach, Wolf and Au60,Reference Köhler, van Boxtel, Jolles and Verhey62–Reference Goveas, Espeland, Woods, Wassertheil-Smoller and Kotchen65
 approximately a quarter of the studies did not show a statistical significant increase in this risk (online Tables DS3 and DS4, Figs 2, 3, 4).
Reference Agbayewa16,Reference Wetherell, Gatz, Johansson and Pedersen28,Reference Pálsson, Aevarsson and Skoog30–Reference Zalsman, Aizenberg, Sigler, Nahshony, Karp and Weizman32,Reference Lindsay, Laurin, Verreault, Hébert, Helliwell and Hill34,Reference Fuhrer, Dufouil and Dartigues39,Reference Andersen, Lolk, Kragh-Sørensen, Petersen and Green43,Reference Baldwin, Gallagley, Gourlay, Jackson and Burns46,Reference Becker, Chang, Lopez, Dew, Sweet and Barnes55,Reference van den Kommer, Bontempo, Comijs, Hofer, Dik and Piccinin56,Reference Kim, Kim, Bae, Kim, Shin and Yang61
 A protective effect of depression was only described in one study.
Reference Zubenko, Zubenko, McPherson, Spoor, Marin and Farlow36
 This isolated finding might be explained by the use of controls from populations with a high prevalence of depression (caregivers and elderly people living in nursing homes).
Reference Zubenko, Zubenko, McPherson, Spoor, Marin and Farlow36
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Fig. 1 Flow chart of literature search and study selection.




 There were only four studies providing results specifically with vascular dementia as an outcome.
Reference Hébert, Lindsay, Verreault, Rockwood, Hill and Dubois33,Reference Irie, Masaki, Petrovitch, Abbott, Ross and Taaffe50,Reference Köhler, van Boxtel, Jolles and Verhey62,Reference Lenoir, Dufouil, Auriacombe, Lacombe, Dartigues and Ritchie64
 Two of these studies reported a statistically significant risk of developing this type of dementia in patients with depression.
Reference Hébert, Lindsay, Verreault, Rockwood, Hill and Dubois33,Reference Lenoir, Dufouil, Auriacombe, Lacombe, Dartigues and Ritchie64
 Lenoir et al

Reference Lenoir, Dufouil, Auriacombe, Lacombe, Dartigues and Ritchie64
 found a significant risk for vascular dementia but not for Alzheimer's disease, while Irie et al

Reference Irie, Masaki, Petrovitch, Abbott, Ross and Taaffe50
 found exactly the opposite using the same method to define depression.
Reference Radloff66
 In this last study the sample was exclusively composed of men, which may have contributed to these contradictory results. Only one study reported the effect of depression on the risk of developing mixed dementia, showing an increased risk for this subtype of dementia (hazard ratio (HR) = 2.8, 95% CI 1.5–5.1).
Reference Irie, Masaki, Petrovitch, Abbott, Ross and Taaffe50
 No study reported depression as a risk for developing dementia with Lewy bodies or frontotemporal dementia.




 Risk of dementia according to the characteristics of depression: frequency, duration, severity and onset

 Greater severity of depressive symptoms at baseline was associated with a higher risk of developing dementia
Reference Saczynski, Beiser, Seshadri, Auerbach, Wolf and Au60
 and Alzheimer's disease.
Reference Wilson, Barnes, Mendes, Aggarwal, Schneider and Bach35,Reference Gatz, Tyas, St John and Montgomery44,Reference Irie, Masaki, Petrovitch, Abbott, Ross and Taaffe50,Reference Chen, Hu, Wei, Qin, Mccracken and Copeland51,Reference Saczynski, Beiser, Seshadri, Auerbach, Wolf and Au60
 Moreover, a large case register-based cohort study in Denmark showed that the number of depressive episodes leading to admission increased the risk of being readmitted with a diagnosis of dementia. However, the difference was only significant when individuals with one depressive episode were compared with people who had more than four episodes (HR = 6.16, CI 95% 1.39–27.22).
Reference Kessing and Andersen41
 Similarly, in a community cohort with a long follow-up period (median 23.6 years), Dotson et al

Reference Dotson, Beydoun and Zonderman59
 reported a dose–response relationship between the number of what they called ‘episodes of elevated depressive symptoms’ and the risk of developing dementia. Nonetheless, one study
Reference Gatz, Tyas, St John and Montgomery44
 found that participant-reported duration of depression was not predictive of Alzheimer's disease (OR = 1.01, 95% CI 0.88–1.15) or dementia (OR = 1.04, 95% CI 0.97–1.11). In this study, however, it was not clear what was measured with this self-report (for example either total duration of depressive episodes, or duration of present or last episode).




[image: ]




Fig. 2 Forest plot of case–control studies that evaluated depression as a risk factor for dementia, Alzheimer's disease or vascular dementia.

 Studies are organised from high quality (top) to lower quality (bottom). OR, odds ratio. a. Crude odds ratio.




 Age at onset of depression (early- and late-onset depression specifiers) has also been used to explore whether depressive illness is a real aetiological risk factor for dementia, an early clinical manifestation (prodrome) or a psychological reaction to the disease process.
Reference Speck, Kukull, Brenner, Bowen, Mccormick and Teri20,Reference Buntinx, Kester, Bergers and Knottnerus22,Reference Steffens, Plassman, Helms, Welsh-Bohmer, Saunders and Breitner24,Reference Cooper and Holmes26,Reference Chen, Ganguli, Mulsant and DeKosky29,Reference Geerlings, Schoevers, Beekman, Jonker, Deeg and Schmand31,Reference Green, Cupples, Kurz, Auerbach, Go and Sadovnick37,Reference Gatz, Tyas, St John and Montgomery44,Reference Irie, Masaki, Petrovitch, Abbott, Ross and Taaffe50,Reference Luchsinger, Honig, Tang and Devanand53,Reference Geerlings, den Heijer, Koudstaal, Hofman and Breteler54
 Most of the studies evaluated only late-onset depression or late-life depression. Some also looked at early- and late-onset depression or late-life depression at the same time.
Reference Speck, Kukull, Brenner, Bowen, Mccormick and Teri20,Reference Steffens, Plassman, Helms, Welsh-Bohmer, Saunders and Breitner24,Reference Kessing, Olsen, Mortensen and Andersen27,Reference Andersen, Lolk, Kragh-Sørensen, Petersen and Green43,Reference Geerlings, den Heijer, Koudstaal, Hofman and Breteler54,Reference Brommelhoff, Gatz, Johansson, McArdle, Fratiglioni and Pedersen58
 However, contradictory findings undermine a straightforward conclusion, with data supporting an increased risk only for late-onset depression,
Reference Steffens, Plassman, Helms, Welsh-Bohmer, Saunders and Breitner24,Reference Brommelhoff, Gatz, Johansson, McArdle, Fratiglioni and Pedersen58
 early-onset depression alone
Reference Speck, Kukull, Brenner, Bowen, Mccormick and Teri20,Reference Pálsson, Aevarsson and Skoog30,Reference Geerlings, den Heijer, Koudstaal, Hofman and Breteler54
 or both
Reference Green, Cupples, Kurz, Auerbach, Go and Sadovnick37
 (Fig. 5). In the latter study,
Reference Green, Cupples, Kurz, Auerbach, Go and Sadovnick37
 the authors went further and presented risk estimates depending on the interval (in years) between onset of depression and Alzheimer's disease onset. Although the risk of developing dementia was greater for people who had a first episode of depression a few years before the onset of cognitive impairment, the risk was also significantly increased for individuals with much earlier onset of depression (25 years before the onset of dementia).
Reference Green, Cupples, Kurz, Auerbach, Go and Sadovnick37
 However, the study had some limitations, the most obvious being the method for diagnosing depression (Table DS3).




 Gender differences and risk of dementia in patients with late-life depression

 Although gender differences were generally controlled for in most of the analysed studies, few publications evaluated separately the risk for women and men. In the PAQUID study, depressive symptoms at baseline increased the risk for developing Alzheimer's disease only in men (odds ratio (OR) = 3.7, 95% CI 1.7–7.9 for men and OR = 0.6, 95% CI 0.3–1.3 for women).
Reference Fuhrer, Dufouil and Dartigues39
 Likewise, Dal Forno et al

Reference Dal Forno, Palermo, Donohue, Karagiozis, Zonderman and Kawas42
 reported an increased risk of Alzheimer's disease only in males with increased depressive symptoms (OR = 1.06, 95% CI 1.04–1.09 for men, and OR = 0.99, 95% CI 0.95–1.02 for women). The results were similar irrespective of whether dementia in general was considered or depression onset was limited to 4 or more years before Alzheimer's disease was diagnosed. Both these studies had a prospective design with a long follow-up period and both evaluated depression using the Center for Epidemiologic Studies Depression Scale (CES-D).
Reference Radloff66
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Fig. 3 Forest plot of cohort studies that evaluated depression as a risk factor for dementia.

 Studies are organised from high quality (top) to lower quality (bottom). ES, effect size; RR, relative risk; OR, odds ratio. a. Samples may overlap. b. Crude odds ratio calculated from the results. c. Risk estimate for one depressive episode. d. Risk estimate for ⩾2 depressive episodes. e. Risk estimate for history of depression and depression at baseline. f. Risk estimate for late-life depression was also provided: OR 2.75 (1.04–7.24).




 However, in another cohort study,
Reference Simons, Simons, McCallum and Friedlander48
 only women with depression had a significantly higher risk for developing dementia (OR = 1.69, 95% CI 1.06–2.69 v. OR = 1.26, 95% CI 0.70–2.08) when more depressed participants (higher tertile) were compared with less depressed participants (lower tertile). Furthermore, in the Women's Health Initiative Memory study,
Reference Goveas, Espeland, Woods, Wassertheil-Smoller and Kotchen65
 although depression at baseline was not associated with a higher risk of developing dementia, women with a history of depressive disorder had a higher risk of being diagnosed with probable dementia during the follow-up. In another study, depression and the APOE ε4 allele were shown to interact and increase the risk for developing dementia (OR = 5.85, 95% CI 1.77–19.38).
Reference Kim, Kim, Bae, Kim, Shin and Yang61
 Again, this was statistically significant in men but not in women.




 Risk of dementia and interaction between depression and APOE ε4

 Some studies evaluated the interaction between depression and APOE status. They found that, irrespective of APOE status, the risk of developing dementia is increased in patients with a history of depression.
Reference Steffens, Plassman, Helms, Welsh-Bohmer, Saunders and Breitner24,Reference Irie, Masaki, Petrovitch, Abbott, Ross and Taaffe50,Reference Fischer, Zehetmayer, Jungwirth, Weissgram, Krampla and Hinterberger52,Reference Luchsinger, Honig, Tang and Devanand53,Reference Saczynski, Beiser, Seshadri, Auerbach, Wolf and Au60
 When present together, depression and the APOE ε4 allele interacted to greatly increase the risk of developing dementia.
Reference Steffens, Plassman, Helms, Welsh-Bohmer, Saunders and Breitner24,Reference Irie, Masaki, Petrovitch, Abbott, Ross and Taaffe50,Reference Jungwirth, Zehetmayer, Bauer, Weissgram, Tragi and Fischer57,Reference Saczynski, Beiser, Seshadri, Auerbach, Wolf and Au60
 Interestingly, this was shown even when depression was not an independent risk factor for dementia.
Reference Kim, Kim, Bae, Kim, Shin and Yang61
 Other studies seem to contradict these results. Devanand et al

Reference Devanand, Sano, Tang, Taylor, Gurland and Wilder23
 found that when controlling for APOE ε4 status, depression was still associated with higher risk of dementia, but this association was no longer statistically significant (relative risk (RR) = 2.82, 95% CI, 0.93–8.6, P = 0.07). The data on APOE ε4 status was only available for less than a third of the sample. Also in disagreement with the previously cited studies, Lenoir et al

Reference Lenoir, Dufouil, Auriacombe, Lacombe, Dartigues and Ritchie64
 did not find an increased risk in APOE ε4 carriers with depression at baseline.




 Bipolar disorder as a risk factor for dementia

 Bipolar disorder has also been evaluated as a putative risk for dementia,
Reference Kokmen, Beard, Chandra and Offord19,Reference Cooper and Holmes26,Reference Kessing, Olsen, Mortensen and Andersen27,Reference Kessing and Nilsson38,Reference Kessing and Andersen41
 albeit much less so than depression (online Table DS5). Risk estimates are higher here than in most studies evaluating depression. Three of these studies
Reference Kessing, Olsen, Mortensen and Andersen27,Reference Kessing and Nilsson38,Reference Kessing and Andersen41
 reported results that achieved statistical significance. In one of these studies, people with one episode of bipolar disorder had a higher risk of developing dementia than individuals with one episode of unipolar depressive disorder (Fig. 6).
Reference Kessing and Andersen41
 In this same study, using as a reference patients with only one episode of bipolar disorder, the risk was higher only for those with four episodes or more. However, this result did not achieve statistical significance.
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Fig. 4 Forest plot of cohort studies that evaluated depression as a risk factor for Alzheimer's disease or vascular dementia.

 Studies are organised from high quality (top) to lower quality (bottom). ES, effect size; RR, relative risk; OR, odds ratio; HR, hazard ratio.





[image: ]




Fig. 5 Forest plot of studies that evaluated risk of dementia associated with both early- and late-onset depression.

 Studies are organised from high quality (top) to lower quality (bottom). ES, effect size; OR, odds ratio; HR, hazard ratio; EOD, early-onset depression; LOD, late-onset depression; AD, Alzheimer's disease.

 a. This study evaluated the risk associated with LOD and EOD using different cut-offs for the interval in years between depression onset and Alzheimer's disease onset (1 to 25 years). The ORs for the 15 year cut-off is shown here.









 Discussion

 In the present review we address the evidence for affective disorders as risk factors for dementia. Current research has been insufficient to fully clarify the links between depression or bipolar disorder and the later development of dementia. However, the data reviewed here may add to our understanding of some issues that have been raised.


 Is depression a prodrome or a risk factor for dementia?

 The notion that depression may be a prodrome for dementia has been put forward in a number of publications.
Reference Chen, Ganguli, Mulsant and DeKosky29,Reference Ganguli, Du, Dodge, Ratcliff and Chang67,Reference Schweitzer, Tuckwell, O'Brien and Ames68
 For example, depression increases the probability of conversion from mild cognitive impairment to dementia.
Reference Panza, Frisardi, Capurso, D'lntrono, Colacicco and Imbimbo69
 This has been recently supported by research with peripheral biomarkers. Elderly patients with depression but without cardiovascular disorders exhibit a similar profile to that reported in patients with Alzheimer's disease:
Reference Yaffe, Weston, Graff-Radford, Satterfield, Simonsick and Younkin70
 a decreased plasma concentration of amyloid (Aβ) peptide Aβ42 with a corresponding increase in the Aβ40/Aβ42 ratio.
Reference Qiu, Sun, Selkoe, Mwamburi, Huang and Bhadela71
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Fig. 6 Forest plot of studies that evaluated bipolar disorder as a risk factor for dementia or Alzheimer's disease.

 Studies are organised from high quality (top) to lower quality (bottom). ES, effect size; HR, hazard ratio; OR, odds ratio. a. Samples may overlap. b. Peto odds ratio was calculated because none of the controls presented with the outcome. c. Unipolar disorder and bipolar disorder v. general population. d. Bipolar disorder v. osteoarthritis. e. Bipolar disorder v. diabetes. f. Bipolar disorder v. unipolar disorder.




 However, several of the studies included in our review show that the risk of developing dementia is not limited to late-life depression.
Reference Speck, Kukull, Brenner, Bowen, Mccormick and Teri20,Reference Pálsson, Aevarsson and Skoog30,Reference Green, Cupples, Kurz, Auerbach, Go and Sadovnick37,Reference Geerlings, den Heijer, Koudstaal, Hofman and Breteler54
 In fact, a previous meta-analysis
Reference Ownby, Crocco, Acevedo, John and Loewenstein10
 found that the interval between diagnosis of depression and Alzheimer's disease was positively correlated with an increased risk of developing Alzheimer's disease. Furthermore, many of the prospective studies presented in our review controlled for cognitive scores at baseline and in several of them depression was still found to be significantly associated with a higher risk of developing dementia.
Reference Devanand, Sano, Tang, Taylor, Gurland and Wilder23,Reference Geerlings, Schoevers, Beekman, Jonker, Deeg and Schmand31,Reference Fuhrer, Dufouil and Dartigues39,Reference Geerlings, den Heijer, Koudstaal, Hofman and Breteler54



 It has also been argued that depression is linked with a higher risk of developing dementia because it is a frequent reaction to the emotional losses associated with cognitive decline. In this regard, Wilson et al

Reference Wilson, Arnold, Beck, Bienias and Bennett72
 re-analysed the data of a cohort used to study depressive symptoms and the risk of developing mild cognitive impairment or Alzheimer's disease and could not find an increase in depressive symptoms during the preclinical phase of Alzheimer's disease. This suggests that the association between depressive symptoms and the latter development of Alzheimer's disease is not due to reactive issues.

 No unequivocal evidence connects late-onset depression with Alzheimer's disease-like pathology. Therefore, although Alzheimer's disease pathology can start to build up very early in life,
Reference Ohm, Müller, Braak and Bohl73
 it seems far-fetched to claim that early-life depression is already a manifestation of these neuropathological changes. Furthermore, even in the presence of increased Alzheimer's disease pathological changes in elderly patients with depression, other explanations besides the prodrome theory are valid. For example Rapp et al

Reference Rapp, Schnaider-Beeri, Grossman, Sano, Perl and Purohit74
 found that people with Alzheimer's disease and a history of depression showed higher plaque and tangle formation within the hippocampus, as compared with those with Alzheimer's disease without a lifetime history of depression. Thus, it can be argued that depression may build on Alzheimer's disease pathology, inducing higher lesion burden. Given these contradictory results, it seems that the risk of developing dementia associated with depressive disorders is not exclusively explained by the prodrome hypothesis.

 Contrary to late-life depression, the association between early-life depression and dementia risk is more difficult to study. It poses greater methodological challenges such as recall bias, retrospective definition of cases or the necessity for a longer follow-up period. In a recent review, Byers & Yaffe
Reference Byers and Yaffe12
 concluded that early-life depression is a consistent risk factor for dementia but that the results regarding late-life depression were conflicting. Our review does not completely support this perspective. For instance, the results from studies that evaluated both early- and late-life depression as risk factors for dementia are not consistent (Fig. 5). This may be explained by methodological differences, especially divergences with regard to the definition of age at onset of late-onset depression. We cannot exclude the possibility that both early- and late-onset depression are related to an increased risk of developing dementia.




 Is there a gender gap?

 The results of studies evaluating both genders independently were surprising and raise important research questions. If depression is a risk factor for males and not females, then causal pathways that offer no logical explanation for observed gender differences should be discarded.
Reference Fuhrer, Dufouil and Dartigues39
 On the other hand, it is known that women tend to recognise non-specific feelings of distress as an emotional problem more promptly than men. Thus, males in these studies may in fact be a group of men with depressive symptoms severe enough to be self-reported.
Reference Dal Forno, Palermo, Donohue, Karagiozis, Zonderman and Kawas42
 This may lead to a dilution of the risk in women and an overestimation in men, since, as previously discussed, the risk increases with increased severity of depression at baseline.
Reference Wilson, Barnes, Mendes, Aggarwal, Schneider and Bach35,Reference Gatz, Tyas, St John and Montgomery44,Reference Irie, Masaki, Petrovitch, Abbott, Ross and Taaffe50
 Nonetheless, results supporting a gender gap were not consistent. Furthermore, most studies reported that depression was an independent risk factor for dementia while adjusting for gender.
Reference Minami, Tsuji, Fukao, Hisamichi, Asano and Sato21,Reference Devanand, Sano, Tang, Taylor, Gurland and Wilder23,Reference Gatz, Tyas, St John and Montgomery44,Reference Simons, Simons, McCallum and Friedlander48,Reference Luchsinger, Honig, Tang and Devanand53,Reference Geerlings, den Heijer, Koudstaal, Hofman and Breteler54,Reference Saczynski, Beiser, Seshadri, Auerbach, Wolf and Au60,Reference Köhler, van Boxtel, Jolles and Verhey62,Reference Lenoir, Dufouil, Auriacombe, Lacombe, Dartigues and Ritchie64
 It may be that studies that found differences between men and women were the only ones to report the results separately for both genders. In fact, the authors of a previous systematic review on depression and risk of Alzheimer's disease reported that the risk for each gender was only shown separately in those studies that found differences in risk between men and women.
Reference Ownby, Crocco, Acevedo, John and Loewenstein10






 Is bipolar disorder a risk factor for dementia?

 Most of the studies included in this review did not address bipolar disorder as a potential risk factor for dementia. On the other hand, the large majority of studies that considered depression were poorly controlled for bipolar disorder. Thus, some individuals with bipolar depression might have been included in the analyses, probably more so in studies considering early-onset depression. Although the depressive episodes are generally predominant in relation to the mania/hypomania episodes in bipolar disorder,
Reference Judd and Akiskal75
 the disorder itself is substantially different from unipolar disorder and bipolar depression has different characteristics when compared with unipolar depression.
Reference Bowden76
 Thus, one cannot extrapolate from the data regarding depression to encompass bipolar disorder.

 Nevertheless, almost all studies that analysed bipolar disorder as a risk factor for dementia consistently found a higher risk in these patients.
Reference Kokmen, Beard, Chandra and Offord19,Reference Cooper and Holmes26,Reference Kessing, Olsen, Mortensen and Andersen27,Reference Kessing and Nilsson38,Reference Kessing and Andersen41
 Most of these studies used a methodology based on case registers
Reference Kokmen, Beard, Chandra and Offord19,Reference Cooper and Holmes26,Reference Kessing, Olsen, Mortensen and Andersen27,Reference Kessing and Nilsson38,Reference Kessing and Andersen41
 and 2 studies compared individuals with bipolar depression either to people with somatic disorders or to those with other psychiatric disorders.
Reference Kessing and Nilsson38,Reference Kessing and Andersen41
 This may occasionally lead to bias. For example, people with osteoarthritis are usually medicated with anti-inflammatory drugs, found to be a protective factor for dementia in several studies.
Reference Szekely, Thorne, Zandi, Ek, Messias and Breitner77
 Therefore, this may result in an overestimation of the risk associated with bipolar disorder. However, an increased hazard ratio when comparing individuals with bipolar disorder to people with diabetes is a robust finding, since diabetes is a well-documented risk factor for Alzheimer's disease and vascular dementia.
Reference Craft78



 Another source of bias is the fact that people with bipolar disorder are known to the psychiatric services and this may lead to an increased probability of being admitted throughout one's lifespan, and eventually being diagnosed with dementia in advancing years. However, the opposite could also be argued. It is common in clinical practice to delay a diagnosis of dementia in people with a psychiatric history because behavioural changes and cognitive impairments are wrongly attributed to the psychiatric disorder or to psychopharmacological treatments.




 Pathophysiological mechanisms linking depression to the development of dementia

 Two major hypotheses have been put forward to explain the association of late-onset depression with a greater risk of developing dementia: (a) depression is associated with the development of dementia because it is a reaction to an early stage of the cognitive decline; and (b) depression is a prodrome of dementia. Both hypotheses do not concern depression as a causal determinant for dementia. However, these two hypotheses do not fully explain the data presented above, because a higher risk has been described even for patients who had depression several years before dementia's onset.
Reference Speck, Kukull, Brenner, Bowen, Mccormick and Teri20,Reference Pálsson, Aevarsson and Skoog30,Reference Green, Cupples, Kurz, Auerbach, Go and Sadovnick37,Reference Geerlings, den Heijer, Koudstaal, Hofman and Breteler54
 Thus, a complex interaction of determinants seems more probable than a single and simple aetiological mechanism.

 It may be that depression and dementia share common aetiological factors.
Reference Jorm11
 For example, inflammation, vascular changes and vascular risk factors have been implicated in both disorders. In this regard, recent studies have controlled for vascular risk factors and vascular disease when evaluating the risk of developing Alzheimer's disease in patients with depression
Reference Luchsinger, Honig, Tang and Devanand53,Reference Saczynski, Beiser, Seshadri, Auerbach, Wolf and Au60,Reference Köhler, van Boxtel, Jolles and Verhey62–Reference Goveas, Espeland, Woods, Wassertheil-Smoller and Kotchen65
 (Table DS4). Nevertheless, in all of these studies, depression still remained an independent risk factor for Alzheimer's disease. The results of some of the studies reviewed suggest yet another mechanism by reporting a synergistic effect between depression and the APOE ε4 allele.
Reference Steffens, Plassman, Helms, Welsh-Bohmer, Saunders and Breitner24,Reference Irie, Masaki, Petrovitch, Abbott, Ross and Taaffe50,Reference Jungwirth, Zehetmayer, Bauer, Weissgram, Tragi and Fischer57,Reference Saczynski, Beiser, Seshadri, Auerbach, Wolf and Au60



 An additional hypothesis is that affective disorders lower the threshold for the clinical manifestation of dementia. The results of this review tend to support this, demonstrating a non-specific increase in the risk of developing dementia (Alzheimer's disease, vascular dementia and dementia in general). Glucocorticoid neurotoxicity may be a plausible underlying mechanism,
Reference Sapolsky, Uno, Rebert and Finch79–Reference Colla, Kronenberg, Deuschle, Meichel, Hagen and Bohrer81
 although longitudinal data derived from human studies is still scarce.
Reference Geerlings, den Heijer, Koudstaal, Hofman and Breteler54,Reference O'Brien, Lloyd, McKeith, Gholkar and Ferrier82
 Psychosocial factors such as disrupted social interactions and lower lifetime achievements of people with affective disorders, by leading to a lower cognitive reserve, may also decrease the threshold for dementia. However, these remain to be explored. Other mechanisms have been proposed to explain this link but an extensive discussion of pathophysiological mechanisms is outside the scope of this paper (for a comprehensive review see Duman
Reference Duman83
).




 Methodological issues and limitations

 We used a wide range of search terms together with broadly defined criteria in order to avoid missing important evidence. This strategy enabled us to include a large number of studies. However, these studies were very heterogenous (for example different diagnosis criteria for dementia, different types of dementia, distinct methods for diagnosing depression and differences regarding the onset of depression). Because of this, we decided not to do a meta-analysis and, thus, we were not able to provide summary estimates of the risk of developing dementia in individuals with a history of affective disorders. Instead, we present a wider view of this topic, one that would have been lost if stricter and more homogenised criteria were applied. Nevertheless, to make the strength of the evidence easier to assess, we provided a broad assessment of the quality of each study and comprehensive extraction of data.

 When analysing the list of studies retrieved, one can see that the earliest studies were mainly case–control studies in contrast to the most recent ones, which were predominantly cohort studies. The initial case–control studies struggled with recall bias and/or selection bias due to the need to establish retrospectively a diagnosis of depression.
Reference French, Schuman, Mortimer, Hutton, Boatman and Christians15–Reference Speck, Kukull, Brenner, Bowen, Mccormick and Teri20,Reference Steffens, Plassman, Helms, Welsh-Bohmer, Saunders and Breitner24–Reference Cooper and Holmes26,Reference Wetherell, Gatz, Johansson and Pedersen28,Reference Zalsman, Aizenberg, Sigler, Nahshony, Karp and Weizman32,Reference Hébert, Lindsay, Verreault, Rockwood, Hill and Dubois33,Reference Zubenko, Zubenko, McPherson, Spoor, Marin and Farlow36,Reference Green, Cupples, Kurz, Auerbach, Go and Sadovnick37
 Generally, the design of these studies relied on proxy informants or clinical records for depression diagnosis, since the patients had dementia. The major problem with using a proxy informant as the only source of information is that it is very difficult to have a reliable diagnosis based on current diagnostic criteria. Similarly, relying exclusively on clinical records could lead to selection bias. For example, people with a depressive illness have a greater probability of being referred to mental health services and thus an increased probability of being identified as having dementia and being included in the group of cases. In spite of this, good agreement has been found between case–control and cohort studies. Jorm
Reference Jorm11
 reported in his meta-analysis a summary risk estimate of 2.01 (95% CI 1.16–3.5) for the case–control studies and 1.87 (1.09–3.2) for cohort studies. Similar findings were also reported by Ownby et al

Reference Ownby, Crocco, Acevedo, John and Loewenstein10
 regarding depression and the risk of developing Alzheimer's disease, with an odds ratio of 2.03 (95% CI 1.73–2.38) for case–control studies and 1.90 (95% CI 1.55–2.33) for cohort studies with a combined result of 2.02 (95% CI 1.80–2.26).

 Most epidemiological studies reviewed in this paper, as well as previous meta-analyses, showed an increased risk for dementia in individuals with affective disorders. However, publication bias has to be considered (i.e. a lower probability of negative results being published). In fact, in a previous meta-analysis
Reference Ownby, Crocco, Acevedo, John and Loewenstein10
 the funnel plot analysis did indicate that such bias existed in this type of publication. Even so, when the odds ratios were corrected for potential publication bias, there were no significant changes in the risk estimates.




 Clinical implications

 It was believed that in elderly people with so-called depressive pseudodementia, cognition and function could be entirely restored to normal if depression was treated. However, this concept has been progressively abandoned since cognitive dysfunction may not be totally reversed by antidepressant treatment and more than 40% of people with pseudodementia eventually develop dementia.
Reference Alexopoulos, Meyers, Young, Mattis and Kakuma84,Reference Kral and Emery85
 Our results support a link between affective disorders and the later development of dementia, especially in men
Reference Fuhrer, Dufouil and Dartigues39,Reference Dal Forno, Palermo, Donohue, Karagiozis, Zonderman and Kawas42,Reference Kim, Kim, Bae, Kim, Shin and Yang61
 and in people with recurrent depressive disorder.
Reference Kessing and Andersen41,Reference Dotson, Beydoun and Zonderman59
 Therefore cognitive dysfunction in such patients should not be disregarded as a minor phenomenon. Clinical monitoring of cognition may be warranted, for at least a subset of patients.




 Future research

 Previous meta-analyses had not explored some important characteristics that may help in the understanding of the link between depression and dementia. Throughout the present review it has become apparent that the number of disease episodes, severity of depressive symptoms and patient gender are important modulators of the risk of developing dementia. This can help to guide basic research focused on understanding the mechanisms behind this link. Also, the data reviewed suggests that both hypotheses of affective disorders being a prodrome and a risk factor may be consistent. In fact, these hypotheses are not mutually exclusive and in one instance they were even supported by data from the same study.
Reference Green, Cupples, Kurz, Auerbach, Go and Sadovnick37
 This should be considered when delineating future research, because both early- and late-onset depression may increase the risk for developing dementia through different mechanisms.

 Although the results regarding bipolar disorder are very interesting, the available evidence is still limited. Exploring bipolar disorder as a risk factor for dementia requires more complex methodologies than the ones used for depression. For example, given the lower prevalence of bipolar disorder, a larger sample size is needed. It is also important to control for different types of affective episodes, so that the weight of depressive and manic episodes can be properly evaluated. Similarly, care must be taken to control for treatment because mood stabilisers may be protective factors for dementia in people with bipolar disorder.
Reference Kessing, Sondergard, Forman and Andersen86–Reference Nunes, Forlenza and Gattaz88
 Thus, there is a need to refine methods in order to clarify this issue.

 Given all the possible mechanisms that have been put forward to explain why depression leads to an increased risk of developing dementia, a multifactorial model seems almost inevitable. In fact, Butters et al

Reference Butters, Young, Lopez, Aizenstein, Mulsant and Reynolds89
 have proposed a multiple pathways model where cerebrovascular disease and glucocorticoid neurotoxicity associated with depression lower the brain reserve and interact with Alzheimer's disease neuropathology, thereby leading to the clinical manifestations of Alzheimer's disease. However, such models are still much more based on associative data then on evidence of causality. Thus, they must be seen more as a ‘road map’ for future epidemiological and experimental studies, and not as the actual explanation of the link between affective disorders and higher risk of developing dementia. Understanding this link could lead to a better comprehension of the pathophysiology of both depression and Alzheimer's disease, two of the most disabling diseases affecting humankind.
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 Fig. 1 Flow chart of literature search and study selection.
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 Fig. 2 Forest plot of case–control studies that evaluated depression as a risk factor for dementia, Alzheimer's disease or vascular dementia.Studies are organised from high quality (top) to lower quality (bottom). OR, odds ratio. a. Crude odds ratio.
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 Fig. 3 Forest plot of cohort studies that evaluated depression as a risk factor for dementia.Studies are organised from high quality (top) to lower quality (bottom). ES, effect size; RR, relative risk; OR, odds ratio. a. Samples may overlap. b. Crude odds ratio calculated from the results. c. Risk estimate for one depressive episode. d. Risk estimate for ⩾2 depressive episodes. e. Risk estimate for history of depression and depression at baseline. f. Risk estimate for late-life depression was also provided: OR 2.75 (1.04–7.24).
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 Fig. 4 Forest plot of cohort studies that evaluated depression as a risk factor for Alzheimer's disease or vascular dementia.Studies are organised from high quality (top) to lower quality (bottom). ES, effect size; RR, relative risk; OR, odds ratio; HR, hazard ratio.
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 Fig. 5 Forest plot of studies that evaluated risk of dementia associated with both early- and late-onset depression.Studies are organised from high quality (top) to lower quality (bottom). ES, effect size; OR, odds ratio; HR, hazard ratio; EOD, early-onset depression; LOD, late-onset depression; AD, Alzheimer's disease.a. This study evaluated the risk associated with LOD and EOD using different cut-offs for the interval in years between depression onset and Alzheimer's disease onset (1 to 25 years). The ORs for the 15 year cut-off is shown here.
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 Fig. 6 Forest plot of studies that evaluated bipolar disorder as a risk factor for dementia or Alzheimer's disease.Studies are organised from high quality (top) to lower quality (bottom). ES, effect size; HR, hazard ratio; OR, odds ratio. a. Samples may overlap. b. Peto odds ratio was calculated because none of the controls presented with the outcome. c. Unipolar disorder and bipolar disorder v. general population. d. Bipolar disorder v. osteoarthritis. e. Bipolar disorder v. diabetes. f. Bipolar disorder v. unipolar disorder.

 

 

 [image: Supplementary material: PDF] da Silva et al. supplementary material
 Supplementary Table S1-S5


 [image: Download da Silva et al. supplementary material(PDF)] 
     
         
         
             
             
        
    



 
 
  

  
 
PDF
60 KB





      
Submit a response
 
 
eLetters

 No eLetters have been published for this article.
  



 
 [image: alt] 
 
 



 You have 
Access
 
 	232
	Cited by


 

   




 Cited by

 
 Loading...


 [image: alt]   


 













Cited by





	


[image: Crossref logo]
232




	


[image: Google Scholar logo]















Crossref Citations




[image: Crossref logo]





This article has been cited by the following publications. This list is generated based on data provided by
Crossref.









Angst, Jules
2013.
Bipolar disorders in DSM-5: strengths, problems and perspectives.
International Journal of Bipolar Disorders,
Vol. 1,
Issue. 1,


	CrossRef
	Google Scholar






Strejilevich, Sergio A.
and
Martino, Diego J.
2013.
Cognitive function in adulthood and elderly euthymic bipolar patients: A comparison to test models of cognitive evolution.
Journal of Affective Disorders,
Vol. 150,
Issue. 3,
p.
1188.


	CrossRef
	Google Scholar






Chou, Ching-Te
Chou, Chu-Chung
Law, Yat-Yin
and
Lin, Yan-Ren
2014.
Hip fractures in patients admitted to emergency departments may increase the risk of acute affective disorders: A national population-based study.
Journal of Acute Medicine,
Vol. 4,
Issue. 4,
p.
139.


	CrossRef
	Google Scholar






Peedicayil, Jacob
2014.
Epigenetic approaches for bipolar disorder drug discovery.
Expert Opinion on Drug Discovery,
Vol. 9,
Issue. 8,
p.
917.


	CrossRef
	Google Scholar






Chen, Mu-Hong
Li, Cheng-Ta
Tsai, Chia-Fen
Lin, Wei-Chen
Chang, Wen-Han
Chen, Tzeng-Ji
Pan, Tai-Long
Su, Tung-Ping
and
Bai, Ya-Mei
2014.
Risk of Dementia Among Patients With Asthma: A Nationwide Longitudinal Study.
Journal of the American Medical Directors Association,
Vol. 15,
Issue. 10,
p.
763.


	CrossRef
	Google Scholar






Rotter-Neubert, Andrea
2014.
Neuroprotektion ist ein unabhängiger Effekt.
InFo Neurologie & Psychiatrie,
Vol. 16,
Issue. 5,
p.
33.


	CrossRef
	Google Scholar






Chung, Shiu-Dong
Sheu, Jau-Jiuan
Kao, Li-Ting
Lin, Herng-Ching
and
Kang, Jiunn-Horng
2014.
Dementia is associated with iron-deficiency anemia in females: A population-based study.
Journal of the Neurological Sciences,
Vol. 346,
Issue. 1-2,
p.
90.


	CrossRef
	Google Scholar






Bennett, Sophia
and
Thomas, Alan J.
2014.
Depression and dementia: Cause, consequence or coincidence?.
Maturitas,
Vol. 79,
Issue. 2,
p.
184.


	CrossRef
	Google Scholar






Rizzo, Lucas Bortolotto
Costa, Leonardo Gazzi
Mansur, Rodrigo B.
Swardfager, Walter
Belangero, Síntia Iole
Grassi-Oliveira, Rodrigo
McIntyre, Roger S.
Bauer, Moisés E.
and
Brietzke, Elisa
2014.
The theory of bipolar disorder as an illness of accelerated aging: Implications for clinical care and research.
Neuroscience & Biobehavioral Reviews,
Vol. 42,
Issue. ,
p.
157.


	CrossRef
	Google Scholar






Mauer, Sivan
Vergne, Derick
and
Ghaemi, S Nassir
2014.
Standard and trace-dose lithium: A systematic review of dementia prevention and other behavioral benefits.
Australian & New Zealand Journal of Psychiatry,
Vol. 48,
Issue. 9,
p.
809.


	CrossRef
	Google Scholar






Oruganti, Prashanth
and
Mukaetova-Ladinska, Elizabeta B
2014.
Critical illness and long-term cognitive impairment.
Future Neurology,
Vol. 9,
Issue. 3,
p.
273.


	CrossRef
	Google Scholar






Nabeta, Hiromi
Mizoguchi, Yoshito
Matsushima, Jun
Imamura, Yoshiomi
Watanabe, Itaru
Tateishi, Tetsuya
Kojima, Naoki
Kawashima, Toshiro
Yamada, Shigeto
and
Monji, Akira
2014.
Association of salivary cortisol levels and later depressive state in elderly people living in a rural community: A 3-year follow-up study.
Journal of Affective Disorders,
Vol. 158,
Issue. ,
p.
85.


	CrossRef
	Google Scholar






Stanciu, Ingrid
Larsson, Maria
Nordin, Steven
Adolfsson, Rolf
Nilsson, Lars-Göran
and
Olofsson, Jonas K.
2014.
Olfactory Impairment and Subjective Olfactory Complaints Independently Predict Conversion to Dementia: A Longitudinal, Population-Based Study.
Journal of the International Neuropsychological Society,
Vol. 20,
Issue. 2,
p.
209.


	CrossRef
	Google Scholar






Ismail, Zahinoor
Malick, Arfeen
Smith, Eric E
Schweizer, Tom
and
Fischer, Corinne
2014.
Depression versus dementia: is this construct still relevant?.
Neurodegenerative Disease Management,
Vol. 4,
Issue. 2,
p.
119.


	CrossRef
	Google Scholar






Leonard, Brian E.
2014.
Impact of inflammation on neurotransmitter changes in major depression: An insight into the action of antidepressants.
Progress in Neuro-Psychopharmacology and Biological Psychiatry,
Vol. 48,
Issue. ,
p.
261.


	CrossRef
	Google Scholar






Hajek, T.
Bauer, M.
Simhandl, C.
Rybakowski, J.
O'Donovan, C.
Pfennig, A.
König, B.
Suwalska, A.
Yucel, K.
Uher, R.
Young, L. T.
MacQueen, G.
and
Alda, M.
2014.
Neuroprotective effect of lithium on hippocampal volumes in bipolar disorder independent of long-term treatment response.
Psychological Medicine,
Vol. 44,
Issue. 3,
p.
507.


	CrossRef
	Google Scholar






Wallace, James
2014.
Calcium dysregulation, and lithium treatment to forestall Alzheimer's disease – a merging of hypotheses.
Cell Calcium,
Vol. 55,
Issue. 3,
p.
175.


	CrossRef
	Google Scholar






2014.
Kyushu Neuropsychiatry,
Vol. 59,
Issue. 3_4,
p.
107.


	CrossRef






Richards, M.
Barnett, J. H.
Xu, M. K.
Croudace, T. J.
Gaysina, D.
Kuh, D.
and
Jones, P. B.
2014.
Lifetime affect and midlife cognitive function: prospective birth cohort study.
British Journal of Psychiatry,
Vol. 204,
Issue. 3,
p.
194.


	CrossRef
	Google Scholar






Kessing, Lars Vedel
Vradi, Eleni
and
Andersen, Per Kragh
2015.
Life expectancy in bipolar disorder.
Bipolar Disorders,
Vol. 17,
Issue. 5,
p.
543.


	CrossRef
	Google Scholar





Download full list
















Google Scholar Citations

View all Google Scholar citations
for this article.














 

×






	Librarians
	Authors
	Publishing partners
	Agents
	Corporates








	

Additional Information











	Accessibility
	Our blog
	News
	Contact and help
	Cambridge Core legal notices
	Feedback
	Sitemap



Select your country preference



[image: US]
Afghanistan
Aland Islands
Albania
Algeria
American Samoa
Andorra
Angola
Anguilla
Antarctica
Antigua and Barbuda
Argentina
Armenia
Aruba
Australia
Austria
Azerbaijan
Bahamas
Bahrain
Bangladesh
Barbados
Belarus
Belgium
Belize
Benin
Bermuda
Bhutan
Bolivia
Bosnia and Herzegovina
Botswana
Bouvet Island
Brazil
British Indian Ocean Territory
Brunei Darussalam
Bulgaria
Burkina Faso
Burundi
Cambodia
Cameroon
Canada
Cape Verde
Cayman Islands
Central African Republic
Chad
Channel Islands, Isle of Man
Chile
China
Christmas Island
Cocos (Keeling) Islands
Colombia
Comoros
Congo
Congo, The Democratic Republic of the
Cook Islands
Costa Rica
Cote D'Ivoire
Croatia
Cuba
Cyprus
Czech Republic
Denmark
Djibouti
Dominica
Dominican Republic
East Timor
Ecuador
Egypt
El Salvador
Equatorial Guinea
Eritrea
Estonia
Ethiopia
Falkland Islands (Malvinas)
Faroe Islands
Fiji
Finland
France
French Guiana
French Polynesia
French Southern Territories
Gabon
Gambia
Georgia
Germany
Ghana
Gibraltar
Greece
Greenland
Grenada
Guadeloupe
Guam
Guatemala
Guernsey
Guinea
Guinea-bissau
Guyana
Haiti
Heard and Mc Donald Islands
Honduras
Hong Kong
Hungary
Iceland
India
Indonesia
Iran, Islamic Republic of
Iraq
Ireland
Israel
Italy
Jamaica
Japan
Jersey
Jordan
Kazakhstan
Kenya
Kiribati
Korea, Democratic People's Republic of
Korea, Republic of
Kuwait
Kyrgyzstan
Lao People's Democratic Republic
Latvia
Lebanon
Lesotho
Liberia
Libyan Arab Jamahiriya
Liechtenstein
Lithuania
Luxembourg
Macau
Macedonia
Madagascar
Malawi
Malaysia
Maldives
Mali
Malta
Marshall Islands
Martinique
Mauritania
Mauritius
Mayotte
Mexico
Micronesia, Federated States of
Moldova, Republic of
Monaco
Mongolia
Montenegro
Montserrat
Morocco
Mozambique
Myanmar
Namibia
Nauru
Nepal
Netherlands
Netherlands Antilles
New Caledonia
New Zealand
Nicaragua
Niger
Nigeria
Niue
Norfolk Island
Northern Mariana Islands
Norway
Oman
Pakistan
Palau
Palestinian Territory, Occupied
Panama
Papua New Guinea
Paraguay
Peru
Philippines
Pitcairn
Poland
Portugal
Puerto Rico
Qatar
Reunion
Romania
Russian Federation
Rwanda
Saint Kitts and Nevis
Saint Lucia
Saint Vincent and the Grenadines
Samoa
San Marino
Sao Tome and Principe
Saudi Arabia
Senegal
Serbia
Seychelles
Sierra Leone
Singapore
Slovakia
Slovenia
Solomon Islands
Somalia
South Africa
South Georgia and the South Sandwich Islands
Spain
Sri Lanka
St. Helena
St. Pierre and Miquelon
Sudan
Suriname
Svalbard and Jan Mayen Islands
Swaziland
Sweden
Switzerland
Syrian Arab Republic
Taiwan
Tajikistan
Tanzania, United Republic of
Thailand
Togo
Tokelau
Tonga
Trinidad and Tobago
Tunisia
Türkiye
Turkmenistan
Turks and Caicos Islands
Tuvalu
Uganda
Ukraine
United Arab Emirates
United Kingdom
United States
United States Minor Outlying Islands
United States Virgin Islands
Uruguay
Uzbekistan
Vanuatu
Vatican City
Venezuela
Vietnam
Virgin Islands (British)
Wallis and Futuna Islands
Western Sahara
Yemen
Zambia
Zimbabwe









Join us online

	









	









	









	









	


























	

Legal Information










	


[image: Cambridge University Press]






	Rights & Permissions
	Copyright
	Privacy Notice
	Terms of use
	Cookies Policy
	
© Cambridge University Press 2024

	Back to top













	
© Cambridge University Press 2024

	Back to top












































Cancel

Confirm





×





















Save article to Kindle






To save this article to your Kindle, first ensure coreplatform@cambridge.org is added to your Approved Personal Document E-mail List under your Personal Document Settings on the Manage Your Content and Devices page of your Amazon account. Then enter the ‘name’ part of your Kindle email address below.
Find out more about saving to your Kindle.



Note you can select to save to either the @free.kindle.com or @kindle.com variations. ‘@free.kindle.com’ emails are free but can only be saved to your device when it is connected to wi-fi. ‘@kindle.com’ emails can be delivered even when you are not connected to wi-fi, but note that service fees apply.



Find out more about the Kindle Personal Document Service.








Affective disorders and risk of developing dementia: systematic review








	Volume 202, Issue 3
	
Joaquim da Silva (a1), Manuel Gonçalves-Pereira (a2), Miguel Xavier (a2) and Elizabeta B. Mukaetova-Ladinska (a3)

	DOI: https://doi.org/10.1192/bjp.bp.111.101931





 








Your Kindle email address




Please provide your Kindle email.



@free.kindle.com
@kindle.com (service fees apply)









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×




Save article to Dropbox







To save this article to your Dropbox account, please select one or more formats and confirm that you agree to abide by our usage policies. If this is the first time you used this feature, you will be asked to authorise Cambridge Core to connect with your Dropbox account.
Find out more about saving content to Dropbox.

 





Affective disorders and risk of developing dementia: systematic review








	Volume 202, Issue 3
	
Joaquim da Silva (a1), Manuel Gonçalves-Pereira (a2), Miguel Xavier (a2) and Elizabeta B. Mukaetova-Ladinska (a3)

	DOI: https://doi.org/10.1192/bjp.bp.111.101931





 









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×




Save article to Google Drive







To save this article to your Google Drive account, please select one or more formats and confirm that you agree to abide by our usage policies. If this is the first time you used this feature, you will be asked to authorise Cambridge Core to connect with your Google Drive account.
Find out more about saving content to Google Drive.

 





Affective disorders and risk of developing dementia: systematic review








	Volume 202, Issue 3
	
Joaquim da Silva (a1), Manuel Gonçalves-Pereira (a2), Miguel Xavier (a2) and Elizabeta B. Mukaetova-Ladinska (a3)

	DOI: https://doi.org/10.1192/bjp.bp.111.101931





 









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×



×



Reply to:

Submit a response













Title *

Please enter a title for your response.







Contents *


Contents help










Close Contents help









 



- No HTML tags allowed
- Web page URLs will display as text only
- Lines and paragraphs break automatically
- Attachments, images or tables are not permitted




Please enter your response.









Your details









First name *

Please enter your first name.




Last name *

Please enter your last name.




Email *


Email help










Close Email help









 



Your email address will be used in order to notify you when your comment has been reviewed by the moderator and in case the author(s) of the article or the moderator need to contact you directly.




Please enter a valid email address.






Occupation

Please enter your occupation.




Affiliation

Please enter any affiliation.















You have entered the maximum number of contributors






Conflicting interests








Do you have any conflicting interests? *

Conflicting interests help











Close Conflicting interests help









 



Please list any fees and grants from, employment by, consultancy for, shared ownership in or any close relationship with, at any time over the preceding 36 months, any organisation whose interests may be affected by the publication of the response. Please also list any non-financial associations or interests (personal, professional, political, institutional, religious or other) that a reasonable reader would want to know about in relation to the submitted work. This pertains to all the authors of the piece, their spouses or partners.





 Yes


 No




More information *

Please enter details of the conflict of interest or select 'No'.









  Please tick the box to confirm you agree to our Terms of use. *


Please accept terms of use.









  Please tick the box to confirm you agree that your name, comment and conflicts of interest (if accepted) will be visible on the website and your comment may be printed in the journal at the Editor’s discretion. *


Please confirm you agree that your details will be displayed.


















