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Abstract

2

A substantial subset of people with psychotic disorders are first diagnosed in old age, yet little is

3

known about the epidemiology of very-late-onset schizophrenia-like psychosis. We investigated the

4

incidence of affective and non-affective psychotic disorders in those aged 65 and above, and

5

examined variation related to potential risk factors via systematic literature review.

6
7

We searched PubMed, PsychInfo, Web of Science and bibliographies and directly contacted authors

8

to obtain citations published between 1960-2016 containing (derivable) incidence data. Cases were

9

those diagnosed with non-organic psychotic disorders after age 65. Findings were presented

10

narratively, and random-effects meta-analyses were used to obtain pooled incidence rates.

11
12

From 5685 citations, 41 met inclusion criteria. The pooled incidence of: affective psychoses was 30.9

13

per 100,000 person-years at-risk (100kpy) (95% CI: 11.5–83.4; I2= 0.99), and: schizophrenia was 7.5

14

per 100kpy (95% CI: 6.1–9.1; I2= 0.98), with some evidence of higher schizophrenia rates in women

15

(odds ratio [OR]=1.6; 95% CI: 1.0-2.5, p=0.05). We found narrative evidence of increasing incidence

16

rates of non-affective psychoses with age, and higher rates amongst migrants than baseline

17

populations, but no evidence that incidence varied by study quality or case ascertainment period

18

(quality OR=1.04; 95% CI: 0.74-1.48; time period OR=1.00; 95% CI: 0.95–1.05).

19
20

Substantial heterogeneity in incidence of very late onset schizophrenia-like psychoses was observed.

21

No identified studies examined possible risk factors which may account for such variation, including

22

socio-economic status, sensory impairment, traumatic life events, or social isolation.

3
23

Introduction

24

Psychotic disorders typically emerge during adolescence or early adulthood (Kessler et al.,

25

2007), yet research suggests that a substantial minority have a first episode in old age

26

(Howard et al., 2000). However, compared with earlier adult-onset psychosis, little is known

27

about the epidemiology of very late-onset schizophrenia-like psychosis (VLOSLP).

28

Compared with psychotic disorders with a younger age-at-onset, VLOSLP has consistently

29

been found to be more common in women than men (Almeida et al., 1995; Castle and

30

Murray, 1991; Howard et al., 1994). VLOSLP patients also have higher levels of premorbid

31

functioning across educational and occupational domains (Castle et al., 1997), lower morbid

32

psychosis risk amongst relatives (Howard et al., 1997), and differing symptomatology, with

33

fewer negative symptoms, compared to those with an earlier age-at-onset (Almeida et al.,

34

1995). Several potential risk factors have been associated with VLOSLP, including: hearing

35

impairment (Cooper et al., 1974; Cooper and Curry, 1976), visual impairment (Cooper and

36

Porter, 1976), early adversity (Fuchs, 1994; Fuchs, 1999; Gurian et al., 1992; Reulbach et al.,

37

2007), social isolation (Kay and Roth, 1961; Pearlson et al., 1989) and premorbid schizotypal

38

traits (Kay and Roth, 1961). However, these findings have not consistently replicated and

39

epidemiological support for this is lacking (Brunelle et al., 2012).

40

Most studies of risk factors for VLOSLP have been cross-sectional, with small,

41

unrepresentative samples, making it difficult to draw valid conclusions. Further, most

42

epidemiological research has focused on psychotic disorders beginning before 65 years old,

43

meaning that the epidemiology of psychotic disorders in older adults has remained relatively

44

neglected. Most epidemiological studies of VLOSP have focused on prevalence, with 1-year

45

estimates ranging from 0.1%-0.5% (Howard et al., 2000), with less research on incidence and

46

how this varies in relation to putative risk factors for VLOSLP. Synthesizing current evidence
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on the incidence of VLOSLP may highlight consistent themes which could help to provide

48

insight into the etiology of late-life psychosis, or gaps in the literature requiring examination.

49

Aims and hypotheses

50

We aimed to synthesize the literature on the incidence of very late-onset affective and non-

51

affective psychotic disorders, and how this varied by age and sex. Consistent with the

52

previous literature, we hypothesized that the incidence of very late-onset psychotic disorders

53

would increase with age, and would be higher amongst women than men. Additionally,

54

where data were available, we sought to explore variation in incidence by family history of

55

psychopathology, socioeconomic status (SES), ethnicity, migrant status, sensory impairment,

56

social isolation, marital status, education, employment history, sensory impairment and

57

traumatic life events. We expected higher incidence rates amongst migrant groups, given

58

similar findings in younger adults (Kirkbride et al., 2012), and amongst those with: a family

59

history of psychotic disorders, lower SES, the experience of traumatic life events, and

60

sensory impairment.

61
62

Methods

63
64

We conducted this systematic review following PRISMA guidelines (Moher et al., 2009; see

65

Supplementary Table 1), including pre-registering our protocol

66

(http://www.crd.york.ac.uk/PROSPERO, registration number: CRD42016035720).

67

Search strategy

68

We systematically searched PubMed, PsychInfo and Web of Science databases using terms

69

covering three main areas: “late-onset”, “incidence” and “psychosis” (see Supplementary

70

Figure 1). We adapted search terms for each database using database-specific MeSH

71

headings. We searched bibliographies of included citations and directly contacted authors to
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request data, where appropriate. We restricted our review to English language papers

73

published between January 1960 and March 2016.

74

Eligibility criteria

75

Although VLOSLP usually refers to those aged over 60 years, we restricted our search to

76

those aged 65 years and older because this is typically the upper age cut-off in

77

epidemiological studies of “adult-onset” psychosis, which have been widely reviewed

78

(Kirkbride et al., 2012; McGrath et al., 2004; Van der Werf et al., 2012). Other eligibility

79

criteria were as follows:

80
81
82
83

1. Contained incidence data, or data from which incidence rates could be derived
(numerator and denominator).
2. Attempted to conduct a population-based epidemiological study, irrespective of
quality (see below).

84

3. Cases first diagnosed with psychotic disorders after age 65 (incident cases).

85

4. Excluded those with dementia, organic or drug-induced psychoses.

86

Screening

87

We screened citation titles to assess whether they met eligibility criteria, with definite or

88

possible citations forwarded to abstract, and subsequently, full text review. One researcher

89

(JS) screened studies and extracted data. A second researcher (JBK) screened a randomly-

90

selected 10% sample, with 99.8% inter-rater agreement, Cohen’s k = 0.88, p=<.001.

91

Database management and data extraction

92

We stored extracted data in a spreadsheet, adapted from a previous systematic review

93

(Kirkbride et al., 2012). Data were divided into study-level data about study characteristics,
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rate-level data about incidence rates, and meta-level data on time period and study quality

95

(see below).

96

Exposures and outcomes

97

Our primary outcome was the incidence per 100,000 person-years at-risk of a non-organic

98

psychotic disorder in those aged 65 and above. Included studies used a range of diagnostic

99

classifications, including ICD-8 to ICD-10, DSM-III-R, and DSM-IV. Although the

100

classification of psychotic disorders varies between diagnostic classifications and editions,

101

we assumed sufficient commonalities to pool citations according to the following diagnostic

102

outcomes: i) non-affective psychotic disorders (ICD-10 F20-F29 or equivalent, including

103

schizophrenia, schizophreniform disorder, schizoaffective disorder, delusional disorder, and

104

brief and unspecified psychoses), ii) schizophrenia (ICD-10 F20 or equivalent), iii) affective

105

psychoses (ICD-10 F30-39 or equivalent, excluding depression without psychosis).

106

Where available, we extracted incidence data in relation to the following exposures: age, sex,

107

ethnicity, socio-economic status (SES), migrant status, marital status, education,

108

employment, sensory impairment such as deafness or blindness, traumatic life events

109

(childhood or adulthood), and family history of psychopathology.

110

Where incidence rates were not explicitly reported, we derived them from ancillary

111

information where possible (i.e. numerator, denominator, standard errors). Where citations

112

reported overlapping data from the same study, the rate or citation providing the most

113

pertinent information for each specific analysis was considered primary.

114

Study quality

115

Two independent raters (JS, JBK), rated study quality according to 5 criteria, with 87% inter-

116

rater agreement, Cohen’s k = 0.61, p=<.001. Discrepancies were dealt with via consensus
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agreement. We used a quality scale adapted from a previous systematic review (Kirkbride et

118

al., 2012) to assess five key indicators of epidemiological quality: defined catchment area,

119

accurate denominator, population-based case ascertainment, standardized research diagnoses,

120

and well-defined inclusion and exclusion criteria (see Supplementary Table 2).

121

Data analysis

122

We first conducted a narrative synthesis of published incidence data on very-late-onset

123

psychotic disorders, particularly important given the substantial heterogeneity observed

124

between incidence estimates (generally, l2= ≥.90). Where three or more citations provided

125

incidence data which could be pooled, we conducted random effects meta-analyses using the

126

DerSimonian and Laird (1986) method to obtain pooled estimates. Incidence rates were

127

transformed to their natural logarithm and entered into meta-analyses with corresponding

128

standard errors. Where possible, to allow the pooling of incidence rates for those aged 65 and

129

above, estimates reported from the same citation for different age bands were aggregated into

130

an overall age 65+ rate. We also carried out random-effects meta-regressions to explore

131

whether variation in incidence was associated with sex, study quality, or case ascertainment

132

period. We examined evidence of publication bias via visual inspection of funnel plots and

133

formal testing using Egger’s test of bias. We conducted meta-analyses in Stata version 13

134

using the metan command. Funnel plots and Egger’s bias test were conducted using

135

metafunnel and metabias packages. Random-effects meta-regressions were conducted using

136

the metareg package.

137

Results

138

We retrieved 5685 citations, of which 41 – published between 1967 and 2014 – met

139

eligibility criteria (Figure 1; Table 1; Supplementary Figure 2). Four authors provided

140

original data (Bogren et al., 2010; Pedersen et al., 2014; Van Os et al., 1995; Baldwin et al.,
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2005) and Van der Werf et al., (2012) provided further unpublished data from studies

142

ascertained as part of a previous systematic review.

143

<Figure 1 about here>

144

Included studies covered case ascertainment periods ranging from 1926 to 2010 (Andersen &

145

Hynnekleiv, 2007; Baldwin et al., 2005 [including unpublished supplemental data]). Most

146

citations reported incidence across the lifespan, whereas only eight focused specifically on

147

older adults (Castle et al., 1993; Copeland et al., 1998; Holden, 1987; Mitford et al., 2010;

148

Mitter et al., 2004; Mitter et al., 2005; Reeves et al., 2001; Van Os et al., 1995). We rated

149

22% of citations as high quality (rated 4-5), 71% as average quality (rated 2-3), and 7% as

150

poor quality (rated 0-1) (see Table 1).
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<Table 1 about here>
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Incidence by age and sex

153

Non-affective psychotic disorders

154

Seven citations reported the incidence of non-affective psychotic disorders in older adults

155

(Bogren et al., 2010; Mitford et al., 2010; Mitter et al., 2004; Mitter et al., 2005; Pedersen et

156

al., 2014; Reeves et al., 2001; Van Os et al., 1995). Studies were conducted in Sweden,

157

England, Wales and Denmark, and were rated as high (29%) or average (71%) quality. Three

158

non-overlapping studies provided overall incidence rates of non-affective psychotic disorders

159

in those aged 65 and above (Mitford et al., 2010; Mitter et al., 2004; Reeves et al., 2001). The

160

reported incidence of non-affective psychotic disorders in Northumberland was 14.3 per

161

100kpy (95% CI: 10.5-18.1) in those aged 65 and above, compared with 17.8 (95% CI: 15.5-

162

20.0) in those aged below 65 (Mitford et al., 2010). A study conducted in Tower Hamlets,

163

London, provided a rate of 31.4 per 100kpy (95% CI: 25.4–38.8) (Mitter et al., 2004), and in

164

Camberwell, London, a rate of 39.9 per 100kpy (95% CI: 31.1–51.3) was reported in those

165

aged 60 and above (Reeves et al., 2001).

166

Incidence was higher amongst older women than men in five studies reporting rates of non-

167

affective psychotic disorders by sex (Bogren et al., 2010; Mitter et al., 2004; Pedersen et al.,

168

2014; Reeves et al., 2001; Van Os et al., 1995). Three studies reporting incidence by age

169

provided evidence of increasing rates with older age (Mitter et al., 2005; Pedersen et al.,

170

2014; Van Os et al., 1995). In a study conducted in Denmark, incidence peaked in younger

171

adulthood, followed by an additional increase after age 65 (Pedersen et al., 2014). Another

172

study reported increasing rates from age 60 in both sexes in England, Wales and the

173

Netherlands (Van Os et al., 1995), while Mitter et al. (2005) reported a slight decrease in

174

incidence with age amongst older men, but substantial increases for women.
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Schizophrenia

176

We identified 23 non-overlapping citations conducted between 1926 and 2010 providing data

177

on the incidence of schizophrenia amongst older adults (Adelstein et al., 1968; Ajdacic-Gross

178

et al., 2007; Allardyce et al., 2000; Andersen & Hynnekleiv, 2007; Baldwin et al., 2005;

179

Bamrah et al., 1991; Bland, 1977; Bogren et al., 2010; Boydell et al., 2003; Copeland et al.,

180

1998; de Alarcon et al., 1993; De Salvia et al., 1993; Gater et al., 1995; Geddes et al., 1993;

181

Helgason, 1977; Malzberg, 1967; Pedersen et al., 2014; Proctor et al., 2004; Salokangas,

182

1979; Thornicroft et al., 1993; Thorup et al., 2007; Van Os et al., 1995; Welham et al., 2004).

183

Quality ranged from low (4%), to average (74%) or high (22%). Eight citations were

184

excluded from the meta-analysis as they provided data on overall incidence aged 60+, rather

185

than aged 65+ (Adelstein et al., 1968; Ajdacic-Gross et al., 2007; Allardyce et al., 2000;

186

Andersen & Hynnekleiv, 2007; Bland, 1977; Proctor et al., 2004; Salokangas, 1979; Thorup

187

et al., 2007) (see Supplementary Figures 3-5 for additional analyses including these

188

citations). Another citation was excluded due to including a provisional case who did not

189

meet full DSM-III-R criteria (Copeland et al., 1998). This citation reported a rate of 3 per

190

100kpy (95% CI: 0 – 110.7) in Liverpool. Three citations could not provide an age 65+ rate

191

due to lack of corresponding standard errors and/or sample size data, although findings on

192

incidence by age and sex are reported in the following sections (Bamrah et al., 1991;

193

Malzberg, 1967; Pedersen et al., 2014).

194

The remaining 11 citations provided 26 estimates (due to several citations reporting separate

195

estimates for different time periods) of schizophrenia incidence in those aged 65 and above,

196

which could be pooled in a meta-analysis (Baldwin et al., 2005; Bogren et al., 2010; Boydell

197

et al., 2003; de Alarcon et al., 1993; De Salvia et al., 1993; Gater et al., 1995; Geddes et al.,

198

1993; Helgason, 1977; Thornicroft et al., 1993; Van Os et al., 1995; Welham et al., 2004).
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Quality was average (73%) or high (27%). The pooled incidence of schizophrenia was 7.5 per

200

100kpy (95% CI: 6.2-9.1; I2= 0.98) (Figure 2).

201

<Figure 2 about here>

202

Estimates ranged from 3.3 per 100kpy (95% CI: 2.5–4.4) in Scotland (Geddes et al., 1993) to

203

30.31 per 100kpy (95% CI: 33.4–62.1) in Australia (Welham et al., 2004). Pooled rates were

204

higher in women than men, based on 41 estimates from 8 suitable citations (women: 8.6 per

205

100kpy; 95% CI: 6.9-10.6; I2= 0.98, men: 5.4 per 100kpy; 95% CI: 4.2–6.9, I2= 0.96) (Figure

206

3) (Bogren et al., 2010; Boydell et al., 2003; de Salvia et al., 1993; Geddes et al., 1993;

207

Helgason, 1977; Van Os et al., 1995; Baldwin et al., 2005; Welham et al., 2004). A meta-

208

regression indicated that this sex difference approached statistical significance (OR= 1.6,

209

95% CI: 1.0-2.5, p=.052). Visual inspection of funnel plots of standard error against log

210

incidence rates and formal testing via Egger’s test did not provide evidence of publication

211

bias (p=0.9) (Supplementary Figure 6).

212

<Figure 3 about here>

213

Fifteen citations reported the incidence of schizophrenia by age and sex (Adelstein et al.,

214

1968; Ajdacic-Gross et al., 2007; Allardyce et al., 2000; Andersen & Hynnekleiv, 2007;

215

Bland, 1977; Bamrah et al., 1991; Bogren et al., 2010; Boydell et al., 2003; Geddes et al.,

216

1993; Helgason, 1977; Pedersen et al., 2014; Proctor et al., 2004; Van Os et al., 1995;

217

Baldwin et al., 2005; Welham et al., 2004). While incidence mostly peaked amongst younger

218

adults, (e.g. Helgason, 1977; Pedersen et al., 2014; Proctor et al., 2004) the pattern amongst

219

older adults varied considerably across studies. Three citations broadly found increasing rates

220

with age for men and women after age 65, (Allardyce et al., 2000; Boydell et al., 2003;

221

Proctor et al., 2004) whereas three citations reported decreases with age (Andersen &

222

Hynnekleiv, 2007; Bland, 1977; Pedersen et al., 2014). One paper reported relatively stable
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rates with age, although few cases were identified (Bogren et al., 2010). In a study conducted

224

in Salford (UK), incidence increased up to age 80 in both sexes, followed by a decline,

225

(Adelstein et al., 1968) whereas in a study in Queensland (Australia), incidence decreased

226

from age 65 to 75, followed by an increase in both sexes (Welham et al., 2004). In several

227

studies no consistent pattern emerged by age (Baldwin et al., 2005; Helgason, 1977), or

228

mixed findings were observed over time (Ajdacic-Gross et al., 2007; Bamrah et al., 1991;

229

Geddes et al., 1993; Van Os et al., 1995).

230

Affective psychoses

231

11 non-overlapping citations provided data on the incidence of affective psychoses in older

232

adults (Adelstein et al., 1968; Baldwin et al., 2005; Bland, 1977; Bogren et al., 2010; de

233

Alarcon et al., 1993; Eagles, 1985; Helgason, 1977; Mitford et al., 2010; Salokangas, 1979;

234

Spicer et al., 1973; Welham et al., 2004). Studies were conducted between 1951 and 2010

235

and quality was average (91%) or high (9%). Studies were conducted in England, Wales,

236

Scotland, Ireland, Finland, Iceland, Canada, Australia and Costa Rica.

237

Five citations provided sufficient data to estimate an overall rate of affective psychosis in

238

those aged 65 and above (95% CI: 11.5–83.4; I2= 0.99; Figure 4) (Baldwin et al., 2005; de

239

Alarcon et al., 1993; Helgason, 1977; Mitford et al., 2010; Welham et al., 2004). Four of

240

these citations used ICD-8 and -9 diagnostic codes 296 and one used ICD-10 codes F30-

241

F32.3. Four estimates lay between 10.1 per 100kpy (95% CI: 7.3–13.8) (Mitford et al., 2010),

242

to 25.9 (95% CI: 22.5–29.8) (de Alarcon et al., 1993), with one study in Iceland reporting a

243

substantially higher rate (268.9 per 100kpy; 95% CI: 218.7–330.6) (Helgason, 1977). Two

244

further citations could not be included in the meta-analysis (Bland, 1977; Bogren et al.,

245

2010). Bogren et al. (2010) only provided incidence data on more narrowly defined psychotic

246

depression (excluding transient affective psychoses and bipolar disorder with psychosis): no
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cases of psychotic depression were identified in older males, whereas the rate for females was

248

16 per 100kpy (95% CI: 4.0–64.2). Bland (1977) reported an estimated incidence of affective

249

psychoses in those aged 60 and above (rather than age 65) of 34.6 per 100kpy (95% CI: 32.4–

250

36.9).

251

<Figure 4 about here>

252

Three citations provided six estimates of the incidence of affective psychoses by sex

253

(Baldwin et al., 2005; Helgason, 1977; Welham et al., 2004). Pooled incidence was higher

254

amongst women (50.3 per 100kpy; 95% CI: 6.4–396.9; I2= 0.99) than men (35.1; 95% CI:

255

9.8–125.5; I2= 0.97), although confidence intervals around these estimates were wide,

256

partially driven by the Icelandic study (Helgason, 1977) (Supplementary Figure 7). There was

257

no evidence from meta-regression that the incidence of affective psychosis differed between

258

older men and women (OR= 1.22, 95% CI: 0.03–49.35).

259

Eleven citations reported rates of affective psychoses amongst both younger and older adults

260

(Adelstein et al., 1968; Baldwin et al., 2005; Bland, 1977; Bogren et al., 2010; de Alarcon et

261

al., 1993; Eagles & Whalley, 1985; Helgason, 1977; Mitford et al., 2010; Salokangas, 1979;

262

Spicer et al., 1973; Welham et al., 2004). Interestingly, five citations reported the highest

263

rates in older adults compared with amongst younger adults (de Alarcon et al., 1993; Eagles

264

& Whalley, 1985; Helgason, 1977; Mitford et al., 2010; Salokangas, 1979). Two further

265

studies reported the highest rates of more narrowly defined psychotic depression after age 65

266

(Adelstein et al., 1968; Bogren et al., 2010). Conversely, three studies reported highest rates

267

of affective psychoses amongst young or middle-aged adults (Baldwin et al., 2005; Bland,

268

1977; Welham et al., 2004). After age 65, four citations reported a decrease in incidence with

269

age (Adelstein et al., 1968; Bland, 1997; Helgason, 1977; Spicer et al., 1973), which was

270

more substantial amongst women in two studies (Adelstein et al., 1968; Helgason, 1977).
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One study broadly reported increased incidence in older men, but a slight decrease with age

272

in women (Eagles & Whalley, 1985). No consistent pattern by age emerged in two further

273

studies (Baldwin et al., 2005; Welham et al., 2004).

274

Incidence by migrant status

275

Only five non-overlapping studies reported incidence by migrant status (Cochrane and Bal,

276

1987; Malzberg, 1967; Mitter et al., 2004; Mitter et al., 2005; Reeves et al., 2001). These

277

studies related to non-affective psychotic disorders (Mitter et al., 2004; Mitter et al., 2005;

278

Reeves et al., 2001), or schizophrenia (Cochrane and Bal, 1987; Malzberg, 1967). Studies

279

were conducted between 1960 and 2003 and were of average (60%) or high quality (40%).

280

The incidence of non-affective psychotic disorders in older adults was generally substantially

281

higher for those of black ethnicities compared with baseline populations (those of white

282

British ethnicity) (Cochrane and Bal, 1987; Mitter et al., 2004; Reeves et al., 2001), whereas

283

the pattern was less consistent amongst Asian migrants. For example, Mitter et al. (2004)

284

reported a higher incidence amongst black elders in Tower Hamlets, 260 per 100kpy (95%

285

CI: 55–750), compared with an incidence of 32 per 100kpy amongst white elders (95% CI:

286

20–45). Conversely, incidence was lower amongst Bangladeshi elders (25 per 100kpy; 95%

287

CI: 4-89). A higher incidence of schizophrenia was reported amongst white migrants to New

288

York State from other regions of the USA compared with those born in New York State

289

between ages 65-74, although this was not observed in those aged 75 and above (Malzberg,

290

1967).

291

Incidence by time period and study quality

292

Given the substantial heterogeneity observed between estimates, we examined whether the

293

incidence of any outcomes varied by time period of case ascertainment or study quality. It

294

was only possible to carry out meta-regressions on overall incidence rates of schizophrenia
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(N=11) and affective psychoses (N=5), due to insufficient data in other categories. Variation

296

in study quality amongst these citations was slightly narrower than variation across citations

297

included in the entire study [Study quality: Schizophrenia [N=11]: average (73%), high

298

(27%). Affective psychosis [N=5]: average (80%), high (20%). All citations [N=41]: poor

299

(7%), average (71%) or high (22%)] (see Table 1).

300

Using random-effects meta-regressions, we found no evidence that study quality or time of

301

case ascertainment (using mid-year) influenced incidence rates of schizophrenia or affective

302

psychosis in those aged 65 and above [Study quality: Schizophrenia OR= 1.37 (95% CI: 0.32

303

– 6.78), Affective psychosis: 1.04 (95% CI: 0.74 – 1.49)], [Case ascertainment period:

304

Schizophrenia: OR= 0.92 (95% CI: 0.83 – 1.02), Affective psychosis: OR= 1.00 (95% CI:

305

0.95 – 1.05)].

306

Discussion

307

Summary of principal findings

308

In the largest systematic review of the incidence of very-late onset schizophrenia-like

309

psychosis to date, we found evidence of a substantial burden of disorder which increased with

310

age after 65 years old. Our review revealed substantial heterogeneity in estimates of

311

incidence, which may have been driven by the relative absence of robust epidemiological

312

studies in this field compared with adult-onset psychosis. Where the evidence was most

313

consistent, we found higher rates of non-affective psychosis, including schizophrenia in older

314

women than men, and higher rates of non-affective psychosis in migrant groups. The overall

315

pooled incidence of affective psychosis reported in those over 65 years was high. We failed

316

to identify any epidemiological study which had investigated the incidence of VLOSLP by

317

several putative risk factors, including socioeconomic status, social isolation or sensory

318

impairments. Taken together, these findings point towards a lack of a robust epidemiological
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evidence base important in informing etiology and public mental health about variation in the

320

incidence of VLOSLP.

321

Strengths and weaknesses

322

To our knowledge this is the first study to systematically review the literature on the

323

incidence of affective and non-affective psychotic disorders specifically amongst older

324

adults. Strengths of this review include pre-registration of our study and a thorough literature

325

search involving comprehensive search terms, bibliography searches and contacting authors

326

directly to request additional data. We used strict eligibility criteria, including only

327

epidemiological studies focused on new cases of psychotic disorders in old age.

328

We noted some limitations inherent to the studies included in this review. First, many

329

citations did not provide standard errors or confidence intervals around estimates, limiting

330

insight into the precision of estimates and preventing the pooling of incidence rates. Second,

331

variation in age bands across studies hindered our ability to pool some estimates. Third,

332

although we rated few studies as poor, certain quality criteria were consistently lacking across

333

studies. For example, only 30% of included studies attempted to validate diagnoses against

334

operationalized research criteria, which may have affected their validity and contributed to

335

the high levels of between-study heterogeneity observed here. Additionally, only 5% of

336

studies took a population-based approach to case ascertainment, with reliance on hospital

337

admissions common across studies, which may have led to underestimates of incidence.

338

Several limitations of our review should also be considered. First, pooled incidence rates

339

should be interpreted cautiously, and alongside our narrative review, given high levels of

340

heterogeneity between estimates. Second, due to our inclusion of only published English

341

language papers, we may have missed relevant unpublished papers and those published in

342

other languages, although findings from our funnel plot and Egger’s test did not indicate

18
343

publication bias. Third, although we examined incidence in relation to study quality, there

344

was a high tendency to the mean amongst quality ratings, which may have influenced

345

findings about the lack of association between incidence and study quality.

346

Meaning of findings

347

The lack of epidemiological research focused on VLOSLP incidence highlights the need for

348

further high quality, primary research examining incidence variation in relation to a range of

349

potential risk factors for VLOSLP, including socio-economic status, sensory impairment,

350

social isolation and traumatic life events. This could have important implications for our

351

understanding of the etiology of VLOSLP and could help to inform public mental health and

352

service commissioning and planning.

353

The relatively low incidence of schizophrenia observed amongst older adults in this review

354

(vis-à-vis younger adults) could reflect ‘true’ rates in this group. Overall rates of non-

355

affective psychotic disorders identified in this review were substantially higher than those for

356

schizophrenia alone, suggesting that older adults are more likely to be diagnosed with other

357

non-affective psychotic disorders, perhaps due to atypical clinical presentation; such patients

358

often present as highly delusional, but lacking negative symptoms and thought disorder

359

(Pearlson et al., 1989). Alternatively, given that many included citations did not attempt to

360

ascertain cases from the community and often relied on hospital admissions, it is possible that

361

some studies underestimated the true incidence of very late-onset schizophrenia-like

362

psychoses. This bias could be particularly problematic in older adults experiencing psychotic

363

phenomena, given that they may be less likely to contact services due to higher levels of

364

functioning (Kay and Roth, 1961), and a lack of social contact (Castle and Murray, 1993).

365

Our study found relatively high rates of affective psychoses after age 65 years old, which

366

again may reflect differing symptomatic presentation of psychotic disorders in later life.
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367

Our finding of higher incidence rates of non-affective psychotic disorders amongst older

368

women compared with men distinguishes psychotic disorders with late-onset from those with

369

an earlier age-at-onset. Data from this review suggest that the previously identified peak in

370

incidence amongst women in middle age (Coid et al., 2008; Häfner et al., 1993) may be

371

maintained into older age. The mechanisms underlying the higher rates of psychosis observed

372

in middle aged and older women are unclear. It is possible that changing social roles and

373

demands experienced by women in middle age and later in life could be implicated.

374

Additionally, the anti-dopaminergic properties of estrogen may operate as a protective factor

375

against the development of psychosis in younger women, and the drop in estrogen in middle-

376

age could lead to an increased risk of psychosis (Häfner, 2003; Riecher-Rössler and Häfner,

377

1992).

378

VLOSLP incidence was generally higher amongst migrant groups than baseline populations,

379

which corresponds with the literature on psychosis in adults under age 65 (Kirkbride et al.,

380

2012). Various potential explanations for this association have been put forward, including

381

stressors experienced prior to, during, and post-migration (Cantor-Graae et al., 2003;

382

Kirkbride et al., 2012; Morgan & Hutchinson, 2009; Veling et al., 2007). Further research is

383

needed to examine the association between migration and psychosis incidence in older adults

384

and to explore whether migration imparts the same social stressors on older adults as at other

385

ages.

386

Conclusion

387

Our research highlighted a substantial and increasing incidence of disorder after 65 years old,

388

with some evidence of higher rates in women and migrants. The dearth of research on other

389

putative risk factors for VLOSLP, such as sensory impairments, socioeconomic status or

390

social adversities highlight the need for further high quality research designed to precisely

20
391

delineate the descriptive epidemiology of different psychotic disorders in older adults using

392

large population-based cohorts. Only via robust, evidence-based research will it be possible

393

to provide appropriate mental health services for those who experience a first-episode of

394

psychosis later in life; our study provides some quantification of this burden, but suggests

395

more research is urgently required given the ageing population profiles of many countries.

21

Financial support
This work was supported by the Medical Research Council (J.S., grant number 159842), and
a Sir Henry Dale Fellowship (J.B.K., grant number 101272/Z/13/Z), jointly funded by the
Wellcome Trust and the Royal Society.

22

Conflicts of interest
None.

23

Acknowledgements
We would like to thank Professor John Waddington, Professor Jim van Os, Dr Margriet van
der Werf, Dr Mats Bogren, and Professor Carsten Bøcker Pedersen for providing data used in
this review.

24

References
396

Adelstein AM, Downham DY, Stein Z, Susser MW (1968). The epidemiology of mental

397

illness in an English city. Social Psychiatry 3, 47-59.

398

Ajdacic-Gross V, Lauber C, Warnke I, Haker H, Murray RM, Rössler W (2007).

399

Changing incidence of psychotic disorders among the young in Zurich. Schizophrenia

400

Research 95, 9-18.

401

Allardyce J, Morrison G, McCreadie RG, van Os J, Kelly J, & Murray RM (2000).

402

Schizophrenia is not disappearing in south-west Scotland. The British Journal of Psychiatry

403

177, 38-41.

404

Almeida OP, Howard RJ, Levy R, David AS (1995). Psychotic states arising in late life

405

(late paraphrenia) psychopathology and nosology. The British Journal of Psychiatry 166,

406

205-214.

407

Andersen JE, Hynnekleiv T (2007). Hospital‐treated psychosis and suicide in a rural

408

community (1877–2005). Part 1: Incidence rates. Acta Psychiatrica Scandinavica 116, 6-19.

409

Baldwin P, Browne D, Scully PJ, Quinn JF, Morgan MG, Kinsella A, Owens JM,

410

Russell V, O’Callaghan, Waddington JL (2005). Epidemiology of first-episode psychosis:

411

illustrating the challenges across diagnostic boundaries through the Cavan-Monaghan study

412

at 8 years. Schizophrenia Bulletin 31, 624-638.

413

Bamrah JS, Freeman HL, Goldberg DP (1991). Epidemiology of schizophrenia in Salford,

414

1974-84. Changes in an urban community over ten years. The British Journal of Psychiatry

415

159, 802-810.

416

Bland RC (1977). Demographic aspects of functional psychoses in Canada. Acta

417

Psychiatrica Scandinavica 55, 369-380.

418

Bogren M, Mattisson C, Horstmann V, Bhugra D, Munk-Jørgensen P, Nettelbladt P

419

(2007). Lundby revisited: first incidence of mental disorders 1947–1997. Australian and New

25
420

Zealand Journal of Psychiatry 41, 178-186.

421

Bogren M, Mattisson C, Isberg PE, Munk-Jørgensen P, Nettelbladt P (2010). Incidence

422

of psychotic disorders in the 50 year follow up of the Lundby population. Australian and New

423

Zealand Journal of Psychiatry 44, 31-39.

424

Boydell J, van Os J, Lambri M, Castle D, Allardyce J, McCreadie RG, Murray RM

425

(2003). Incidence of schizophrenia in south-east London between 1965 and 1997. The British

426

Journal of Psychiatry 182, 45-49.

427

Brunelle S, Cole MG, & Elie M (2012). Risk factors for the late‐onset psychoses: a

428

systematic review of cohort studies. International Journal of Geriatric Psychiatry 27, 240-

429

252.

430

Cantor-Graae E, Pedersen CB, McNeil TF, Mortensen PB 2003. Migration as a risk

431

factor for schizophrenia: a Danish population-based cohort study. The British Journal of

432

Psychiatry 182, 117-122.

433

Castle DJ, Murray RM (1991). The neurodevelopmental basis of sex differences in

434

schizophrenia. Psychological medicine 21, 565-575.

435

Castle DJ, Murray RM (1993). The epidemiology of late-onset schizophrenia.

436

Schizophrenia Bulletin 19, 691-700.

437

Castle DJ, Wessely S, Howard R, Murray RM (1997). Schizophrenia with onset at the

438

extremes of adult life. International Journal of Geriatric Psychiatry 12, 712-717.

439

Castle DJ, Wessely S, Murray RM (1993). Sex and schizophrenia: effects of diagnostic

440

stringency, and associations with and premorbid variables. The British Journal of Psychiatry

441

162, 658-664.

442

Cochrane R, Bal SS (1987). Migration and schizophrenia: an examination of five

443

hypotheses. Social Psychiatry and Psychiatric Epidemiology 22, 181-191.

444

Cochrane R, Bal SS (1989). Mental hospital admission rates of immigrants to England: a

26
445

comparison of 1971 and 1981. Social Psychiatry and Psychiatric Epidemiology 24, 2-11.

446

Coid JW, Kirkbride JB, Barker D, Cowden F, Stamps R, Yang M, Jones PB (2008).

447

Raised incidence rates of all psychoses amongst migrant groups: findings from the East

448

London first episode psychosis study. Archives of General Psychiatry 65, 1250-1258.

449

Cooper AF, Curry AR (1976). The pathology of deafness in the paranoid and affective

450

psychoses of later life. Journal of Psychosomatic Research 20, 97-105.

451

Cooper AF, Kay DWK, Curry AR, Garside RF, Roth M (1974). Hearing loss in paranoid

452

and affective psychoses of the elderly. The Lancet 304, 851-854.

453

Cooper AF, Porter R (1976). Visual acuity and ocular pathology in the paranoid and

454

affective psychoses of later life. Journal of Psychosomatic Research 20, 107-114.

455

Copeland JR, Dewey ME, Scott A, Gilmore C, Larkin BA, Cleave N, McCrackenn

456

CFM, McKibbin PE (1998). Schizophrenia and delusional disorder in older age: community

457

prevalence, incidence, comorbidity, and outcome. Schizophrenia bulletin 24, 153.

458

de Alarcon J, Seagroatt V, Sellar C, Goldacre M (1993). Population-based trends in

459

treatment rates in psychiatry in Oxfordshire, 1975–1986. Journal of Public Health 15, 93-

460

102.

461

De Salvia D, Barbato A, Salvo P, Zadro F (1993). Prevalence and incidence of

462

schizophrenic disorders in Portogruaro: an Italian case register study. The Journal of Nervous

463

and Mental Disease 181, 275-282.

464

DerSimonian R, Laird N (1986). Meta-analysis in clinical trials. Controlled Clinical

465

Trials 7, 177-188.

466

Eagles JM, Whalley LJ (1985). Ageing and affective disorders: the age at first onset of

467

affective disorders in Scotland, 1969-1978. The British Journal of Psychiatry 147, 180-187.

468

Fuchs T. (1994). Uprooting and late-life psychosis. European Archives of Psychiatry and

469

Clinical Neuroscience 244, 126-130.

27
470

Fuchs T. (1999). Life events in late paraphrenia and depression. Psychopathology 32, 60-69.

471

Gater R, Amaddeo F, Tansella M, Jackson G, Goldberg D (1995). A comparison of

472

community-based care for schizophrenia in south Verona and south Manchester. The British

473

Journal of Psychiatry 166, 344-352.

474

Geddes JR, Black RJ, Whalley LJ, Eagles JM (1993). Persistence of the decline in the

475

diagnosis of schizophrenia amongst first admissions to Scottish hospitals from 1969 to 1988.

476

The British Journal of Psychiatry 163, 620-626.

477

Goldacre M, Shiwach R, Yeates D (1994). Estimating incidence and prevalence of treated

478

psychiatric disorders from routine statistics: the example of schizophrenia in

479

Oxfordshire. Journal of Epidemiology and Community Health 48, 318-322.

480

Gurian BS, Wexler D, Baker EH (1992). Late‐life paranoia: Possible association with early

481

trauma and infertility. International Journal of Geriatric Psychiatry 7, 277-284.

482

Häfner H (2003). Gender differences in schizophrenia. Psychoneuroendocrinology 28, 17-

483

54.

484

Häfner H, Riecher-Rössler AA, Der Heiden WA, Maurer K, Fätkenheuer B, Löffler W

485

(1993). Generating and testing a causal explanation of the gender difference in age at first

486

onset of schizophrenia. Psychological Medicine, 23, 925-940.

487

Helgason L (1977). Psychiatric services and mental illness in Iceland: Incidence study

488

(1966–1967) with 6–7 year follow-up. Acta Psychiatrica Scandinavica 268, 11-140.

489

Holden NL (1987). Late paraphrenia or the paraphrenias? A descriptive study with a 10-year

490

follow-up. The British Journal of Psychiatry, 150, 635-639.

491

Howard R, Almeida O, Levy R (1994). Phenomenology, demography and diagnosis in late

492

paraphrenia. Psychological Medicine 24, 397-410.

493

Howard RJ, Graham C, Sham P, Dennehey J, Castle DJ, Levy R, Murray R (1997). A

494

controlled family study of late-onset non-affective psychosis (late paraphrenia). The British

28
495

Journal of Psychiatry 170, 511-514.

496

Howard R, Rabins PV, Seeman MV, Jeste DV (2000). Late-onset schizophrenia and very-

497

late-onset schizophrenia-like psychosis: an international consensus. American Journal of

498

Psychiatry 157, 172-178.

499

Kay DWK, Roth M (1961). Environmental and hereditary factors in the schizophrenias of

500

old age (“late paraphrenia”) and their bearing on the general problem of causation in

501

schizophrenia. The British Journal of Psychiatry, 107, 649-686.

502

Kessler RC, Amminger GP, Aguilar‐Gaxiola S, Alonso J, Lee S, Ustun TB (2007). Age-

503

at-onset of mental disorders: a review of recent literature. Current Opinion in Psychiatry 20,

504

359-364.

505

Kirkbride JB, Errazuriz A, Croudace TJ, Morgan C, Jackson D, Boydell J, Murray

506

RM, Jones PB (2012). Incidence of schizophrenia and other psychoses in England, 1950–

507

2009: a systematic review and meta-analyses. PloS One 7, e31660.

508

Malzberg B (1967). Internal migration and mental disease among the white population of

509

New York State, 1960-1961. International Journal of Social Psychiatry 13, 184-191.

510

McCabe MS (1975). Demographic differences in functional psychoses. The British Journal

511

of Psychiatry 127, 320-323.

512

McGrath J, Saha S, Welham J, El Saadi O, MacCauley C, Chant D (2004). A systematic

513

review of the incidence of schizophrenia: the distribution of rates and the influence of sex,

514

urbanicity, migrant status and methodology. BMC Medicine 2, 13.

515

Mitford E, Reay R, McCabe K, Paxton R, Turkington D (2010). Ageism in first episode

516

psychosis. International Journal of Geriatric Psychiatry 25, 1112-1118.

517

Mitter P, Reeves S, Romero‐Rubiales F, Bell P, Stewart R, Howard R (2005). Migrant

518

status, age, gender and social isolation in very late‐onset schizophrenia‐like psychosis.

519

International Journal of Geriatric Psychiatry 20, 1046-1051.

29
520

Mitter PR, Krishnan S, Bell P, Stewart R, Howard RJ (2004). The effect of ethnicity and

521

gender on first‐contact rates for schizophrenia‐like psychosis in Bangladeshi, Black and

522

White elders in Tower Hamlets, London. International Journal of Geriatric Psychiatry 19,

523

286-290.

524

Moher D, Liberati A, Tetzlaff J, Altman DG, Prisma Group (2009). Preferred reporting

525

items for systematic reviews and meta-analyses: the PRISMA statement. PLoS Medicine 6,

526

e1000097.

527

Morgan C, Hutchinson G (2009). The social determinants of psychosis in migrant and

528

ethnic minority populations: a public health tragedy. Psychological Medicine 1, 1-5.

529

Munk‐Jørgensen P, Jørgensen P (1986). Decreasing rates of first‐admission diagnoses of

530

schizophrenia amongst women in Denmark 1970–84. Acta Psychiatrica Scandinavica 74,

531

379-383.

532

Munk‐Jørgensen P (1986). Schizophrenia in Denmark: incidence and utilization of

533

psychiatric institutions. Acta Psychiatrica Scandinavica 73, 172-180.

534

Omer S, Kirkbride JB, Pringle DG, Russell V, O'Callaghan E, Waddington JL (2014).

535

Neighbourhood-level socio-environmental factors and incidence of first episode psychosis by

536

place at onset in rural Ireland: The Cavan–Monaghan First Episode Psychosis Study

537

[CAMFEPS]. Schizophrenia Research 152, 152-157.

538

Pearlson GD, Kreger, L, Rabins PV, Chase GA, Cohen B, Wirth JB, Schlaepfer TB,

539

Tune LE (1989). A chart review study of late-onset and early-onset schizophrenia. The

540

American Journal of Psychiatry, 146, 1568-1574.

541

Pedersen CB, Mors O, Bertelsen A, Waltoft BL, Agerbo E, McGrath JJ, Mortensen PB,

542

Eaton WW (2014). A comprehensive nationwide study of the incidence rate and lifetime risk

543

for treated mental disorders. JAMA Psychiatry 71, 573-581.

544

Proctor SE, Mitford E, Paxton R (2004). First episode psychosis: a novel methodology

30
545

reveals higher than expected incidence; a reality‐based population profile in Northumberland,

546

UK. Journal of Evaluation in Clinical Practice 10, 539-547.

547

Reeves SJ, Sauer J, Stewart R, Granger A, Howard RJ (2001). Increased first-contact

548

rates for very-late-onset schizophrenia-like psychosis in African-and Caribbean-born elders.

549

The British Journal of Psychiatry 179, 172-174.

550

Reulbach U, Bleich S, Biermann T, Pfahlberg A, Sperling W (2007). Late-onset

551

schizophrenia in child survivors of the Holocaust. The Journal of Nervous and Mental

552

Disease 195, 315-319.

553

Riecher-Rössler A, Häfner H (1993). Schizophrenia and oestrogens—is there an

554

association? European Archives of Psychiatry and Clinical Neuroscience 242, 323-328.

555

Salokangas RKR (1979). First admissions for psychosis in Turku A TIME TREND

556

STUDY. Acta Psychiatrica Scandinavica 60, 249-262.

557

Spicer CC, Hare EH, Slater E (1973). Neurotic and psychotic forms of depressive illness:

558

evidence from age-incidence in a national sample. The British Journal of Psychiatry 123,

559

535-41.

560

Thornicroft G, Bisoffi G, De Salvia D, Tansella M (1993). Urban–rural differences in the

561

associations between social deprivation and psychiatric service utilization in schizophrenia

562

and all diagnoses: a case-register study in Northern Italy. Psychological Medicine 23, 487-

563

496.

564

Thorup A, Waltoft BL, Pedersen CB, Mortensen PB, Nordentoft M (2007). Young men

565

have a higher risk of developing schizophrenia: a Danish register study. Psychological

566

Medicine 37, 479-484.

567

Van der Werf M, Hanssen M, Köhler S, Verkaaik M, Verhey FR, RISE Investigators,

568

van Winkel R, van Os J, Allardyce J (2012). Systematic review and collaborative

569

recalculation of 133 693 incident cases of schizophrenia. Psychological Medicine 44, 9-16.

31
570

Van Os J, Galdos P, Lewis G, Bourgeois M, Mann A (1993). Schizophrenia sans

571

frontieres: concepts of schizophrenia among French and British psychiatrists. BMJ 307, 489-

572

492.

573

Van Os J, Howard R, Takei N, Murray R (1995). Increasing age is a risk factor for

574

psychosis in the elderly. Social Psychiatry and Psychiatric Epidemiology 30, 161-164.

575

Veling W, Selten JP, Susser E, Laan W, Mackenbach JP, Hoek HW (2007).

576

Discrimination and the incidence of psychotic disorders amongst ethnic minorities in The

577

Netherlands. International Journal of Epidemiology 36, 761-768.

578

Welham JL, Thomis RJ, McGrath JJ (2004). Age-at-first-registration for affective

579

psychosis and schizophrenia. Schizophrenia Bulletin 30, 849-853.

32

Figure legends
Figure 1. PRISMA flow diagram
Figure 2. Forest plot of incidence rates of schizophrenia in those aged 65 and above.
Incidence rate per 100,000 person-years at risk.
Figure 3. Forest plot of incidence rates of schizophrenia in those aged 65 and above by sex.
Left: male, right: female. Incidence rate per 100,000 person-years at risk.
Figure 4. Forest plot of incidence rates of affective psychosis in those aged 65 and above.
Incidence rate per 100,000 person-years at risk.
Table 1. Citation characteristics table.
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Supplementary Figure 1: Search terms for PsychINFO
Late-onset:
1. MeSH: Geriatrics
2. ‘Late-onset’
3. LOP
4. VLOSLP
5. ‘Very late-onset’
6. ‘Late life’
7. ‘Later life’
8. Aging
9. Ageing
10. Geriatric
11. ‘Old age’
12. ‘Older age’
13. ‘Older adult’
Incidence terms:
1. MeSH: Onset (disorders)
2. MeSH: Epidemiology
3. ‘First episode’
4. ‘First contact’
5. ‘First contact admission’
6. ‘First admission’
7. ‘First hospitalization’
8. ‘First hospitalisation’
9. Incepted
10. ‘First treatment’
11. ‘First treated’
12. Epidemiol*
13. Incidence
14. Cohort
15. ‘Attack rate’
16. ‘Inception rate’
Psychosis:
1. MeSH: Psychosis
2. Psychos*
3. Psychotic
4. Schizoaffective
5. Schizophreniform
6. Delusion*
7. Hallucinat*
8. ‘Affective psychos*’
9. ‘Schizophrenia-like psycho*’
10. Paranoi*
11. ‘Bipolar affective psycho*’
12. ‘Bipolar psycho*’
13. ‘Bipolar disorder’
14. ‘Psychotic depression’
15. ‘Depressive psycho*’
16. ‘Manic depressive psychos*’
17. ‘Severe depression with psycho*’
18. Paraphrenia
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Supplementary Figure 2: Frequency of citations by year of publication
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Supplementary Figure 3: Forest plot of schizophrenia incidence aged 60+ and 65+

40
Supplementary Figure 4: Forest plot of schizophrenia incidence aged 60+ and 65+ (male)
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Supplementary Figure 5: Forest plot of schizophrenia incidence aged 60+ and 65+ (female)
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Supplementary Figure 6: Funnel plot of log schizophrenia incidence rates in those aged 65 and above by
standard error
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Supplementary Figure 7: Forest plot of affective psychosis incidence aged 65+ by sex, male (L), female (R)

