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ABSTRACT
Background: Post Traumatic Stress Disorder (PTSD) has been described as an independent 
risk factor for cognitive decline and dementia. At the same time, cognitive deterioration and 
increased loss experiences in dementia may increase liability for the reactivation of trau-
matic memories and thereby PTSD symptoms.
Objective: In order to investigate co-occurrence of PTSD in dementia this systematic 
literature review summarizes all the available evidence on reported comorbidity rates of 
PTSD in patients with dementia.
Method: PubMed, Embase, PsycINFO and CINAHL were searched for potential publications inves-
tigating the co-occurrence of PTSD in dementia until 25 November 2019. Cohort and cross-sectional 
studies were included. To assure current comorbidity of PTSD in dementia, only publications with 
a recent PTSD diagnosis (<2 years before onset of dementia) were selected.
Results: Of the 860 identified abstracts, three studies (0.35%) met the eligibility criteria and 
were included. These three studies concerned only military veteran populations, and they 
comprised two cross-sectional cohort studies and one prospective cohort study. The esti-
mated comorbidity rate of PTSD in veterans with dementia varied between 4.7% and 7.8%.
Conclusions: The limited research available shows comorbidity rates only in military veter-
ans, which were possibly dependent on investigated population with respect to dementia 
severity and possibly associated behavioural and psychiatric symptoms of dementia (BPSD). 
In dementia patients the comorbidity with PTSD may be high and we suggest that world-
wide the impact of PTSD in dementia is high and probably underestimated. Research and 
care on this topic should improve urgently with the current expanding prevalence of 
dementia. A first step to improve quality of dementia research and care would be to develop 
a structured tool to diagnose PTSD in these patients.

Índices de comorbilidad del Trastorno de Estrés Postraumático en 
demencia: una revisión sistemática de la literatura
Antecedentes: El trastorno de estrés postraumático (TEPT) ha sido descrito como un factor de 
riesgo independiente para el deterioro cognitivo y la demencia. De manera concurrente, el 
deterioro cognitivo y el incremento en la pérdida de experiencias en la demencia pueden 
incrementar la vulnerabilidad para la reactivación de recuerdos traumáticos y, por tanto, de 
síntomas del TEPT.
Objetivo: Para investigar la comorbilidad del TEPT en la demencia, esta revisión sistemática resume 
toda la evidencia disponible de los índices de comorbilidad del TEPT en pacientes con demencia.
Métodos: Se realizó una búsqueda de potenciales publicaciones investigando la comorbilidad del 
TEPT en demencia en PubMed, Embase, PsycINFO y CINAHL hasta el 25 de noviembre del 2019. Se 
incluyeron estudios de cohorte y estudios transversales. Para asegurar que la comorbilidad del TEPT 
en demencia sea actual, solo se seleccionaron publicaciones que incluyeran un diagnóstico reciente 
del TEPT (de menos de dos años desde el inicio de la demencia).
Resultados: De los 860 resúmenes identificados, tres estudios (0,35%) cumplieron los 
criterios de inclusión y fueron seleccionados. Estos tres estudios incluyeron únicamente 
a poblaciones de militares veteranos. Dos de estos estudios eran de cohortes transversales 
y uno era un estudio de cohorte prospectiva. La comorbilidad estimada del TEPT en 
veteranos con demencia osciló entre un 4,7% y un 7,8%.
Conclusiones: La escasa investigación disponible muestra índices de comorbilidad solo en 
militares veteranos, los cuales fueron posiblemente dependientes de la población investi-
gada en relación con la severidad de la demencia y posiblemente asociados con síntomas 
conductuales y psiquiátricos de la demencia (BPSD por sus siglas en ingles). En los pacientes 
con demencia, la comorbilidad con el TEPT puede ser alta y sugerimos que, universalmente, 
el impacto del TEPT sobre la demencia es alto y probablemente subestimado. La 
investigación y la atención a este tema deberían mejorar urgentemente dado el incremento 
en la prevalencia de la demencia. Un primer paso para mejorar la calidad de la investigación 
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y la atención del tema sería el desarrollar un instrumento estructurado para diagnosticar el 
TEPT en estos pacientes.

痴呆中创伤后应激障碍的共病率：一项系统文献综述 
背景: 创伤后应激障碍 (PTSD) 已被描述为认知能力下降和痴呆的一个独立风险因素。同 
时, 痴呆的认知能力下降和丧失体验增加可能增加对创伤性记忆的再激活, 从而增加PTSD 
症状。
目的: 为了考查痴呆患者中PTSD的并发情况, 本系统文献综述总结了痴呆患者中PTSD共病 
率的所有现有证据。
方法: 检索了PubMed, Embase, PsycINFO和CINAHL, 以搜索截至2019年11月25日前关于痴呆 
中PTSD并发的潜在出版物。纳入了队列研究和横断面研究。为确保是痴呆中当前的PTSD 
共病, 仅选择是近期PTSD诊断 (痴呆发作前2年以内) 的出版物。
结果: 在识别出的860篇摘要中, 有3项研究 (0.35％) 符合资格标准被纳入。这三项研究仅涉 
及退伍军人人群, 包括两项横断面队列研究和一项前瞻性队列研究。患有痴呆的退伍军人 
中PTSD共病率估计值在4.7％和7.8％之间不等。
结论: 现有有限研究表明, 共病率仅在退伍军人中较高, 这可能在痴呆严重程度以及可能的 
痴呆相关行为和精神症状 (BPSD) 方面取决于所考查人群。在痴呆患者中, PTSD的共病率 
可能很高, 我们表明在全世界范围内PTSD对痴呆症的影响很高并且可能被低估了。随着当 
前痴呆患病率的不断提高, 对此问题的研究和护理应亟待提高。提高痴呆研究和护理质量 
的第一步是开发一种结构化工具来诊断这些患者的PTSD。

1. Introduction

Posttraumatic Stress Disorder (PTSD) is a debilitating 
disorder with lifetime prevalence rates of 7–8% in the 
general population (de Vries & Olff, 2009; Kessler 
et al., 2017, 2005) and is associated with cognitive 
impairments (Scott et al., 2015). It has also been 
described as an independent risk factor for cognitive 
decline and dementia (Doyle, Dunt, & Morris, 2014; 
Qureshi et al., 2010). Hazard ratios for dementia 
range from 1.21 to 1.77 (Kang, Xu, & McConnell, 
2019). For example, the 7-year cumulative incident 
dementia rate was 10.6% in an older (>55 years) 
veteran population with comorbid PTSD, compared 
to 6.6% in older veterans without PTSD (Yaffe et al., 
2010).

The precise mechanisms of the relationship 
between PTSD and dementia are difficult to unravel 
as both illnesses share common comorbidities such as 
depression, alcohol abuse, hypertension and cardio-
vascular diseases (Clemens et al., 2018; Chopra et al., 
2014; Pietrzak, Goldstein, Southwick, & Grant, 2012). 
Over the last few years, PTSD has been re- 
conceptualized as a full systemic disorder (Lohr et al., 
2015) in which (cumulative life) stress is thought to 
develop into molecular damage, e.g. oxidative stress 
accompanied by epigenetic alterations, telomere short-
ening and long-term molecular consequences 
(Greenberg, Tanev, Marin, & Pitman, 2014; 
Mohlenhoff, O’Donovan, Weiner, & Neylan, 2017; 
Roberts et al., 2017; Rutten et al., 2018). Effectively, 
these molecular changes of the stress response system, 
i.e. the allostatic load concept (McEwen, 2013), impact 
among others on metabolism, sleep, the immune sys-
tem, the cardiovascular system, brain structures 
(Avetyan, Zakharyan, Petrek, & Arakelyan, 2019; 
Lohr et al., 2015) and may accelerate ageing and 

increase the risk of eliciting or strengthening neuro-
degenerative biological cascades (Miller, Lin, Wolf, & 
Miller, 2017; Roberts et al., 2017; Wang et al., 2016). 
For example, altered functioning of brain intrinsic 
connectivity networks and its association with specific 
clinical PTSD symptoms (i.e. cognition, arousal and 
sense of self) have been described by Lanius, Frewen, 
Tursich, Jetly, and McKinnon (2015). Of this, the 
hippocampal brain network integrates episodic mem-
ory with multimodal sensory information and anxiety- 
related networks involving the amygdala and medial 
prefrontal cortex (Çalışkan & Oliver Stork, 2019; 
Furini, Myskiw, & Izquierdo, 2014; Lopresto, 
Schipper, & Homberg, 2016; Yassa & Stark, 2011). At 
the cellular level, it has been observed that specifically 
this hippocampal network is vulnerable to age-related 
and dementia-related neurodegeneration (West, 1993) 
but also to traumatic stress and PTSD-related altera-
tions. Smaller hippocampi have been described in sub-
jects with current PTSD and hippocampal atrophy is 
also regarded as a main feature of Alzheimer’s disease 
(Jack et al., 1998; Josephs et al., 2017). Animal studies 
show that the CA3 region of the hippocampus, which 
is seen as a key region involved in the phenomenon of 
‘pattern completion’, gets relatively more active during 
age-related neurocognitive decline, possibly due to 
loss of inhibitory interneuron modulation and perfor-
mant path input (Dieguez & Barea-Rodriguez, 2004). 
It is tempting to speculate that both these changes shift 
the balance in favour of pattern completion and hence 
contribute to clinical anxiety associated with PTSD 
(Lange et al., 2017; Wilson, Gallagher, Eichenbaum, 
& Tanila, 2006). Stress may then impair the fear 
extinction process in the hippocampus, prefrontal cor-
tex and amygdala, increasing the chance to elicit PTSD 
symptoms (Maren & Holmes, 2015).
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Next, to the neurobiological link there are psycho-
logical associations. For example, unfamiliar circum-
stances can cause confusion and reveal feelings of 
anxiety and powerlessness in cognitively compromised 
patients, such as mobility restrictions used in psycho- 
geriatric care settings (e.g. closing doors). In sum, the 
combination of neurodegeneration, decreased cogni-
tive reserve, increased loss experiences with ageing 
may increase liability for the reactivation of traumatic 
memories and thereby PTSD symptoms (Anderson, 
Fields, & Dobb, 2011; Khouzam, 2008).

Psychiatric comorbidities in dementia are referred to 
as ‘neuropsychiatric symptoms’ which are frequently 
associated with behavioural disturbances (BPSD: 
Behavioural and Psychological Symptoms of 
Dementia). A major challenge is to differentiate PTSD 
symptoms from other neuropsychiatric symptoms and 
BPSD (Martinez-Clavera, James, Bowditch, & Kuruvilla, 
2017). This may be difficult as PTSD symptoms in 
dementia may differ from the classical symptoms in 
adults, e.g. hallucinations, vivid nightly re-experiences, 
screaming, wandering and aggressive incidents have 
been reported (Dallam, Mellman, Bhatnagar, Nguyen, 
& Kurukumbi, 2011; Johnston, 2000; Martinez-Clavera 
et al., 2017; van Achterberg, Rohrbaugh, & Southwick, 
2001).

In sum, the combination of PTSD as a risk factor 
for dementia and increased liability for the reactiva-
tion of PTSD symptoms in dementia patient due to 
biological, psychological and social factors hint at 
a possible high prevalence of PTSD in this popula-
tion. Therefore, the aim of the present study is to 
summarize the available evidence on reported rates of 
comorbid PTSD in patients with dementia in 
a systematic literature review.

2. Methods

2.1. Data sources and searches

The literature search was conducted in PubMed, 
Embase, PsycINFO and CINAHL. The broad search 
strategy consisted of terms related to PTSD and terms 
related to dementia’, as well as some specific limita-
tions (e.g. only studies in ‘human subjects’ and 
‘English language’). The complete search strategy is 
provided in Appendix A.

2.2. Study selection

The selection process followed the PRISMA 
(Preferred Reporting Items for Systematic reviews 
and Meta-Analyses) guidelines. Publications until 
25 November 2019 were searched and found titles 
and abstract were screened (based on the below men-
tioned criteria).

Publications were included if they fulfilled the 
following inclusion criteria: 1) design: prospective, 
observational, cross-sectional studies; 2) there was 
a recently established PTSD diagnosis (diagnosed 
<2 years before study enrolment); 3) a current diag-
nosis of dementia; and 4) rates of PTSD in dementia 
were described or could be calculated on information 
presented in the publication. To be included in the 
review, the paper was appraised at the outcome level 
for ‘comorbidity rate’ (inclusion criterion 4). Next, 
reference list of publications and secondary literature 
(e.g. review articles, book chapters, editorials) were 
hand-searched for possible missing articles.

2.3. Data extraction and quality assessment

The search and operationalization of the selection 
criteria were established by two authors (S.S., K.D.). 
The first author (S.S.) screened titles and abstracts for 
broad suitability based on the abovementioned elig-
ibility criteria and scrutinized the full-text versions of 
potentially relevant citations. A standardized data 
collection form was used to extract information like 
sample size, setting, age range, follow-up period, out-
come (dementia diagnosis), measurement of PTSD, 
measurement of (neuro)psychiatric symptoms (or 
BPSD) and comorbidity rates. Data extraction was 
checked by the last author (K.D.) and possible dis-
crepancies were discussed in the study team.

The Newcastle-Ottawa Scale (NOS) (Wells et al., 
2000) was used to assess study quality. For cross- 
sectional studies, an adapted version of the NOS 
was applied (see Appendix B).

3. Results

The literature search resulted in 860 abstracts of 
which 11 (1.28%) were included for full-text screen-
ing. Of these, three studies (0.35%) met the eligibility 
criteria (Figure 1) (Ball et al., 2009; Pinciotti et al., 
2017; Verma et al., 2001). Eight papers did not meet 
the inclusion criteria. 1) There was no current PTSD 
diagnosis (<2 years) (n = 1) in the study of Sperling, 
Kreil, and Biermann (2011). This paper was a cross- 
sectional study of medical documents of Holocaust 
survivors (Sperling et al., 2011) and association was 
assessed between diagnoses of lifetime PTSD and 
dementia, both according to the medical docu-
ments. 2) In one paper cognition was only described 
as cognitive functioning (without diagnosing demen-
tia) (Burri, Maercker, Krammer, & Simmen-Janevska, 
2013). 3) Rates of PTSD in dementia were not 
described or could not be calculated on information 
in the paper (n = 6) (Delrue & Plagnol, 2017; Flatt, 
Gilsanz, Quesenberry, Albers, & Whitmer, 2018; 
Mawanda, Wallace, McCoy, & Abrams, 2017; 
Qureshi et al., 2010; van Achterberg, et al., 2001; 
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Yaffe et al., 2010). These were retrospective cohort 
studies (n = 2) (Mawanda et al., 2017; Yaffe et al., 
2010) or prospective cohort studies (n = 3) (Flatt 
et al., 2018; Qureshi et al., 2010). In the retrospective 
cohort studies, associations of a life history of PTSD 
and a current dementia diagnosis were assessed. In 
the prospective cohort studies, patients with current 
or history of PTSD were followed and risk of demen-
tia was investigated. Delrue and Plagnol (2017) 
included solely patients with dementia and PTSD in 
an observational design. No information about 
comorbidity rate was given. The same applies to van 
Achterberg et al. (2001) who described serial case- 
reports.

Three papers were incorporated into this review of 
which two studies used a cross-sectional design 
(Pinciotti et al., 2017; Verma et al., 2001) and one 

was prospective cohort study using a 2 year follow-up 
of patients with new onset dementia (Ball et al., 
2009). No additional studies were found from cross- 
references. Table 1 shows the characteristics, quality 
and results of the included studies. Quality assess-
ment of the three included studies was sufficient 
(mean NOS score: 6.33; SD: 0.58).

3.1. Comorbidity rates of PTSD in dementia

The three included studies described comorbidity 
rates of PTSD in veterans with dementia (Ball et al., 
2009; Pinciotti et al., 2017; Verma et al., 2001). In the 
study of Verma et al., patients with a diagnosis of 
dementia and BPSD at a clinical geropsychiatric inpa-
tient unit were screened for PTSD. Diagnoses of 
dementia and PTSD were determined by consensus 
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using a standardized battery of psychological rating 
scales (see Table 1) in combination with clinical diag-
noses by two independent geriatric psychiatrists, 
a gero-psychologist or other members of the research 
team. Mean Mini Mental State Examination (MMSE) 
(Folstein, Folstein, & McHugh, 1975) was 18.07 
(SD = 5.26, range 5–25). Of the 252 consecutive 
admissions with dementia, 16 were diagnosed with 
PTSD according to the criteria of Diagnostic and 
Statistical Manual of Mental Disorders-IV (DSM- 
IV). Hence the comorbidity rate in this study may 
be determined as 6.3% (16/252 * 100%). Mean age 
and gender of dementia patients with PTSD were not 
specified in the paper. Of the patients with PTSD 25% 
(4/16 * 100%) were combat veterans who were former 
Prisoners Of War (POW). POW veterans showed 
a quite different psychiatric presentation compared 
to veterans without a history of POW, i.e. more 
paranoia and less verbal agitation as measured by 
items on Brief Psychiatric Rating Scale (BPRS) 
(Overall & Gorham, 1962) and Positive and 
Negative Syndrome Scale for Schizophrenia 
(PANSS) (Kay, Opler, & Fiszbein, 1986) but not on 
the Cohen-Mansfield Aggression Inventory (CMAI) 
(Cohen-Mansfield, Marx, & Rosenthal, 1989). It was 
not described whether these psychiatric symptoms 
were due to differences in kind and severity of 
trauma. Relevant reported limitations of this study 
were the relatively few subjects, who were solely 
male and all recruited from an inpatient setting. 
PTSD was not measured on a standardized scale. 
Reporter bias may be present as the assessment 
tools were all completed by the attending (blinded) 
psychiatrist. In the community sample of Pinciotti 
et al. (2017), 486 veterans with dementia were 
included. Record information of the last 2 years, 
including diagnostic data International Classification 
of Diseases-9 (ICD-9), were extracted from the 
Veterans Administration (VA) database. There were 
no descriptions of how the diagnoses were estab-
lished. Of them, 38 patients of 486 patients had 
a comorbid PTSD, leading to a comorbidity rate in 
this population of 7.8% (38/486 * 100%). Mean age of 
these patients with PTSD was 77.3 years, gender was 
not specified. A hetero-anamnestic cognitive 7-item 
questionnaire was used to assess cognitive impair-
ments and a hetero-anamnestic 4-item questionnaire 
was used to assess behaviour (neuropsychiatric) pro-
blems. Both questionnaires used a Likert-scale ran-
ging from 1 (not applicable) to 4 (most applicable). 
Compared to the ‘dementia only’ group, cognitive 
impairments (severity not presented) did not differ 
in the ‘PTSD-dementia’ group, but there were signif-
icantly more behaviour problems (mean 4.0 com-
pared to 2.7 on the Likert scales). Reported relevant 
limitations were the small sample of patients with 
both PTSD and dementia, the cross-sectional design. 

Next the data on PTSD were limited, e.g. no informa-
tion was available on when PTSD was diagnosed, the 
severity of current or past PTSD symptoms. Ball et al. 
(2009) included 215 veterans who were identified 
with recently diagnosed dementia (<1 year) at 
a Veterans Affairs medical centre. Dementia severity 
was categorized as severe, moderate and mild based 
on the Dementia Rating Scale-2 (DemRS2) (Jurica, 
Leitten, & Mattis, 2001). The administrative databases 
(i.e. patient treatment files and outpatient clinic files) 
were searched for PTSD diagnosis 2 years pre- and 
post-study enrolment (ICD-9). There was no descrip-
tion of the diagnosis of PTSD. Of these 215 patients, 
10 patients had a diagnosis of PTSD (mean age: 
75.8 years, gender not specified). The comorbidity 
rate in this cohort may therefore be determined at 
4.7% (10/215 * 100%). Sixty-percent (6/10 * 100%) of 
the patients with PTSD had combat exposure and 
40% did not (4/10 *100%). Kind of trauma was not 
further specified. Authors did not distinguish PTSD 
comorbidity rates in the three categories of dementia 
severity. However, they found that aggression (as 
measure of BPSD) indicated by Cohen-Mansfield 
Agitation Inventory (CMAI) (Cohen-Mansfield, 
1986) was more prevalent in the more cognitively 
impaired group, but no association with PTSD was 
found. Limitations of relevance, the authors reported 
were: the limited sample size, possible selection bias 
(recruited only at a single veteran medical centre, and 
only patients with newly diagnosed dementia), lack of 
information on PTSD diagnosis (not using 
a structured tool), severity of PTSD and dementia 
type.

4. Discussion

In this systemic literature review we examined comor-
bidity rates of PTSD in patients with a diagnosis of 
dementia. Comorbidity rates were described in only 
three studies, using three different veteran patient 
populations. Our main findings show that these esti-
mated comorbidity rates ranged between 4.7% and 
7.8% possibly depending on the investigated popula-
tion, i.e. severity of dementia. Current clinical PTSD in 
a clinical veteran population with moderate dementia 
(mean MMSE-score: 18.07) and BPSD was 6.3% 
(Verma et al., 2001). When PTSD diagnoses were 
extracted from patient records (last 2 years) comorbid-
ity rates were respectively 7.8% in a veteran population 
with dementia (duration and severity not specified) 
(Pinciotti et al., 2017) and 4.7% in a veteran male 
population with new onset dementia (<1-year, severity 
not specified) of which 60% were traumatized by com-
bat exposure (Ball et al., 2009).

These preliminary findings suggest a comorbidity 
rate between 4.7% and 7.8% of PTSD in veteran patients 
with dementia. The comorbid PTSD rates in dementia 

6 S. SOBCZAK ET AL.



may be considered relatively high compared to one- 
month PTSD prevalence of 1.3%, 12-months PTSD 
prevalence of 3.3% in the general population (de Vries 
& Olff, 2009) or 12-months PTSD prevalence of 3% in 
older adults (age 65+) (Reynolds, Pietrzak, Mackenzie, 
Chou, & Sareen, 2016). However in US veterans 
(Richardson, Frueh, & Acierno, 2010), prevalence 
rates of combat-related PTSD in veterans are relatively 
higher and may range from 2% to 37% depending on 
period of military service and sociohistorical context of 
the war and applied diagnostic criteria (Baker et al., 
2009; Hoge, Riviere, Wilk, Herrell, & Weathers, 2014; 
Lee, 2019). As veterans are known to underuse mental 
health difficulties, this may also be an underestimation 
(Mellotte, Murphy, Rafferty, & Greenberg, 2017).

Differences in reported comorbidity rates in the 
included studies seem to be related to differences in 
the investigated populations. For example, Verma 
et al. (2001), included veterans with moderate 
dementia and BPSD from a geropsychiatric hospital 
unit. As BPSD symptom patterns can be identified in 
different forms of dementia (Majer et al., 2019), the 
population of Verma constitutes a population with 
possibly more advanced and specific subtypes of 
dementia than the population of Ball et al. (2009). 
The latter included patients with a new onset diag-
nosis of dementia (<1 year) who were not aggressive 
during the previous year. This may have excluded 
specific forms of dementia, e.g. dementias with fron-
tal lobe dysfunction (Senanarong et al., 2004), or 
patients with PTSD, as both are usually identified 
by increased impulsivity and aggression (Dallam 
et al., 2011; Bonanni et al., 2018). Evidence that 
PTSD is associated with development of specific 
dementia type, i.e. semantic frontotemporal demen-
tia, was presented by a recent prospective study 
(Bonanni et al., 2018). Therefore, severity and sub-
types of dementia might also be determining factors 
in co-occurrence of PTSD in dementia.

Another explanation for the relatively low comor-
bidity rate reported by Ball et al. (2009), compared to 
the other two studies, might be the retro and prospec-
tive data generation in the cohort which differs from the 
cross-sectional set-up of the other two studies.

The largest variance was seen in the studies that 
were both in the community/outpatient setting (Ball 
et al., 2009; Pinciotti et al., 2017). We suggest that this 
variance may possibly also be due to differences in 
research populations. Pinciotti et al. (2017) recruited 
veterans from a care and support service ‘Partners in 
Dementia Care (PDC)’. This service involves partner-
ships between veteran administration (VA). Veterans 
who use dementia care were selected. As severity of 
dementia and care use are positively associated it may 
be speculated that this population concerns a more 
severe dementia population (with possibly BPSD) 
than the population of Ball et al. who were recruited 

with using a newly dementia diagnosis from 
a Veterans Affairs Medical Centre without previous 
reports of aggression (Ball et al., 2009).

Severity of trauma may be a confounding factor in 
clinical presentation of PTSD in dementia. Verma et al. 
(2001) found an association between combat trauma 
(POW) and a different clinical presentation of PTSD in 
dementia, i.e. more paranoia, less verbal agitation. 
Possibly, combat trauma may be regarded as severe 
trauma. The other reviewed studies did not take kind 
or severity of trauma into account. Previously, it has 
been described that the risk of cognitive decline and 
developing dementia seems to be associated with the 
severity of PTSD complaints (Wang et al., 2016). 
Interestingly enough, in a meta-analysis by Nelson 
and Tumpap (2017) it appeared that reduction of 
volume of the left hippocampus is associated with exag-
gerated PTSD symptom severity, which may emphasize 
the neurobiological impact of trauma on the brain.

Of interest is the investigated association of PTSD 
and BPSD in the reviewed studies. Pinciotti et al. 
(2017) described increased BPSD in the PTSD 
group, the other two reviewed papers did not (Ball 
et al., 2009; Verma et al., 2001). Severity of dementia 
and information about what the behavioural pro-
blems compromised in the study of Pinciotti et al. 
remain unclear as the used hetero-anamnestic ques-
tionnaire was not elaborated on. Though, it may be 
suggested that i) a valid rating of BPSD was incom-
plete in the reviewed studies by using questionnaires 
which are not validated in dementia (i.e. BPRS and 
PANNS), ii) as BPSD occurs mostly in more 
advanced dementia (Nunes et al., 2019), co- 
occurrence of PTSD in combination with BPSD 
might have been lower in the population with new- 
onset dementia (Ball et al., 2009). Accordingly, in 
elaborating the clinical presentation of PTSD in 
dementia, recurrent assessments of BPSD, with vali-
dated instruments (e.g. Neuro Psychiatric Inventory, 
NPI) (Cummings et al., 1994), are needed.

Worldwide, the number of patients with dementia 
is estimated at 35.6 million in 2010 and will almost 
double every 20 years to about 115.4 million in 2050 
(Patterson, 2018; Prince et al., 2013). In light of the 
current findings, affected patients with comorbid 
PTSD will be substantial. As both impact on quality 
of life, disease burden and health costs, research and 
care for these patients must improve urgently (van 
Zelst, de Beurs, Beekman, van Dyck, & Deeg, 2006).

4.1. Methodological considerations

The scientific evidence of this paper is mainly restricted 
by the low number of included papers. Use of different 
research settings (clinical or community based), study 
designs, research questions and possibly research popu-
lations (veterans in different stages of dementia) 
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hampered a direct comparison. Investigated patients 
were all veterans (possibly mainly men with combat 
trauma) and findings can therefore not automatically 
be generalized to the entire population.

Information bias might have occurred on several 
levels. First, the original aims of the included articles 
were not to measure comorbidity rates of PTSD and 
dementia. Second, no structured diagnostic tool for 
PTSD in dementia patients was used in these studies. 
Consequently, it is plausible that the comorbidity 
rates in the included cohort studies are underesti-
mated. By lack of a valid assessment method, the 
comprehensive multidisciplinary clinical evaluation 
to diagnose PTSD applied by Verma et al. (2001), 
seems an applicable alternative. Information on the 
diagnostic processes of dementia, its severity and 
subgroups were also incomplete. In case of severe 
dementia, anamnestic information about traumatic 
events and PTSD symptoms is more difficult to 
obtain, and PTSD symptoms could therefore be 
more easily missed. The complex interaction between 
PTSD and dementia can only be unscrambled when 
both diagnostic processes are qualitative, complete 
and clear.

Secondly, the underreporting of diagnostic infor-
mation on PTSD may also impact on selection bias. 
Two studies did not describe how PTSD was deter-
mined as the most recent PTSD diagnoses (<2 years) 
were retrieved from a database (Ball et al., 2009; 
Pinciotti et al., 2017). Possibly this information was 
not representative of the current state at moment of 
assessment.

4.2. Conclusion and recommendations

We found comorbidity rates of PTSD in veterans with 
dementia between 4.7% and 7.8% possibly depending on 
the investigated population, i.e. severity of dementia. 
Overall, studies on comorbidity rates of PTSD in demen-
tia are sparse and quality is limited by not using 
a structured method to diagnose current PTSD, and not 
specifying the dementia population with respect to kind 
of dementia and its severity. Taken together, we suggest 
that these comorbidity rates are underestimated due to 
lack of a valid diagnostic tool to diagnose current PTSD 
in dementia patients. Many questions arise: Which symp-
toms of PTSD are present in dementia? How to obtain 
valid and reliable assessment in this population? What is 
the influence of kind and severity of dementia on symp-
toms of PTSD? Would it be relevant to screen for PTSD 
in older adults prior to cognitive decline?

It is likely that the worldwide impact of PTSD in 
dementia is high and underestimated with respect to 
number of patients, impact of quality of life and 
health care burden.

This review emphasizes the need for a structured 
method to diagnose PTSD and its severity in 

dementia patients. A diagnostic tool should not only 
improve personal care and serve the individual 
patient, but will also improve quality of research by, 
i.e., reducing diagnostic bias in epidemiological stu-
dies. In future research, not only PTSD must be 
validly diagnosed, but also diagnostic information 
on duration, severity and subtypes of dementia 
should be taken into account. Only then the complex 
association between PTSD and cognitive deteriora-
tion and its impact on disease burden in dementia 
can be further elucidated.
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Appendix A.

Complete search strategy

PubMEd
S1: (dement* OR Alzheimer*).af
S2: (PTSD OR Post Traumatic Stress Disorder).af
S3: S1 AND S2
S4: limit S3 to ’Humans’ and ‘English language’ (filters)

25/11/2019 → 261 hits

PsycINFO
S1: dement# OR alzheimer
S2: PTSD OR Post Traumatic Stress Disorder
S3: S1 AND S2
S4: limit S3 to ’Human’ and ‘English language’ (limit to)

25/11/2019 → 117 hits

CINAHL
S1: dement# OR alzheimer
S2: PTSD OR Post Traumatic Stress Disorder
S3: S1 AND S2
S4: limit S3 to ‘English language’

25/11/2019 → 63 hits

Embase
S1: dement* OR Alzheimer*

S2: PTSD OR Post Traumatic Stress Disorder
S3: S1 AND S2
S4: limit S3 to ‘Human’ and ‘English language’

25/11/2019 → 419 hits

Appendix B

Rating of The Newcastle-Ottawa Scale (NOS):
* = 1 point

Ball (2009) (cohort)
Representativeness:

1 c (veterans- cohort selected at VA med center Houston)
2 * a (same cohort)
3 * b (RAS, SMAI)

Comparability:
1 * a (prior aggression), * b (antipsychotics)

Outcome:
1 d
2 * a (1 year)
3 * a (all completed)

Total : 6 points

Verma (2001) (cross-sectional)
Representativeness:

1 c (all patients admitted at VA – because of BPSD)
2 d (sample size not justified)
3 * a (same setting)
4 * b (partially validated: CMAI, the others not)

Comparability:
1 * a (matching MMSE), * b (age)

Outcome:
1 ** a (blinded to hypothesis)
2 * a (statistical tests is clearly described and appropriate)

Total : 6 points

Pinchiotti (2017) (cross-sectional):
Representativeness:

1 c (veterans, 60+, PDC-VA- living with partners)
2 d (sample size not justified)
3 * a (same setting)
4 * b (validated: in previous work)

Comparability:
1 * a, * b (all variables in a logistic regression model)

Outcome:
1 ** a (blinded to hypothesis)
2 * a (statistical tests is clearly described and appropriate)

Total : 7 points
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