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ABSTRACT

Background:

The consumption of caffeine has well known effects on the behavior and sleep of healthy adults.
Behavioral symptoms and sleeping difficulties are common in patients with dementia which may
be affected by caffeine consumption. This systematic review examines the association between

caffeine intake and neuropsychiatric symptoms in patients with dementia.

Methods:

In January 2019 an extensive search was conducted in Medline (PubMed), Embase, Emcare,
Cochrane, Psychinfo, Web of Science and gray literature. Studies were included when they: i)
investigated patients diagnosed with dementia, ii) reported neuropsychiatric symptoms, iii) used
caffeine or coffee consumption as an intervention, and iv) reported associations between caffeine
or coffee consumption and neuropsychiatric symptoms. Studies were excluded when they also
included participants without a diagnosis of dementia, or presented a review or expert opinion.

Two reviewers independently rated the studies and reached consensus on the appraisal.

Results:

Of the seven studies eligible for this review, four reported on sleeping difficulties and five on be-
havioral symptoms. There was no consistent effect of caffeine administration on neuropsychiatric
symptoms: e.g., both high caffeine consumption and eliminating caffeine were associated with
less apathy, the total Neuropsychiatric Inventory (Nursing Home) decreased after both coffee
therapy and after eliminating caffeine, and both caffeine consumption and eliminating caffeine

improved sleep.

Conclusion:

These findings suggest that caffeine can either induce or reduce neuropsychiatric symptoms in
individual patients with dementia. Therefore, in these patients, caffeine consumption requires
a prudent individualized approach and further research on the effects of caffeine on individual

neuropsychiatric symptoms in required.
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INTRODUCTION

In 2018 around 50 million people worldwide were reported to have dementia, with consider-
able impact on the patients and their caregivers.(1) Neuropsychiatric symptoms (e.g. aggression,
agitation, anxiety, depression) are common in patients with dementia(2, 3) and lower the quality
of life of both patients (4) and their caregivers.(5) Moreover, the etiology of these symptoms is
complex and thought to be multifactorial, requiring detailed analysis of the contributory factors,
followed by stepwise, tailored interventions.

In some guidelines on problematic behavior in dementia, caffeine is mentioned as a possible
contributing factor in agitated behavior during the night (6) and, in healthy adults, is known to
have physical effects on the body (e.g. increased diuresis) and influence behavior. For example,
normal caffeine consumption in healthy adults increases alertness,(7-10) attention(7, 8, 10) and
cognitive function,(7, 8) and elevates mood(8, 11) and reduces fatigue.(10) In higher dosages
(usually = 300 mg) caffeine may increase anxiety,(8, 10, 12) and induce psychotic or manic symp-
toms.(8) Caffeine intake prolongs sleep latency,(10, 12, 13) reduces sleep duration,(10, 12, 13)
sleep efficiency(13) and fatigue(8), and also reduces subjective quality of sleep.(13) In adults, the
effects of caffeine on sleep are dose and time dependent.(10, 13) The effect of caffeine on sleep
and behavior in older persons is less well investigated. However, both older people and individu-
als with mental health problems may be more sensitive to caffeine compared to younger adults.
(13) This places older people with dementia at potentially higher risk for an adverse influence of
caffeine on behavior and sleep.

In view of the clear effects of caffeine on behavior and sleep in adults and the prevalence of
neuropsychiatric symptoms in older patients with dementia, we hypothesized that there would
be a correlation between caffeine intake and neuropsychiatric symptoms in patients with de-
mentia. Therefore, this review examines the association between caffeine and neuropsychiatric
symptoms in older patients with dementia.

METHODS

Search strategy

This systematic review was designed according to the Preferred Reporting Items for Systematic
reviews and Meta-Analyses (PRISMA) guidelines.(14, 15) Details of the protocol were registered
at PROSPERO and can be assessed at http://www.crd.york.ac.uk/PROSPERO/display_record.
php?ID=CRD42018094098.

In January 2019 the following databases were searched: Medline (PubMed), Embase, Emcare,
Cochrane, Psychinfo and Web of Science. At the same time, a second search was conducted
in the gray literature: GLIN, Greylit, AACN Research & Data center, WHO, OpenGray, HSO and

Clinicaltrials.gov. Moreover, all references of eligible articles were scrutinized for potential ad-
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ditional studies. The search strategy was designed by the authors in collaboration with a medical

information specialist.

Selection

Two reviewers (MK and NRO) independently conducted the search and assessed the relevance of
each article. The reviewers compared the articles and reached consensus on the final eligibility of
each article. Another independent reviewer was available if consensus was not reached; however,
involvement of a third reviewer was not required.

Studies were included when they: i) included patients diagnosed with dementia, ii) reported
neuropsychiatric symptoms, preferably using a valid scale or index: e.g. the Neuropsychiatric
Inventory (NPI) (16) or the Cohen-Mansfield Agitation Inventory (17), iii) included caffeine or
coffee consumption as an intervention, and iv) reported associations between caffeine or coffee
consumption and neuropsychiatric symptoms.

Studies were excluded when they also included participants without a diagnosis of dementia,

or presented a review or expert opinion.

Data extraction

One reviewer (MK) extracted the following data: study characteristics (authors, year of publica-
tion, country, study design, inclusion/exclusion criteria), patient characteristics (number, mean
age, sex, type of dementia), caffeine, neuropsychiatric symptoms (scale/index used, results),
associations between caffeine and neuropsychiatric symptoms, adjustments made for confound-

ing/risk of bias, and funding. The data extraction was checked by a second reviewer (NRO).

Appraisal

Since this review included mixed method studies, the Mixed Methods Appraisal Tool (MMAT)
was used during the appraisal stage. The MMAT has been designed to assess the methodologi-
cal quality of studies included in a systematic mixed studies review. The MMAT consists of two
screening questions and five sections of specific questions regarding study type, e.g. qualitative,
quantitative randomized controlled trial (RCT), quantitative non-RCT, quantitative descriptive, and
mixed methods. For a mixed methods study three sections were used, i.e. the qualitative section
to appraise the qualitative component, the appropriate section for the quantitative component,
and the mixed methods section. For all types of studies, an overall quality score was calculated
to indicate methodological quality.(18) Two reviewers (MK and NRO) independently assessed
the studies and reached consensus on the scoring metrics. However, since one of the reviewers
(MK) co-authored two of the included studies, in the assessment of these latter studies MK was

replaced by the third reviewer (EJG).
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RESULTS

Search results
The primary search resulted in 3,239 potentially relevant articles; after screening for eligibility,

only 7 studies remained. The secondary search yielded 788 potentially relevant articles, of which

none met the inclusion criteria (Fig. 1).

Figure 1: flowchart

‘S
% Records identified through Additional records identified
g database searching through other sources
3 (n=3239) (n=788)
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qualitative synthesis Review or opinion (n=2)
) (n=7) No neuropsychiatric
symptoms as an outcome
(n=4)
3 Study protocol (n=1)
2 Studies included in
g quantitative synthesis
(meta-analysis)
_ (n=0)
Study characteristics

The seven included studies differed in almost all aspects, including: i) study type (from a case
report(19) to a RCT(20)), ii) publication date (ranging from 1976 (21) to 2018 (22)), and iii) meth-

odology (qualitative and quantitative). However, all studies included patients with some type of

dementia.

44



One study excluded patients with certain types of dementia.(21) In five studies caffeine was
regulated,(20-24) one study observed caffeine consumption(25) and one used self-reported
consumption.(19) Three studies measured behavioral problems, (19, 20, 24) two studies reported
on sleeping difficulties(21, 23) and two studies reported on both.(22, 25) Characteristics of the

included studies are presented in Tables 1 and 2.

Appraisal

The one quantitative RCT, and the one mixed method and five quantitative non-RCTs were
scored using the MMAT criteria. The mixed method study(21) scored lowest (0%), mainly due
to the qualitative part of the study in which none of the MMAT criteria were met. The oldest
quantitative non-RCT(23) lost points (MMAT score 25%) due to unclear selection, inappropriate
measurements, and the absence of control persons. Three studies scored 50% on the MMAT.(19,
22, 24) The qualitative case report did not analyze the data and did not consider the influence of
the researchers.(19) In the two single-subject trials (both reported in (24)), the participants were
carefully selected and the article did not report complete outcome data. The most recent qualita-
tive non-RCT also had incomplete outcome data and did not correct for possible confounders.
(22) The other two studies met all the criteria for the appropriate study method.(20, 25) (Tables
1land?2)

Caffeine or coffee consumption

In all studies, the investigated hypothesis was whether caffeine was a determinant for the
reported neuropsychiatric symptoms. However, the way the caffeine was ingested ranged from
injections,(23) caffeinated beverages,(20-22, 24, 25) medication,(19) to oral ingestion (not further
specified).(23) The following were used as (de)caffeinated beverages: instant coffee, filter coffee,
pour-over coffee, coffee from pads, black tea and cola.

The amount of caffeine in coffee varies according to the method used to make the coffee, e.g.
filter coffee contains more caffeine than espresso due to the longer extraction time. Two studies
mentioned the exact caffeine dosage,(21, 23) two made estimates based on the method of coffee
making,(24, 25) and one study made an estimation based on self-reported medication use.(19)
Since two trials did not mention caffeine dosage during the intervention (20, 22), an estimation
was made (if possible) based on the information in the article. In the seven studies, caffeine
consumption ranged from 0-300 mg/day, and was reported to be 1300 mg/day in the case report
(Table 3).

Neuropsychiatric symptoms

Two trials,(20, 22) the two single-subject trials,(24) an observational study,(25) and the case
report(19) assessed the relationship between caffeine and various behavioral symptoms. The

included studies reported both positive and negative effects of caffeine on behavioral symptoms.
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Table 1: Characteristics of the studies with sleep as outcome

Patient characteristics

Study characteristics

Inclusion
criteria

Design Exclusion 1\ Age (yrs) Sex

criteria (VA

Type of
dementia

Ginsburg et
al. 1976
UsA*

Domazal.
1990
Poland

Kromhout
etal.

2014
Netherlands

de Pooter-
Stijnman
etal.

2018
Netherlands

Qualitative and Medication

quantitative
double-blind
trial

Reversed
treatment
non-rando-
mized trial

Obser-vational
study

Pre-post
intervention
trial

resistant
sleeping
difficulties

All residents
of a dementia
special care
unit

Diagnoses of
dementia, at
least 1 cup of
coffee/day

Dementia by
trauma, infection,
metabolic or
vascular diseases,
intoxication,
neoplasms or NPH

Psychiatric
morbidity; terminal
phase; no informed
proxy consent

No informed
consent, life
expectancy

<1 month or living
< 4 weeks in the
unit at start of the
study

Nursing
home

Hospital

Nursing
home

Nursing
home

F)

16 51-81 44

29 84(69- 72
96)

21 87(70- 81
98)

Alzheimer or
Pick’s disease

Multi-infarct
dementia

55% Alzheimer
14% VD

3% Mixed

3% Korsakoff
24% NOS

24% Alzheimer
19% VD

14% Mixed

5% FTD

38% NOS

NPS: neuropsychiatric symptoms; MMAT: Mixed Methods Appraisal Tool; NPH: Normal pressure hydrocephalus;;
CMAI: Cohen-Mansfield Agitation Inventory; AMB: aberrant motor behavior; F: female; VD: vascular dementia; FTD:

frontotemporal dementia; NOS: dementia not otherwise specified

* Authors do not explicitly state the country of study, but both are affiliated with the University of Rochester, New

York, USA.

2 All non-significant results are also reported in the article.

® More results reported in the article. None of the articles mention funding.
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Caffeine

Outcome and scale/

LE

Conclusion

Adjustments
made for
confounding and
bias

4 x 5 days separated by N=3: increased sleep  No soporific No hypnotics 0%
1-day washout: 1. A hot on 138 mg caffeine. effect of or tranquilizing

liquid (0 mg) sleep; total length No significant coffee in medication the

2. Coffee (48mg) of sleep; time wake  difference was found patients with  month before

3. Coffee (138mg) during the nightand  between the placebo dementia. and during the

4. Coffee (228mg) a global sleep rating  and the 3 dose levels trial

30-45 min before bedtime of caffeine.

Caffeine at 8 p.m.: 0.1- N=6: no change Caffeine - 25%

0.2 caffeine oral or per

N=10: average 4 h

restores the

injection. improvement in sleep normal sleep
Sedatives during the day. rhythm rhythm.
N=3: died
Consumption of coffee, tea  Sleep: if a patient Total caffeine and Caffeine All nursing and 100%
and cola was recorded 8 got up at nightand  getting up at night consumption  nutrition staff
times/day during 4 days. lay awake in bed or (KT 0.462 p<0.01). is positively were trained in
Average use: 15 units of Evening caffeine and  correlated the use of the
caffeine (SD 5.6) per person getting up at night with getting questionnaires.
during 4 days. (KT 0.436, p<0.01; up at night. Multilevel
ML b=0.48 (0.22), analysis was
Wald (461) = 2.20, used to correct
p=0.03).? for the nested
structure of the
data.
3x2 weeks: 1. Baseline Sleep questionnaire: Quietly sleeping Eliminating Several possible  50%

confounders

(pre-intervention). 2. quietly sleeping, (pre 83%. post 87% caffeine in the
Wash-out period (gradually restlessly sleeping, p=0.032) afternoon were noted, but
reducing caffeine intake quietly awake The total sleep score  and evening not statistically
to intervention situation.) or restlessly awake.  improved significantly improves corrected

3. Post-intervention A total sleep score post-intervention sleep.

(caffeinated coffee from 6  (good vs. poor sleep) compared to

a.m. to 12 a.m. and
decaffeinated coffee from
12 a.m.)

pre-intervention
(p=0.015).
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Table 2: Characteristics of studies with behavior as outcome.

Study characteristics Patient characteristics
Design Inclusion Exclusion 1\ Age Sex (% Type of
criteria criteria (yrs) F) dementia
Matsuda et al. Random-ized - - Geriatric 29 81+8 66 Dementia
2012 trial hospital (DSM-IV
Japan criteria)
Kromhout et al.  Obser-vational  All residents  Psychiatric Nursing 29 84(69- 72 55%
2014 study of a special morbidity; home 96) Alzheimer
Netherlands care unit for ~ terminal 14% VD
dementia phase; no 3% Mixed
informed proxy 3% Korsakoff
consent 24% NOS
Golden et al. Case report - - ER and ICU 1 61 0 Dementia
2015
USA
Kromhout et al. Two double- Patients with  Psychiatric Nursing 2 85-91 100 50%
2017 blinded single-  a high intake  morbidity; no  home Alzheimer
Netherlands subject trials of caffeine informed proxy 50% Mixed
and severe consent
NPS
de Pooter- Pre-post Diagnoses of  No informed Nursing 21 87 81 24%
Stijnman et al. intervention dementia, at  consent, life home (70— Alzheimer
2018 trial least 1 cup expectancy 98) 19% VD
Netherlands coffeeaday <1 month 14% Mixed
or living < 4 5% FTD
weeks in the 38% NOS
unit at start of
the study

NPS: neuropsychiatric symptoms; MMAT: Mixed Methods Appraisal Tool; NPH: Normal pressure hydrocephalus; NPI(-
NH): neuropsychiatric inventory (nursing home edition); CMAI: Cohen-Mansfield Agitation Inventory; AMB: ambu-
lant motor behavior; F: female; ER: emergency room; ICU: intensive care unit; VD: vascular dementia; FTD: fronto-
temporal dementia; NOS: dementia not otherwise specified

* All non-significant results are also reported in the article.

? More results reported in the article.

None of the articles mention funding.

48



Caffeine

Coffee therapy (n=14)
vs control therapy
(n=15), 2/week for a
month.

Consumption of
coffee, tea and cola
was recorded 8
times/day for 4 days.
Average use: 15 units
of caffeine (SD 5.6)
pp in 4 days.

BC Powder (845mg
aspirin/ 65mg
caffeine)

5-20 packets a day

4 weeks of regulated
caffeine consumption
using unrecognizable
caffeinated or
decaffeinated coffee
pods.

3x2wks: 1. Pre-
intervention. 2. Wash-
out period (gradually
reducing caffeine to

NPS -behavior

Outcome and
scale/index used

NPI

NPI-NH items
agitation,
depression,
anxiety, apathy,
irritability and
AMB.

NPI-NH and
CMAL.

Patient A: general
restlessness,
agitation and
aggression.
Patient B: anger
and aggression.

NPI-NH items
agitation,
apathy,
irritability and

intervention situation.) AMB

3. Post-intervention
(caffeinated coffee
from 6

a.m.to 12 a.m.
decaffeinated coffee
from 12 a.m.)

Results

Intervention: NPI
baseline 23 +12, end 15
+11 (p<0.05).

Control: NPI baseline
22 +13,vs 20 +12.

Total caffeine and
apathy (KT -0.287
p=0.03; ML b=-0.88
(0.45) Wald (461) =
-1.96, p=0.05); AMB
(ML b=-0.47 (0.22)
Wald (461)=-2.12,
p=0.03).!

A: NPS decreased in the
decaffeinated weeks
and increased slightly
on reintroduction of
regular coffee (NPI-NH
agitation week 1 to
412,3,1,4; CMAI
general restlessness 6,
6,1,6.)

B: no relationship.

Apathy (pre 35% 1-2
post 10% 1 p=0.020).
NPI-NH items agitation,
irritability and AMB did
not differ between pre
-and post-intervention.’

Conclusion

Coffee therapy
might be one of
the non-medical
treatments for
NPS.

Caffeine
consumption

is negatively
correlated with
apathy and AMB.

Overuse of
aspirin/ caffeine
induced
psychosis in this
patient with
dementia.

NPS is influenced
by caffeine in
some patients
with dementia.

Eliminating
caffeine in the
afternoon

and evening
decreases
apathy.

MMAT
score

Adjustments made
for confounding

and bias

Outcome was 100%
measured blinded to

treatment status.

All nursing and 100%
nutrition staff were

trained in the use of

the questionnaires.
Multilevel analysis

was used to correct

for the nested

structure of the data.

= 50%

Patients and staff 50%
were unaware of the
predetermined order

and blinded for the
intervention.

Patients were their

own controls.

Several possible 50%
confounders were
noted, but not

statistically corrected
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Table 3: Caffeine consumption and results per study

Ginsburg 0Omg — 48mg — 138mg — 228mg In 3 patients increased sleep on 138mg

Domzal 0,1 - 0,2 caffeine (oral or per injection) 10 patients improved their duration of sleep

Matsuda % cup filter coffee 2/week NPI score on baseline 23, at the end 15
Estimate: 85mg/2/7*2 = 12mg

Kromhout 2014 Average use 15 units of caffeine pp in 4 Negative correlation with apathy and AMB
days: 85mg*15/4 = 319mg Positive correlation with getting up at night

Golden 5-20 packets a 65mg = 325 — 1300mg Psychoses

Kromhout 2017 203mg — 43mg — 44mg — 169mg Relation between specific NPS and caffeine

consumption

Pooter Baseline: mean 300mg (range 150-375) Eliminating caffeine in the afternoon and evening

Intervention: no caffeine after 12 a.m. decreases apathy and improves sleep.

The trial from Japan used the NPl to measure the difference in neuropsychiatric symptoms be-
tween coffee therapy and control therapy in a group of 29 patients with dementia.(20) Coffee
therapy was described as a 30-min social activity in which fresh coffee was ground, brewed and
served. Compared to the control group, the coffee therapy group had a significant drop in the to-
tal NPI score.(20) In one of the single-subject trials, a decrease in total Neuropsychiatric Inventory
Nursing Home edition (NPI-NH) was seen during the decaffeinated period.(24) The other studies
did not report the total NPI-NH score, but reported on specific NPI-NH items. In the observational
study, a higher use of caffeine was associated with a lower score on the NPI-NH item ‘apathy’ and
a higher score on ‘aberrant motor behavior’.(25) Interestingly, the most recent study showed a
decrease in ‘apathy’ after eliminating caffeine after 12 a.m. and no relation with ‘aberrant motor
behavior’.(22) One of the single-subject trials showed no effect of caffeine on behavior, whereas
the other showed a negative effect of caffeine on several NPI-NH items (e.g. agitation/aggression)
and on the NPI-NH psychomotor behavior cluster score.(24) The case report identified caffeine
abuse, in combination with aspirin, as being the main cause of psychoses.(19)

Four studies reported on sleeping difficulties (Table 2). Caffeine was found to increase the
number of times patients with dementia got out of bed (25) and eliminating caffeine increased
the number of times patients with dementia were quietly sleeping and also improved the total
sleep score,(22); these effects are similar to those reported in healthy adults. However, in contrast
to the effects in healthy adults, in patients with dementia no relationship was found with sleep
induction time,(21) quality of sleep,(21) time awake during the night(21, 25) and global sleep
rating.(21) In two trials caffeine was administered in the evening, i.e. at 8 p.m. (23) or 30-45 min
before bedtime(21). In both these studies some of the participants showed an improvement in
sleep: 3 of 12 showed increased sleep on 138 mg of caffeine and 10 of 16 showed improvement

in the circadian rhythm.
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DISCUSSION

Although caffeine is widely used and its effects have been extensively studied in healthy adults,
our comprehensive search yielded only seven small studies assessing the relation between caf-
feine consumption and neuropsychiatric symptoms in patients with dementia. Thus, the evidence
is limited and most studies had methodological issues. Despite our thorough analysis of these
studies, no consistent conclusions could be drawn regarding caffeine consumption and neuro-
psychiatric symptoms in patients with dementia. However, in each trial, the behavior of some
participants seemed to be (strongly) influenced by caffeine consumption but in unpredictable
ways, thereby emphasizing the need for an individualized approach.

The absence of a consistent effect might be due to the relatively normal dosage of caffeine used
in the studies. In healthy adults, a chronic caffeine consumption of up to 400 mg a day is generally
regarded as safe;(26, 27) in the case of caffeine abuse the daily dosage exceeded this level and
resulted in psychosis.(19) Individuals who are sensitive to caffeine, pregnant women, and people
with mental or psychiatric disorders and disabilities (e.g. individuals with dementia) might be
more susceptible(28) and experience adverse effects at a much lower dosage. In the studies in
the present review, this might be why some of the participants showed a change in behavior that
was attributed to caffeine.

A second reason for the absence of a consistent effect might be the differences in study popula-
tions. Although all studies included patients with dementia, some of the studies included only
patients with dementia and behavioral symptoms(Golden et al., 2015; Ginsburg and Weintraub,
1976; Kromhout et al., 2017). However, there was no consistent effect of caffeine on behavior in
the studies that included only patients with dementia and behavioral symptoms, nor in the stud-
ies that included patients with dementia with and without behavioral symptoms. This suggests
other factors contribute to the effect of caffeine on behavioral symptoms.

Another reason for the absence of a consistent effect might be the way that neuropsychiatric
symptoms are reported. In the present review, with the exception of the case report, all studies
used a version of the NPI to assess neuropsychiatric symptoms. The NPI consists of 12 neuro-
psychiatric symptoms (hallucinations, delusions, agitation/aggression, dysphoria/depression,
anxiety, irritability, disinhibition, euphoria, apathy, aberrant motor behavior, sleep and night-time
behavior change, and appetite/eating change) of which the severity and frequency are rated and
multiplied to create a symptom score.(16) The NPl implies that neuropsychiatric symptoms tap
from one underlying latent variable construct, thus representing a single underlying disorder,
where the level of severity is measured as a sum score. The questions in the NPI-NH have the
same content as the questions of the NPI but have been rephrased for the nursing home popu-
lation. (16, 29) Caffeine is known to have heterogeneous effects, potentially increasing several
neuropsychiatric symptoms (e.g. agitation, anxiety, sleep disorders) and decreasing others (e.g.
depression or apathy), both measured with the NPI(-NH). Therefore, a net neutral result could be

based on the total NPI(-NH) score, whereas important insights might be derived by analyzing the
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effects on neuropsychiatric symptoms in individual patients. This implies that larger studies are
required on the effects of caffeine on individual neuropsychiatric symptoms.

In healthy adults, the negative effects of caffeine on sleep are thought to be caused by antago-
nizing the adenosine (A1 and A2) receptors in the brain.(13) Similar to the effects in healthy adults,
caffeine was found to negatively impact sleep in some patients with dementia.(22, 25) However,
surprisingly, in some patients the use of caffeine seemed to improve circadian rhythm(23) and
sleep.(21) This positive effect of caffeine on sleep was also found in a 71-year-old man with a
sleeping problem unresponsive to sedatives, who slept soundly after a cup of strong coffee before
bedtime.(30) The author suggested that sleeping problems could have been caused by confusion.
The consumed coffee could diminish the confusion by increasing attention and therefore have a
positive effect on sleep. In the present review, no data were available on the amount of confusion
of older patients with dementia who responded positively to caffeine,(21, 23); however, due to
their iliness, confusion might have played a role.

Another possible mechanism is the neurobiological changes in adenosine receptors, as Al
receptor density reduces and the A2 receptor expression increases during the progression of Al-
zheimer dementia.(31) The Al receptor inhibits a cascade of effects which promote ‘wakefulness’,
while the A2 receptor stimulates several mechanisms which induce ‘sleepiness’.(32) By antagoniz-
ing both A1 and A2 receptors, caffeine impairs sleep. However, due to the different changes in
receptor expression during disease progression, this effect might differ between healthy adults,
patients with a mild dementia, and patients with severe Alzheimer dementia. In the treatment of
dementia, the same paradox has been suggested, i.e. as in early dementia, an adenosine agonist
might improve cognitive function and, as the disease progresses, adenosine antagonists have a
more positive effect.(33) Therefore, caffeine may have a positive effect on sleep in patients with
severe dementia, unless the diuretic effect of caffeine awakens them.

In adults, the effects of caffeine on behavior differ between individuals and can be influenced
by genetics, expectations, frequency of use and tolerance developed. Generally, if there are ef-
fects, the individual regulates their caffeine consumption to minimize the adverse effects (12) or
maximize the positive effects.(10) However, patients with dementia (especially institutionalized
patients) cannot always modulate their caffeine consumption for their own benefit. Therefore,
caretakers need to know the prior caffeine use/preferences of their patients and, in the case
of behavioral symptoms, actively assess whether these might be attributable to caffeine use.
However, this may not be easy and involves considering that something as common as caffeine
(often used on a daily basis) can have both a positive or negative impact on complex behavior and

neuropsychiatric symptoms in patients with dementia.

52



CONCLUSION

This systematic review found no consistent effect of caffeine administration on neuropsychiatric
symptoms in patients with dementia. Further research on the effects of caffeine on individual
neuropsychiatric symptoms in patients with dementia is therefore warranted. However, there
were indications that caffeine can both induce and reduce neuropsychiatric symptoms and
sleeping difficulties in individual patients with dementia. Since ingestion of caffeine is an easily
adaptable intervention, it is recommended to include caffeine consumption in the individualized

approach of neuropsychiatric symptoms in patients with dementia.
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