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Abstract
Background: Recovery after stroke is dependent on how much time can be spent on rehabilitation. Recently, we
found that therapy time for older stroke patients on a rehabilitation unit of a nursing home could be increased
significantly from 8.6 to at least 13 hours a week. This increase was attained by the implementation of interventions,
focused on strength, mobility and balance. Nurses carried out these exercises with the patients during their daily
activities. The aim of the present study is to investigate if increased therapy time has a positive effect on cognition,
mood (depression and anxiety), and ADL in stroke patients.
Methods: A comparative single blind controlled study will be applied. Patients suffering from a stroke and staying
on one of the rehabilitation units of the nursing homes are eligible for participation. Participants belong to the
intervention group if they stay in two nursing homes where four interventions of the Clinical Nursing Rehabilitation
Stroke Guideline were implemented. Participants who stay in two nursing homes where therapy is given according
to the Dutch stroke Guideline, are included in the control group. Clinical neuropsychologists will assess patients’
cognitive functioning, level of depression (mood) and anxiety. Nurses will assess a Barthel Index score on a weekly
basis (ADL). These variables are measured at baseline, after 8 weeks and at the moment when participants are
discharged from the nursing home.
Discussion: The present study evaluates the effect of increased therapy time on cognition, mood (level of depression
and anxiety), and ADL in stroke patients. When positive effects will be found this study can guide policy makers and
practitioners on how to implement more therapy time on rehabilitation wards of nursing homes.
Trial registration: TNR Our study has been documented in the Dutch Trial Registration, TC = 3871.
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Background
Recovery from stroke is highly dependent on intensive
therapy executed by a multidisciplinary team [1-7]. Surprisingly, in a previous study we found that time spent
on non-therapeutic activities accounted for 80% of the
daytime, of which 28% was spent on sitting [8]. These
undesirable results are supported by other studies examin* Correspondence: marleenhuijben@gmail.com
Department of Clinical Neuropsychology, Free University of Amsterdam, Van
der Boechorststraat 1, Amsterdam 1081 BT, The Netherlands

ing the amount of time a patient actively participates in
rehabilitation on a stroke unit and in hospitals [9-15].
In a recent study we showed that therapeutic activities at
a rehabilitation unit of a nursing home can be increased
with more than 50 minutes a day when nurses built in
exercises during their daily routines [16]. In this way
patients perform 50% more therapeutic activities during
the day compared to what is prescribed by the Dutch
Stroke Guidelines [17].
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There is ample evidence that exercise has a beneficial
influence on, among others, cognitive functions, in older
persons without dementia [18].
Cognitive functions that respond positively to exercise
are executive functions in particular [19]. Executive functions include higher-order cognitive functions such as planning, set-shifting, attention, impulse control, and working
memory [20]. A prerequisite is that these older persons are
sedentary at the beginning of the exercise program [21].
There is a limited number of studies showing improvement
of cognitive functioning in stroke patients as a consequence
of exercise. Some cognitive domains related to motor
learning, e.g. information processing speed and attention
improved by aerobic exercise post stroke [22,23]. It is
interesting to know if other impaired domains of cognition
in stroke patients can be influenced by exercise, e.g. executive functions and memory as particularly these functions
are crucial for independent functioning [24].
The question arises whether an increase in exercise
time of approximately 50 minutes a day is sufficient to
have a beneficial influence on cognition, e.g. executive
functions, and mood in frail stroke patients. It is known
that a decline in cognition and mood both relate to
more severe functional limitations and less functional
recovery [25,26]. More specifically, the prevalence of
cognitive disorders in stroke patients is high and varies
from 22% [27] to 63% [28]. It has been observed that
cognitive impairment after stroke influences recovery
of functional outcome and activities of daily living
negatively in older stroke survivors [29,30]. Concerning
mood, the frequency of e.g. depression after stroke is
also high (33%) [31]. Depressed patients have poorer
recovery patterns and need more time to achieve a high
level of independence [32]. Moreover, stroke patients
who could not successfully being discharged from nursing
homes were more depressed [33].
In sum, the primary goal of the present study is to investigate whether an increase in therapy time has a beneficial
influence on the various dimensions of cognition of frail
stroke patients at discharge of rehabilitation units of nursing homes. The secondary goal is to examine whether an
increase in therapy time improves mood, resulting in an
improvement in activities of daily living (ADL).
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intervention nursing homes, exercises derived from the
Clinical Nursing Rehabilitation Stroke Guideline [34], are
an additional part of the rehabilitation program, resulting
in an extra 50 minutes a day of exercises for the patients.
The Medical Ethical Committee of the Free University
Amsterdam, The Netherlands, approved this study.
Study population

Patients suffering from a stroke will be eligible for participation, even if they suffer from co-morbid diseases
such as heart disease, recurrent stroke or pre-existing
depression. Patients will be excluded if they will leave
the rehabilitation unit within two weeks, when they are
too ill to participate, if there is a language problem, like
aphasia, or when a Mini-Mental State Examination
(MMSE) [35] score is lower than 13. A score of 13 or
higher is a prerequisite for a neuropsychological assessment. Patients will be recruited by the head of the
nursing staff, working on the rehabilitation unit of the
nursing homes. Oral and written information about the
study is given to the patients and/or their legal representatives. Prior to their participation in the study oral
and written informed consent will be acquired from all
the participants, their family or legal representatives.
Informed consent will be based on veracity, anonymity,
privacy, and confidentiality.
Randomisation

A convenience sample will be taken of patients who rehabilitate in the selected nursing homes in the period of
April 2012 until April 2015 and are willing to participate.
Single-blind

The nursing homes, patients, caregivers, and the multidisciplinary teams who are participating in the study are not
blinded for the treatment. Trained clinical neuropsychologists, collecting the data, do not belong to the permanent
staff of the nursing homes and are not informed about the
study objectives. Research assistants involved in the data
analyses are blinded for the patients treatment background.
Sample size

Methods
Study design

The design of the study is a single blind controlled trial
with two patients groups coming from nursing homes
with two different rehabilitation approaches. The study
consists of an effect evaluation and will be carried out in
four nursing homes in the Netherlands. In the two control nursing homes, rehabilitation is only performed by
therapists and based on the Dutch Stroke Guidelines
[17]. Consequently, therapy time will be limited. In two

The sample size has been calculated by using the statistically power analysis program G Power. The estimated
effect-size comes from a study reporting the effect of
physical activity on cognition in patients with stroke
(d’ = 0.30) [27]. Taking into account a type one error of
0.05 (α = 0.05), a power of 0.80 (β = 0.08), three repeated
measurements and two groups, a sample size of 138
patients is required, i.e. 69 persons in each group.
Taken a dropout of 10% into account, a sample size of
81 persons in each group is required.
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Assessment
Measurement of extra therapy time

The difference between the intervention and the control
nursing homes is the input of nurses resulting in extra
exercises. In this way patients can increase their time
spent on therapeutic activities. This is measured by Behavioural Mapping method [10,14,15]. Behavioural Mapping
is a time sampling technique that provides registration
of systematic and accurate observations resulting in
therapeutic activities, nontherapeutic activities, interaction
with others, and locations where activities take place.
Observation of patients take place at 10- minutes intervals
on weekdays (8:30–17:10). At each time point the observer
records patient activity, the person attending to the patient
and the patient’s location. In accordance to other studies
the assumption is made that between two consecutive
observations the three observation domains remain
unchanged [10-15].
Outcome measures
Patient characteristics

The following background characteristics are measured in
both patient groups: age, gender, level of education, marital status, living situation, smoking and drinking alcohol.
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Key-search test Another subtest of the BADS is the
Key-search test. This test assesses the executive sub
functions planning and problem-solving. The goal is to
choose a systematic, and efficient strategy to find a key
lost in a field. The inter-rate reliability of the BADS
varies from 0.88-1.00. Brain injured patient achieve
significant lower scores on the test which suggest that
construct validity of these tests is as good as that of
established tests [37]. The maximum score is 4.
Category fluency

Set-shifting, one of the executive functions, will be assessed
by Category Fluency [38,39]. This test requires shifting
from one category of names to another category. This test
uses the category ‘animals’, test re-test reliability 0.82, and
professions, test re-test reliability 0.96.
Verbal and non-verbal memory
‘Eight words test’

The patient is asked to memorize 8 words which have to
be reproduced by the participant in different settings at
5 consecutive times with different time delays [40]. The
maximum score of the Eight words test is 40.
Rivermead behavioural memory test

Medical history data

Type of stroke, TIA, Parkinson, disorders of consciousness,
brain tumor, epilepsy, alcohol or other abuse, depression
and or psychiatric problems and medication. Medication
use is coded according to the guideline of the Dutch Pharmacotherapeutic Compass [36].
Effect evaluation
Primary outcome measures cognition

Assessment of cognition Cognition will be assessed by
the following neuropsychological tests:
Global cognitive functioning
Mini-mental state examination

Global cognitive functioning will be assessed by the
Mini-Mental State Examination (MMSE). MMSE is a brief
screening test and has been developed to screen for cognitive impairment, which has a joint reliability of 0.95 in a
study of patients with various neurological disorders [35].
Executive functions
Behavioural assessment of dysexecutive syndrome

Rule Shift Cards A subtest of the BADS [37] is the Rule
Shift Cards (BADS-RS), which is meant to assess setshifting. This subtest discriminates people with an executive dysfunction from healthy people. Participants
have to respond to stimuli (red or black playing cards)
according to two rules that are presented consecutively.
The maximum score is 4.

Episodic memory will be tested by the Rivermead Behavioural Memory Test (RBMT) Face and Picture Recognition
[41]. The Face Recognition subtest is meant to assess nonverbal episodic memory; the Picture Recognition subtest
is meant to assess both verbal and nonverbal episodic
memory. The RBMT has reliability coefficients ranging
from 0.57 to 0.86, with the inter scorer reliability of the
RBMT being 0.9 or higher. The maximum score of the
Face Recognition subtest is 10. The maximum score of
the Picture Recognition subtest is 20 [41].
Executive functions combined with memory
Montreal cognitive assessment

Montreal Cognitive Assessment (MOCA) assesses executive
functions, attention and concentration, memory, language,
orientation, calculation, conceptual thinking, and visuoconstructional skills [42]. The MOCA detects mild cognitive
impairment with 90%-96% sensitivity and 87% specifity [42].
Secondary outcome measure
Mood

The level of depression and anxiety will be assessed by
the following questionnaires:
Beck depression inventory (BDI)

The BDI is a 20-item questionnaire used to measure the
level of depression, with a high reliability (Coefficient
Alpha = .86) [43]. A low score indicates a low level of
depression [43]. The maximum score of the BDI is 60.
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Symptoms checklist 90 (SCL90)

This test is a short test to examine anxiety and depression
[44]. The scale exists of 25 questions about anxiety and
depression, with an internal consistency coefficient rating
range of .79 for paranoid ideation to .90 for depression. A
higher score indicates a higher level of depression and
anxiety. The maximum score of the SCL90 is 125 [44].
Activities of daily life
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The control group receives exercise therapy provided by
physiotherapists or occupational therapists, once a day
during 30 minutes on weekdays, but not in weekends.
The intervention group receives the same therapy as
the control group. Additionally, patients in the intervention group are stimulated, helped and controlled by nurses
to carry out exercises from their exercise map every day
including weekends. This results in approximately 10 to
20 extra exercise moments a day for these patients.

Activities of daily life are measured by the Barthel
Index [45].
Data-analysis
Barthel index

The Barthel Index consists of 10 items, all focused on
ADL activities. The total score of the Barthel Index ranges
between 0 and 20 points. The Barthel Index has a high
level of reliability and validity in patients with stroke [45].
Intervention
Additional clinical nursing rehabilitation stroke guideline

Control group Patients in the control nursing homes,
receive approximately four hours a week of traditional
rehabilitation based on the Dutch Stroke Guideline [17].
Experimental group During their stay, patients in the
intervention group, get extra therapy based on the Clinical
Nursing Rehabilitation Stroke Guideline: muscle strengthening, sitting balance and reach, getting up from a chair
and walking [34]. Nurses perform all exercises during the
daily activities of the patients, including weekends, resulting
in an extra therapy time of approximately five hours a week
compared to the control group. These exercises are adapted
to the patient‘s individual goals, need and rehabilitation
level by physiotherapists and occupational therapist in
consultation with the responsible nurses. Exercises will
be documented in an exercise map which is fixed to the
bed or wheelchair of the patient. Nurses coordinate the
weekly adjustment exercises by informing the multidisciplinary team about the patient’s progress.
Procedure

Within the first week of stay at the stroke units, eligible
patients are tested by clinical neuropsychologists. They
assess patient’s cognition and mood. These variables are
measured at baseline, after 8 weeks and at discharge
from the nursing home where the patient rehabilitates.
In practice the moment of discharge can vary depending
on the patient’s condition and personal situation. Therefore when patients are discharged earlier than 8 weeks the
moment of discharge is selected as post measurement.
Nursing staff collects patients background characteristics at entry of the study and assesses a Barthel Index
score every week. A geriatric physician collects medical
history data.

Descriptive analysis on all the patient characteristics at
baseline is performed. A t-test for independent groups
will be used to check for comparability between the
intervention and control group at baseline. A repeatedmeasures multivariate analysis of variance (MANOVA) will
be applied to assess possible effect of increased therapeutic
time over various test moments (baseline, 8 weeks and at
the moment of discharge). The level of significance is 0.05.
The SPSS-PC version no. 20 will be used for data-analyses
(SPSS Inc., Chicago, IL, USA).

Discussion
The present protocol paper describes the design of a
single blind controlled trial. The aim of our study is to
investigate whether additional therapy time focused on
muscle strengthening, sitting balance and reach, getting
up from a chair and walking has a positive effect on
cognition, mood and activities of daily living (ADL) in
stroke patients who rehabilitate on rehabilitation units
of nursing homes. The study gives insight into how the
care of elderly stroke patients in nursing homes might
be improved so that patients have a better chance of
independent living. When positive effects will be found
this study can guide policy makers and practitioners on
how to implement higher quality care on rehabilitation
wards of nursing homes.
The strength of the study is that 1) interventions from
the evidence based Clinical Nursing Rehabilitation Stroke
Guideline are implemented in the rehabilitation care of
older stroke patients. This implementation will significantly
increase the time spent on therapeutic activities without extra therapists needed, 2) the role of nurses can
shift towards a more therapeutic one, 3) we examine if
an increase in therapeutic time has a beneficial effect
on cognition, mood, and ADL. These factors are of great
importance for rehabilitation success in stroke patients.
Possible limitations of our study are 1) the high rate of
drop-out due to illness or death of this frail patient group,
2) the convenience sample causing a possible selection
bias, 3) the limited intervention time before patients are
discharged from the rehabilitation units.

Huijben-Schoenmakers et al. BMC Geriatrics 2014, 14:68
http://www.biomedcentral.com/1471-2318/14/68

Page 5 of 6

Competing interests
The authors declare that they have no competing interests.
18.
Authors’ contributions
MH-S has drafted the manuscript and performs the study. AR critically
revised the manuscript and analyses data with SPSS. PvR has described the
neuropsychological tests. Finally ES has designed the study and critically
revised the manuscript. All authors read and approved the final version of
the manuscript. MH-S, AR and ES revised the final version of the manuscript.
Acknowledgements
We are grateful to the patients, partners, family members, the nurses, head
nurses, all other professionals and the management of the rehabilitation
wards of the nursing home Wiekendael in the Netherlands who participate,
assist and facilitate the study. In addition we thank the patients, partners,
family members, the nurses, head nurses, all other professionals and the
management of the rehabilitation ward of the nursing homes of the control
groups who participate in this study. We thank ROC West- Brabant for making
this study possible.
Received: 1 February 2013 Accepted: 12 May 2014
Published: 23 May 2014
References
1. Dobkin BH: Strategies for stroke rehabilitation. Lancet Neurol 2004, 3:528–536.
2. Page SJ, Gater DR, Bach-y-Rita P: Reconsidering the motor recovery plateau
in stroke rehabilitation. Arch Phys Med Rehabil 2004, 85:1377–1381.
3. Kwakkel G: Intensity of practice after stroke: more is better. Schweiz Arch
Neurol Psychiatr 2009, 160(7):295–298.
4. Exel NJA, Koopmanschap MA, Scholte OP, Reimer W, Niessen LW, Huijsman
R: Cost effectiveness of integrated stroke services. QJM 2005, 98:415–425.
5. Kwakkel G, van Peppen R, Wagenaar RC, Dauphinee SW, Richards C,
Ashburn A, Miller K, Lincoln N, Partridge C, Wellwood I, Langhorne P: Effects
of augmented exercise therapy time after stroke. A meta-analyse. Stroke
2004, 35(11):2529–2539.
6. Van Peppen RP, Kwakkel G, Wood-Dauphinee S, Hendriks HJ, van der Wees PJ,
Dekker J: The impact of physical therapy on functional outcomes after
stroke: what’s the evidence? Clin Rehabil 2004, 18(8):833–862.
7. Strasser DC, Falconer JA, Herrin JS, Bowen SE, Stevens AB, Uomoto J: Team
functioning and patient outcomes in stroke rehabilitation. Arch Phys Med
Rehabil 2005, 86(3):403–409.
8. Huijben-Schoenmakers HCM, Gamel C, Hafsteindottir T: Filling up the
hours: how do stroke patients on a rehabilitation nursing home spend
the day? Clin Rehabil 2009, 23:1145–1150.
9. Bernhardt J, Dewey H, Thrift A, Donnan G: Inactive and alone. Physical
activity within the first days of acute stroke unit care. Stroke 2004,
35(4):1005–1009.
10. Keith RA, Cowell KS: Time use of stroke patients in three rehabilitation
hospitals. Soc Sci Med 1987, 24:529–533.
11. Lincoln NB, Gamlen R, Thomason H: Behavioural mapping of patients on a
stroke unit. Int Disabil Stud 1989, 11:149–154.
12. Miller RH, Keith RA: Behavioural mapping in a rehabilitation hospital.
Rehabil Psychol 1973, 20:148–155.
13. Tinson DJ: How stroke patients spent their days. An observational study
of the treatment regime offered to patients in hospital with movements
disorders following stroke. Int Disabil Stud 1989, 11(1):45–49.
14. De Weerdt W, Selz B, Nuyens G, Staes F, Swinnen D, van de Winckel A,
Nieuwboer A, Lysens R, Feys H: Time use of stroke patients in an intensive
rehabilitation unit: a comparison between a Belgian an d a Swiss setting.
Disabil Rehabil 2000, 22(4):181–186.
15. De Wit L, Putman K, Dejaeger E, Baert I, Berman P, Bogaerts K, Brinkmann N,
Connell L, Feys H, Jenni W, Kaske C, Lesaffre E, Leys M, Lincoln N, Louckx F,
Schuback B, Schupp W, Smith B, De Weerdt W: Use of time by stroke
patients. A comparison of four european revalidation centers. Stroke
2005, 36(9):1977–1983.
16. Huijben-Schoenmakers HCM, Rademaker A, Scherder EJA: “Can practice
undertaken by patients be increased simply through implementing
agreed national guidelines”? An observational study. Clin Rehabil 2013,
27(6):513–520.
17. Giessen AGM, Franke CL, Wiersma TJ, van Binsbergen II, Boiten I, Flikweert S,
van der Kruijk RA, Luijckx GIR, Pleumeekers HCJM, Verhoeven S, Vriezen JA:

19.

20.
21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.
33.

34.
35.

36.
37.

38.
39.

40.
41.

Landelijke Transmurale Afspraak CVA. Huisartsengeneeskunde Wet 2004,
47:521–526.
Bherer L, Erickson KL, Liu-Ambrose T: A review of the effects of physical
activities and exercise on cognitive and brain functions in older adults.
J Aging Res 2013, 2013:657508.
Guiney H, Machado L: Benefits of regular aerobic exercise for
executive functioning in healthy populations. Psychon Bull Rev 2013,
20(1):73–86.
Ashcraft MH Cognition: Pearson Education International. 4th edition. New
Jersey: Pearson Education; 2006. ISBN 0130307297.
Scherder EJA, Scherder R, Verburgh L, Königs M, Blom M, Kramer AF,
Eggermont LHP: Executive functions of sedentary elderly may benefit
from walking; a systematic review and meta-analysis. Am J Geriatr
Psychiatry 2013, in press.
Quaney BM, Boyd LA, McDowd JM, Zahner LH, He J, Mayo MS, Macko RF:
Aerobic exercise improves cognition and motor function poststroke.
Neurorehabil Neural Repair 2009, 23(9):879–885.
Walker CM, Sunderland A, Sharma J, Walker MF: The impact of cognitive
impairment on upper body dressing difficulties after stroke: a video
analysis of patterns of recovery. J Neurol Neurosurg Psychiatry 2004,
75(1):43–48.
Nys GM, van Zandvoort MJ, de Kort P, Jansen BP, Kappelle LJ, de Haan EH:
Domain –specific cognitive recovery after first-ever stroke: a follow up
study of 111 cases. J Int Neuropsychol Soc 2005, 11(7):795–806.
Gainotti G, Antonucci G, Marra C, Paolucci S: Relation between depression
after stroke, antidepressant therapy, and functional recovery. J Neurol
Neurosurg Psychiatry 2001, 71(2):258–261.
Turner-Stokes L, Hassan N: Depression after stroke: a review of the
evidence base to inform the development of an integrated care
pathway. Part 1: diagnosis, frequency and impact. Clin Rehabil 2002,
16(3):231–247.
Tang WK, Chan SS, Chiu HF, Ungvari GS, Wong KS, Kwok TC, Mok V, Wong
KT, Richards PS, Ahuja AT: Frequency and clinical determinants of post
stroke cognitive impairment in nondemented stroke patients. J Geriatr
Psychiatry Neurol 2006, 19(2):65–71.
Hoffman M: Higher cortical function deficits after stroke: an analysis of
1000 patients from a dedicated cognitive stroke registry. Neurorehabil
Neural Repair 2001, 15(2):113–127.
Zinn S, Dudley TK, Bosworth HB, Hoenig HM, Duncan PW, Horner RD: The
effect of poststroke cognitive impairment on rehabilitation process and
functional outcome. Arch Phys Med Rehabil 2004, 85(7):1084–1090.
Stephens S, Kenny R, Rowan E, Kalaria RN, Bradmury M, Pearce R, Wesnes K,
Ballard CG: Association between mild vascular cognitive impairment and
impaired activities of daily living in older stroke survivors without
dementia. J Am Geriatr Soc 2005, 53(1):103–107.
Hackett ML, Yapa C, Parag V, Anderson CS: Frequency of depression
after stroke; a systematic review of observational studies. Stroke 2005,
36(6):1330–1340.
Lai S, Duncan PW, Keighley J, Johnson D: Depressive symptoms and
independence in BADL and IADL. J Rehabil Res Dev 2002, 39(5):589–596.
Buijck BL, Zuidema SU, Spruit-van Eijk M, Geurts ACH, Gerritsen DL,
Koopmans RTCM: Neuropsychiatric symptoms in geriatric patients
admitted to skilled nursing facilities in nursing homes for rehabilitation
after stroke: a longitude multicenter study. Intern J Ger Psych 2012,
27(7):2012.
Hafsteindottir TB, Schuurmans MM: Verpleegkundige revalidatierichtlijn
beroerte. Maarsen. Elsevier Gezondheidszorg 2009, ISBN 9789035230293.
Folstein MF, Folstein SE, McHugh PR: “Mini-mental state” A practical
method for grading the cognitive state of patients for the clinician.
J Psych Res 1975, 12(3):189–198.
Het Farmacotherapeutisch Kompas: http://www.fk.cvz.nl/bladeren/n/node2.asp.
Wilson BA, Alderman N, Burgess PW, Emslie H, Evans JJ: Behavioural
assessment of the dysexecutive syndrome. Thames Valley Test Company
1996, http://wetenschap.infonu.nl/onderzoek/.
Snijders JT, Verhage F: Groninger Intelligentie Test (GIT). 1962.
Luteijn F, Ploeg FAE: GIT: groninger intelligentie test: GIT: handleiding.
Swets Zeitlinger 1983, http://assortiment.bsl.nl/files/6d63c8f9-b7cc-4bbeaec2-eb13fd9638d4/handboekpsychopathologieph.pdf.
Kalverboer AF, Deelman BG: Vijftienwoordentest, testdocumentatieklapper,
deel 1. Afd Klinische Psychologie, RU Groningen 1968,
Wilson B, Cockburn J, Baddeley A: Rivermead Behavioral Memory Test. 1993.

Huijben-Schoenmakers et al. BMC Geriatrics 2014, 14:68
http://www.biomedcentral.com/1471-2318/14/68

Page 6 of 6

42. Nasreddine ZS, Philips NA, Bedirian V, Charbonneau S, Whitehead V, Collin I,
Cummings JL, Chertkow H: The Montreal Cognitive Assessment, MOCA: a
brief screening tool for mild cognitive impairment. J Am Geriatr Soc 2005,
53(4):695–699.
43. Beck AT, Ward CH, Mendelson M, Erbaugh J: An inventory for measuring
depression. Arch Gen Psych 1961, 4(6):561–571.
44. Ettema JHM, Arrindell WA: SCL-90, Symptom checklist. Pearson 2004, (1986).
45. Wade DT, Collin C: The barthel ADL index: a standard measure of
physical disability? Int Disabil Stud 1988, 10(2):64–67.
doi:10.1186/1471-2318-14-68
Cite this article as: Huijben-Schoenmakers et al.: The effects of increased
therapy time on cognition and mood in frail patients with a stroke who
rehabilitate on rehabilitation units of nursing homes in the Netherlands: a
protocol of a comparative study. BMC Geriatrics 2014 14:68.

Submit your next manuscript to BioMed Central
and take full advantage of:
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at
www.biomedcentral.com/submit

