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Abstract

Objective

Professionals in dementia-care ought to be able to work within a Bio-Psycho-Social model.
The objectives were to examine whether dementia-care is delivered in a Bio-Psycho-Social
way, to explore the influencing factors and to evaluate the factorial validity of the ‘Bio-Psy-
cho-Social-Dementia-Care scale’.

Design and setting

413 healthcare-professionals completed the ‘Bio-Psycho-Social-Dementia-Care scale’. Dif-
ferences between groups (settings, professions, years of experience) were calculated with
a student’s t-test and one-way ANOVA. The facture structure of the scale was evaluated
using a confirmatory factor analysis.

Results

The factor-analysis confirmed the 5 subscale-structure (1) networking, (2) using the client’s
expertise, (3) assessment and reporting, (4) professional knowledge and skills and (5) using
the environment. (No significant differences were found between professionals in residential
care and community care for the subscales ‘networking’ and ‘using the client’s expertise’.
Professionals in residential care score higher than community care for ‘assessment and
reporting’ (p<0,05) and ‘professional knowledge and skills’ (p<0,01) but lower for ‘using the
environment’ (p<0,001). The juniors score higher for ‘professional knowledge’ compared to
seniors (p<0,01) and the seniors score better for ‘professional experience’ (p<0,01). The
Cure and Care disciplines and the Therapy disciplines had higher values in ‘assessment
and reporting’ compared to the Social Support disciplines (p<0,001 and p<0.001). The Ther-
apy disciplines scored higher in ‘using professional knowledge and skills’ compared to the
Social Support group (p 0.021) and the Cure and Care disciplines (p<0,001). The Social
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Support disciplines scored higher in ‘using the environment’ compared to the Therapy disci-
plines (p<0.001) and the Cure and care disciplines (p<0.001).

Conclusion

The Bio-Psycho-Social-Dementia-scale is a valid tool and offers opportunities not only to
rate, but also to improve Bio-Psycho-Social functioning in dementia-care: increase interdis-
ciplinary collaboration, facilitate assessment, combine the strengths of the different profes-
sions and install a heterogeneous team with regard to age and experience.

Introduction

Healthcare provision is changing from a primarily biomedical towards a more bio-psycho-
social conception of disability and health [1-4]. A bio-psycho-social model is originally
defined as a model including both the person and the illness in the reasoning process of the
healthcare professional [5]. This model focusses on social participation and daily activity per-
formance despite illness and disability [6-8] and acknowledges the person (patient or client)
as a whole with respect for his subjective experiences and socio-cultural environment [9, 10].
In addition, it is known that Bio-Psycho-Social care should is best delivered by a multi-disci-
plinary approach [11]. This development is also apparent in dementia care since the cogni-
zance that a purely biomedical model does not serve and fulfil the contemporary needs of
people with dementia (PwD) and their informal caregivers.

Dementia affects 46,8 million persons worldwide and causes great stress to medical, social
and informal care [12], impacting the Quality of Life of the PwD [13] but also that of its envi-
ronment [14, 15]. A wide variety of programs have been developed and tested, to begin with
programs mainly focusing on alleviating the cognitive impairment of the PwD by cognitive
training or stimulation [16-19], all or not combined with a physical component [20]. More
recently, programs also focus on reducing caregiver’s burden through e.g. psycho-education
programs and cognitive behavioral therapy [21-23]. Gradually, the recognition raised that
dementia not only affects cognition but also everyday functioning and autonomy in activities
of daily living meaning that everything PwD do from the morning to the evening (washing,
dressing, eating, cooking, doing groceries, hobbies, etc.) become hampered in a typical hierar-
chical way [24]. A study in community dwelling PwD showed that 70% even stopped perform-
ing certain daily activities [25]. In residential care, 51,30% of PwD didn’t have anything to do’
and this number even raised to 58,7% in one year [26]. Most of them spend their day inactive
[27]; though the most—and frequently unmet—needs for PwD seemed daytime activities [28].
Nonetheless their functional loss, PwD are striving to remain autonomous [25]. They want to
stay involved, want to participate in decisions about their treatment, care and daily needs [29,
30], want to be ‘in control and feel valued’ [31]. If programs are addressing meaningful activi-
ties, autonomy and social participation positive outcomes were observed [17, 32-34]. Conse-
quently, healthcare providers should strive to enable PwD in performing meaningful everyday
activities and participation in important life roles by implementing a goal oriented, multidisci-
plinary and client-centered approach.

However, it is known that this new developments puts high stress on professional caregivers
who already are suffering from moral distress in the health care sector [35]. Professionals
ought to be able to work with the PwD as well as with the informal caregiver, approach the
PwD ‘person-centered’ while considering ‘inclusion’, ‘shared decision making’, ‘coaching’, and
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at the same time empowering the client towards ‘self-management’, addressing meaningful
daily activities and special communication skills to get connected to the PwD [36]. This
requires a broad set of competencies, which are not always present in the single healthcare
worker [37]. Together with the overload of administration, too little time and a lack of staff,
this leaves the health care worker with a frustrating feeling of ‘willing to do the right thing but
not been able to do so’ [38-40].

In order to enhance professionals’ effectiveness in reasoning and acting according to the
bio-psycho-social model, the first step should be to analyze the current state of their daily prac-
tice. In a previous study published in PLOS One, we developed a self-rated scale for the profes-
sionals to evaluate their level of bio-psycho-social practice which showed good psychometric
properties [41]. The final version of the questionnaire comprised 5 subscales and evaluated
whether the healthcare workers were (1) working interdisciplinary and exchange information
in and outside the organization (we called this first subscale networking), (2) using the client’s
expertise, considering him as the central point around which the therapy/care-plan evolves
(subscale 2: using clients expertise), (3) able to explore the patients’ goals, to assess all aspects
of human functioning and report accordingly (subscale 3: assessment and reporting), (4) hav-
ing the necessary knowledge of guidelines, tools and skills to communicate (subscale 4: profes-
sional knowledge and skills) and finally (5) involving the context of the client (subscale 5:
using the environment).

The aim of this study was firstly to report on the bio-psycho-social degree in dementia care,
secondly to explore its influencing factors such as setting, age, experience, professional back-
ground and job responsibilities of the professional. Alongside, it was the aim of this study to
confirm the structure of the scale by means of confirmatory factor analysis and checking the
internal consistency.

Materials and methods

Study design

This study protocol is based on the STROBE statement [42], developed to strengthen the
reporting of observational studies in epidemiology. In a cross-sectional observational study
design, healthcare workers in dementia care—both residential and community care—were
questioned through an adapted Bio-Psycho-Social scale for use in dementia care (S1 File). The
scale was supplemented with demographic and work related characteristics, considered as
influencing factors for bio-psycho-social care.

Setting and participants

This cross-sectional observational study was carried out in Flanders, Belgium’s Dutch speaking
part. The Bio-Psycho-Social-Dementia-Care scale was sent out as an online survey to all orga-
nizations in dementia care, united under a Flemish umbrella organization, covering different
settings in residential and community care. They were asked to pass the survey to their co-
workers and thus providing a broad sample. In the sample, disciplines were stratified accord-
ing to their specific focus on cure and care, therapy or social support. (a) medical doctors,
nurses (with different educational levels) and other professional caregivers such as nurse assis-
tants were stratified under the ‘Cure and Care’ group, (b) occupational-, physio-, speech & lan-
guage therapists and psychologists were stratified under the “Therapy’ group and (c) the social,
cultural, pedagogical- and family-workers under the ‘Social Support’ group. Data were col-
lected from January till June 2016. We sought at least 310 participants sufficient for a Confir-
matory Factor Analysis following the ‘subject-to-variable rule’ of 1/10 in which there are at
least 10 cases for each item in the scale [43].
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The Bio-Psycho-Social Dementia Care scale

The original Bio-Psycho-Social questionnaire was developed in 3 phases: a qualitative study to
determine content and face validity of the scale [44], an Exploratory Factor Analysis and test-
retest reliability check [41].

The scale comprises 5 different subscales (networking, using clients expertise, assessment
and reporting, professional knowledge and skills, using the environment) with a total of 31
items that have been described as statements. For instance ‘I discussed the clinical decisions
with my colleagues’ as the first item of subscale 1 ‘Networking’. Each of the statements is scored
by means of a Likert-scale ranging from 1 (I totally disagree with the statement) to 5 (I totally
agree with the statement). Subscale-scores are calculated by summing the items divided by the
number of items in the subscale. The higher the score, the better the result. The scale is con-
structed in a way that all statements were related to the ‘last person that was treated, coached,
guided or cared for’ and the statements are formulated in the ‘T-form. The scale shows a good
to strong homogeneity (item-total ranged from 0.59-0.79) a strong internal consistency
(Cronbach’s o from 0.75-0.82) and a strong test-retest reliability (Intra-Class-Correlation-
Coefficient, ranging from 0.82-0.93).

For use in this study, we adapted to Bio-Psycho-Social questionnaire to be used in dementia
care by replacing the word ‘client’ by PwD. This was the only change in the scale. Additional
information was collected concerning demographic variables of the healthcare staff (gender,
age, discipline, professional background, level of experience, clinical setting), the situation
wherein the staff interacted with the PwD and the content of their work.

Confirming the factorial structure of the adapted scale and its internal
consistency

A confirmatory factor analysis was conducted to confirm the factor structure of the scale and if
necessary to reduce the number of items. Maximum likelihood was used as the extraction
method, and in order to maximize factor simplicity oblique rotation (promin) was used as a
rotation method. To check whether the data were appropriate to conduct the confirmatory fac-
tor analysis, the Kaiser-Meyer-Olkin measure of sampling adequacy was performed, defined
beforehand to be greater than 0.70 [45]. Additionally, Bartlett’s test of sphericity was per-
formed, defined beforehand to be significant at the level of p<0.01 to ensure that the correla-
tions that appeared in the dataset were appropriate for factor analysis. In order to determine
whether the sample size was adequate to yield distinct and reliable factors, we followed the sub-
ject-to-variable rule of 10 in which there are at least 10 cases for each item in the scale [43, 46].
Items not loading strong on a factor (<0.50) were considered to delete from the final scale.

The internal consistency was expressed with a Cronbach’s alpha coefficient. The homoge-
neity is considered to be good if Cronbach’s alpha ranges between 0.70 and 0.95. Cronbach’s
alpha was calculated for all the subscales. Items not contributing to the internal consistency
(lowering the Chronbach’s Alpha) were excluded from the final subscale.

Descriptives and differences between groups

A descriptive analysis was performed to report the healthcare professionals’ Bio-Psycho-Social
competences. For every item and subscale the participants’ mean scores were calculated. Since
anormal distribution of the data was observed (Shapiro-Wilk test) differences between sub-
groups were investigated through a student’s t-test (for 2 groups) or a one-way ANOVA with a
post-Hoc Bonferroni test (for 3 groups). Differences were calculated between (a) residential
community care, (b) the ‘Cure and Care’ group the Therapists group and the Social Support
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group, (¢) juniors (< 10 year experience) seniors (> 10 years of experience). Finally, we calcu-
lated correlations (Pearson’s correlation) between the Bio-Psycho-Social score of the profes-
sionals on the one hand and the amount of time spent in practice and the years of experience
of the professionals on the other hand. All statistics were performed with SPSS 24. Significance
level was set a priory at 0.05.

For this study, we analyzed only the complete cases, so we didn’t have to address any miss-
ing values.

Ethical considerations

By completing the survey all participants gave their consent to use the data for analysis.

Results
Study sample

Table 1 shows the characteristics of the participants. Four hundred thirteen healthcare profes-
sionals completed the questionnaire (57 men and 356 women), with a mean age of 40,74 years.
The sample was heterogeneous regarding professional discipline and equally divided over resi-

dential care and community care.

Table 1. Characteristics of the participants (n = 413).

Age: mean (SD, range) 40,74 (11,125 18-71)
Gender, n M/W 57/356
Years of experience in dementia care mean (sd; range) 12,70 (9,09; 0-40)
Discipline groups* (n)
1 Cure and Care Group 160
Nurse (including head nurse) 126
Nurse assistant 55
Medical doctor 6
2 Therapists group 104
Physiotherapist 20
Occupational therapist 71
Speech and language therapist 6
Psychologist 10
3 Social Support group 100
Social worker 99
Cultural worker 20
Pedagogical worker 5
Family care 6
Extra tasks next to their initial health care discipline (n)
Activity coach 18
Expert dementia care 58
Case manager 21
Setting (n, %)
Community care 221 (53,50)
Residential care 192 (46,50)
Time spent with the last PwD (minutes) (n, range) 27.9 (1-120)

* Note: n is more than 100% since double disciplines occurred within the discipline groups.

https://doi.org/10.1371/journal.pone.0191440.t001
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Factorial structure

The Kaiser-Meyer-Olkin measure of adequacy was 0.84, and Bartlett’s test of sphericity was
statistically significant (x* = 856.2, df = 465, p<0.01), meaning that the data were appropriate
to conduct an exploratory factor analysis. The factor analysis was performed with a predefined
and restricted number of 5 factors as defined in an exploratory factor analysis in another sam-
ple (41). The first factor, ‘networking” has 7 items and accounted for 13,15% of the total vari-
ance. The second factor, ‘using the expertise of the client” has 5 items and accounted for
10.38% of the total variance. The third factor, ‘assessment and reporting’, had 6 items and
accounted for 10.73% of the total variance. The fourth factor, ‘professional knowledge and
skills’, has 7 items and accounts for 10,14% of the total variance. Finally, the fifth factor, ‘using
the environment’, has 7 items and accounted for 6.30% of the total variance. With this factor
solution 50,29% of the total variance could be explained. Two items were considered to leave
out of the final scale. Item 3 ‘Non-healthcare related professionals also had an important role
in goal-setting for the PwD’ loaded weak (0.36) under the factor ‘networking’ and item 32 ‘My
management endorses me to visit and treat the PwD in his familiar home-environment’ loaded
also weak (0.36) under the factor ‘using the environment’ (See Table 2).

Internal consistency

The homogeneity of all subscales of the Bio-Psycho-Social Dementia Care questionnaire was
fair to strong with high Cronbach’s o ranging from 0.61 to 0.78. Removing the 2 items that
were considered to leave out of the scale because of a weak loading in the factor analysis did
not result in significantly higher Cronbach’s o.

Descriptive results and differences between groups

Differences between professionals in Residential Care and Community Care. With
regard to the Residential and Community Care, we observed no significant differences for sub-
scales 1 ‘networking’ (t = 0,705; p = 0,481)) and subscale 2 ‘using the expertise of the PwD’ (t =
-0,350; p = 0,727). However, on item-level 3 items differed significantly in each of these two
subscales. For the other 3 subscales, significant differences were detected. The Residential Care
professionals showed a significant higher mean score for the subscale 3 assessment and report-
ing’ (t =2,309; p<0,05) and the subscale 4 professional knowledge and skills’ (t = 3,154;
p<0.01). The Community Care professionals showed a significant higher mean score for the
subscale 5 ‘using the environment’ (t = -3,464; p<<0.001). The detailed results on item level can
be seen in Table 3.

Differences between junior and senior professionals. With regard to the junior and the
senior professionals, a significant correlation between the years of experience and the subscale
4 ‘professional knowledge and skills’ (r = 0.42, p<0.05) was observed. Subsequently, we com-
pared the junior group (less than 10 years of experience) versus the seniors and observed only
significant differences on subscale 4 ‘professional knowledge and skills’ (t = -2.36, p<0.01). As
can be seen in Table 2, the analysis on item level in subscale 4 indicated significant higher
scores for the juniors on the item T used my professional knowledge in clinical decision making’
in comparison with the seniors (f = -3.33, p<0.01). On the other hand, the seniors had signifi-
cant higher values on the item T used my own professional experience in clinical decision mak-
ing’ in comparison with the junior healthcare professional (¢ = 4.04, p<0.01). Additionally, the
seniors showed also significant higher result on the item T have the skills to involve the family
in the therapy process’ (t = 3.44, p<0.01). An additional significant difference was observed on
item level for ‘my superior is supportive when difficult decisions need to be taken’ in favor for the
juniors (4,03 versus 3,82; p<0,01).
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Table 2. Confirmatory factor analysis: rotated loading matrix* (n = 413).

Factor 1 | Factor 2 | Factor 3 | Factor 4

Factor 5

13,15% | 10.38% | 10.31% | 10.14%

6.30%

I discussed the (clinical) decisions with my colleagues 0.74 - - -

I discussed the (clinical) decision with relevant stakeholders outside my organization 0.60 - - 0.39

Non-healthcare related professionals also had an important role in goal-setting for the PwD** 0.36 - - -

Healthcare professionals help each other in complex care needs. 0.73 - - -

The inter-professional cooperation in my team is good. 0.73 - -

My superior is supportive when difficult decisions need to be taken. 0.67 - - -

I used the findings from my colleagues from other disciplines when listing the PwDs problems. 0.53 - - 0.38

The PwD was invited to the team meetings.

0.42 0.70 - -

O (00 [N |[O |[Ul [ W N | —=

I used the lived experience in activities of daily living of the PwD in (clinical) decision making. - 0.69 - -

—_
(=]

I have informed the PwD about the (clinical) choices that were made. - 0.63 - -

—
—

My management offers me tools to enable a client-centred practice. - 0.69 -

—
[3S)

The management in my unit is focused on formulating goals together with the PwD (shared goal-setting). 0.42 0.64 - -

—
w

In our organization the PwD is always the central point around which the therapy/care-plan evolves. - 0.67 - -

—_
'S

I have co-created the therapy/care goals with the PwD and/or his proxies. - 0.63 0.42 -

—
w

1 used assessment tools to monitor the PwD’s wishes. - 0.58 0.82 -

—_
(o)

I used assessment tools to monitor all levels of human functioning. - - 0.82 0.32

—_
~

I have access to assessment tools to assess what the PwD finds important. - - 0.86 -

—
e}

In my organization we use a format of reporting that covers all aspects of human functioning. 0.446 - 0.82 -

—_
o

I used my professional knowledge in my (clinical) decision making. - - - 0.82

[ 3]
(=}

I used guidelines in (clinical) decision making. - - - 0.51

[ 8]
—_

T used my own professional experience in (clinical) decision making. - - - 0.76

|38
N

I have knowledge of different tools to assess what is important to the PwD. - - 0.51 0.70

[ 3]
w

I have the skills to approach the PwD from a holistic point of view. - 0.54 0.67

)
N

I have the skills to involve the family into the therapy/care process. - 0.67

0.42

[38)
w

I have the skills to defend the PwD’s choices in a team meeting - 0.50 0.73

N8
(=)

When formulating goals for the PwD, I considered the meaning of his family. - - - -

0.71

N
~

We invited the PwD (and his family) to discuss the therapy/care plan. - - - -

0.61

[N
e}

I worked in close collaboration with the PwD’s proxies. - - . _

0.69

N
o

I have treated the PwD at home.

0.56

w
(=}

I have used information about the familiar home-environment to make (clinical) decisions. 0.34 - - -

0.65

31 | My management endorses me to visit and treat the PwD in his familiar home-environment™*. - - - -

0.36

Labels of the factors: factor 1: networking; factor 2: using the expertise of the client; factor 3: assessment and reporting, factor 4: professional knowledge and skills, factor

5: using the environment.

* Scores beneath absolute 0.30 omitted to increase the readability.

** Items loading under 0.50 (n = 2) on one of the five factors were considered to leave out of the final scale.

https://doi.org/10.1371/journal.pone.0191440.t002

Differences between cure and care group, the therapy group and the social support
group. In the sample, disciplines were stratified according to their specific focus on either
cure and care, therapy or social support. Results are shown in Table 4. No significant differ-
ences were found in subscale 1 ‘networking’ (F = 2.77, p 0.64) and subscale 2 ‘using the exper-
tise of the PwD’ (F = 1.07, p 0.34). Significant differences however were observed between the
three groups for subscale 3 ‘assessment and reporting’ (F = 12.01, p <0.001), subscale 4 ‘profes-
sional knowledge and reporting’ (F = 19.848, p <0.000) and subscale 5 ‘using the environment’
(F =32.741, p<0.001). Post-hoc Bonferroni tests indicated that (1) the Cure and Care group

and the Therapy group had significant higher values in the subscale 3 ‘assessment and
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Table 3. Comparison of the means scores of (1) the Residential Care group (RC) versus the Community Care group (CC) and (2) the juniors versus the seniors.

Mean scores (Standard Deviation)

total RC group | CC group Juniors Seniors
n=413 n=192 n=221 n=213 n =200
Subscale 1: Networking 3.74 3.76 (0.46 | 3.73(0.59) [ 3,73(0,49) | 3,76 (0,54)
(0.51)
I discussed the clinical decisions with my colleagues. 3.82 3.99 (0.75) 3.68 3,81 (0,8) 3,83 (0,9)
(0.89) (0.94)***
I discussed the clinical decision with relevant stakeholders outside my organization. 3.06 2.75 (0.66) 3.32 3,04 (1,08) | 3,08 (1,14)
(1.10) (1.07)***
Non-healthcare related professionals also had an important role in goal-setting for the PwD. 3.39 3.46 (1.02) | 3.33(0.94) | 3,34(0,96) | 3,44 (1,01)
(0.98)
Healthcare professionals help each other with patients with in complex care needs. 4.11 4.12(0.62) | 4.11(0.75) 4,11 (0,7) | 4,11 (0,69)
(0.69)
The inter-professional cooperation in my team is good. 4.04 4.07 (0.70) | 4.02(0.75) || 4,09 (0,74) | 3,99 (0,71)
(0.73)
My superior is supportive when difficult decisions need to be taken. 3.93 4.00 (0.76) | 3.86(0.80) | 4,03(0,72) | 3,82 (0,85)**
(0.72)
T used the findings from my colleagues from other disciplines when listing the PwD’s 3.69 3.90 (0.75) 3.51 3,63 (0,9) 3,75 (0,9)
problems. (0.89) (0.97)***
Subscale 2: Using the expertise of the client 3.47(0.53) 3.46 3.48 (0.53) | 3,47 (0,52) | 3,47 (0,54)
(0.0.52)
T used the lived experience in activities of daily living of the PwD in clinical decision making. 4.12 4.15(0.61) | 4.10(0.61) | 4,08 (0,63) | 4,18 (0,6)
(0.61)
I have informed my client about the clinical choices that were made. 3.46 3.56 (0.85) | 3.38(0.94)* | 3,46 (0,89) | 3,46 (0,92)
(0.90)
The client was invited to the team meetings. 2.70 2.61(1.09) | 2.78(1.11) | 2,76 (1,14) | 2,63 (1,07)
(1.10)
My management offers me tools to enable a client-centered practice. 3.72 3.70 (0.87) | 3.74(0.78) | 3,76 (0,77) | 3,69 (0,88)
(0.82)
The management in my unit is focused on formulating goals together with the PwD (shared 3.38 3.23(0.96) | 3.50 (0.89)** | 3,39 (0,95) | 3,36 (0,92)
goal-setting) (0.93)
In our organization the PwD is always the central point around which the therapy-plan 3.97 4.09 (0.80) | 3.87 (0.79)** 3,94 (0,7 4,01 (0,85)
evolves. (0.81) 7)
T have co-created the therapy goals with the PwD and/or his proxies. 2.95 2.89(0.97) | 3.00(0.93) | 2,95(0,93) | 2,95(0,97)
(0.94)
Subscale 3: Assessment and reporting 2.85 2.96 (0.72) | 2.78 (0.74)* | 3,10(0,70) | 3,13 (0,77)
(0.74)
1 used assessment tools to monitor the PwD’s wishes. 2.83 2.94 (1.06) | 2.73 (1.00)** | 2,83 (1,01) | 2,83 (1,07)
(1.03)
I used assessment tools to monitor all levels of human functioning 2.92 3.01(1.04) | 2.84(1.03) | 2,84(0,99) 3 (1,09)
(1.03)
I have access to assessment tools to assess what the client finds important. 2.94 3.04 (1.03) | 2.86(1.03) | 2,98(1,01) | 2,9(1,07)
(1.03)
In my organization we use a format of reporting that covers all aspects of human functioning. 2.81 2.86 (0.78) | 2.76 (0.89) 3,8(0,84) | 3,81(0,85)
(0.85)
Subscale 4: Professional knowledge and skills 3.85 3.93(0.46) | 3.78 (0.51)** | 3,82 (0,47) | 3,86 (0,51)*
(0.49)
I used my professional knowledge in clinical decision making. 4.17 4.24(0.61) | 4.11(0.63)* | 4,25(0,59) | 4,01 (0,55)**
(0.57)
T used guidelines in my clinical decision making. 3.54 3.64 (0.88) | 3.45(0.91)** | 3,56 (0,84) | 3,53 (0,96)
(0.90)
I used my own professional experience in clinical decision making. 4.10 4.22 (0.64) | 4.00 (0.71)** | 3,97 (0,73) 4,24
(0.68) (0,61)***
I have knowledge of different tools to assess what is important to the PwD. 3.22 3.29(0.96) | 3.16(0.94) | 3,25(0,93) | 3,19(0,97)
(0.95)
(Continued)
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Table 3. (Continued)

Mean scores (Standard Deviation)

total RC group | CC group Juniors Seniors
n=413 n=192 n=221 n=213 n =200

I have the skills to approach the PwD from a holistic point of view. 4.01 4.19 (0.62) 3.86 3,98 (0,69) | 4,05 (0,71)
(0.70) (0.72)***

I have the skills to involve the family in the therapy process. 3.93 3.94 (0.63) | 3.93(0.73) | 3,86 (0,63) | 4,01 (0,73)**
(0.68)

I have the skills to defend the PwD’s choices in a team meeting. 3.98 4.03 (0.62) | 3.94(0.67) | 3,92(0,61) | 4,04 (0,68)
(0.65)

Subscale 5: Using the environment 3.64 3.53 (0.55) 3.73 3,64 (0,55) | 3,63 (0,63)

(0.60) (0.62)***

We invited the PwD (and his family) to discuss the therapy plan. 3.89 3.93(0.80) | 3.86(0.93) 3,93(0,8) | 3,86(0,95)
(0.87)

I worked in close collaboration with the PwD’s proxies 3.67 3.66 (0.85) | 3.85 (0.83)** | 3,74 (0,85) | 3,79 (0,84)
(0.84)

I used the family’s contribution in clinical decision making. 3.73 3.60 (0.83) | 3.84 (0.86)** || 3,7(0,82) | 3,77 (0,89)
(0.86)

I have used information about the familiar home-environment to make clinical decisions. 3.80 3.76 (0.82) | 3.84(0.74) | 3,77 (0,78) | 3,84 (0,79)
(0.78)

I have met the PwD in his familiar home-environment. 3.31 3.35(1.15) | 3.27(1.29) | 3,36(1,16) | 3,25(1,3)
(1.22)

My management endorses me to visit and treat the PwD in his familiar home-environment. 3.34 2.89 (1.17) 3.72 3,37 (1,13) | 3,31(1,18)
(1.15) (0.98)***

RC: Residential Care; CC: Community Care;
Students t-test:

*significant at the 0.05 level,

** significant at the 0.01 level,

*** significant at the 0.001 level.

https://doi.org/10.1371/journal.pone.0191440.t003

reporting’ compared to the Social Support group (respectively p 0,001 and p<0.001), (2) the
Therapy group had significant higher values in subscale 4 ‘using professional knowledge and
skills’ compared to the Social Support group (p 0.021) and the Cure and Care group
(p<0,001), (3) the Social Support group had significant higher values in subscale 5 ‘using the
environment’ compared to the Therapy group (p<0.001) and the Cure and Care-group
(p<0.001).

The relation between the time spent with the PwD and the level of Bio-Psycho-Social
competence of the professional. The mean time spent on the last session with the PwD was
27.9 minutes (SD 23.44), with a range from 1 minute to 120 minutes. There is a small, but sig-
nificant correlation between the amount of time and the subscale 2 ‘using the expertise of the
PwD’ (r = 0.28, p<0.01), and the subscale 5 ‘using the environment’ (r = 0.34, p<0.01), meaning
that the more time spent during the session, the more the own capability of the PwD was used
and the more was worked together with and within the environment of the PwD.

Discussion

Healthcare professionals in dementia care are expected to work according to a Bio-Psycho-
Social perspective [38]. To date, the focus on biomedical aspects and task completion still
seems to dominate [37], presenting a gap between the rhetoric and the reality of working
within a Bio-Psycho-Social model. The professional is solicited to use a broad set of competen-
cies which are not always present in the single healthcare worker. Therefore, we aimed to
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Table 4. Comparison of the means scores for the cure and are group versus the therapy group and the social support group.

Mean scores (Standard Deviation)

C&C group T group SS group
n=160 n=104 n =100

Subscale 1: Networking 3,73 (0,46) 3,83 (0,50) 3,66 (0,62)

I discussed the clinical decisions with my colleagues. 3,91 (0,69) 4,09 (0,66) 3,32 (1,07)

I discussed the clinical decision with relevant stakeholders outside my organization. 2,86 (1,04) 2,89 (1,17) 3,57 (1,01)

Non-healthcare related professionals also had an important role in goal-setting for the PwD. 3,5(0,92) 3,28 (1,09) 3,21 (0,97)

Healthcare professionals help each other with patients with in complex care needs. 4,11 (0,67) 4,13 (0,64) 4,13 (0,79)

The inter-professional cooperation in my team is good. 4,11 (0,65) 4,12 (0,76) 3,98 (0,78)

My superior is supportive when difficult decisions need to be taken. 4,01 (0,66) 3,9 (0,91) 3,92 (0,85)

I used the findings from my colleagues from other disciplines when listing the PwD’s problems. 3,69 (0,75) 3,92 (0,9) 3,32 (1,05)Px+cxx*
Subscale 2: Using the expertise of the client 3,43 (0,52) 3,49 (0,55) 3,52 (0,53)

I used the lived experience in activities of daily living of the PwD in clinical decision making. 4,1 (0,55) 4,25 (0,57) 4,07 (0,57)

I have informed my client about the clinical choices that were made. 3,44 (0,87) 3,64 (0,9) 3,31 (0,93)

The client was invited to the team meetings. 2,53 (1,05) 2,61 (1,1) 3(1,13) b*

My management offers me tools to enable a client-centered practice. 3,72 (0,79) 3,69 (0,87) 3,8 (0,78)

The management in my unit is focused on formulating goals together with the PwD (shared goal-setting) 3,34 (0,86) 3,21 (1) 3,63 (0,92) “**

In our organization the PwD is always the central point around which the therapy-plan evolves. 3,97 (0,76) 4,05 (0,87) 3,82 (0,8)

T have co-created the therapy goals with the PwD and/or his proxies. 2,91 (0,92) 2,97 (1,04) 3,06 (0,85)
Subscale 3: Assessment and reporting 3,26 (0,66) 3,19 (0,78)*** 2,82 (0,73)b* o

1 used assessment tools to monitor the PwD’s wishes. 3,01 (0,96) 2,83 (1,16) 2,57 (0,91)b**

I used assessment tools to monitor all levels of human functioning 3,08 (0,94) 3,1(1,13) 2,56 (0,97)0x*#cxxx

T have access to assessment tools to assess what the client finds important. 3,03 (1) 3,11 (1,06) 2,62 (0,99)P**:cx+

In my organization we use a format of reporting that covers all aspects of human functioning. 3,94 (0,72) 3,77 (0,85) 3,55 (1,03)P**
Subscale 4: Professional knowledge and skills 3,88 (0,45) 4,03 (0,43)*** 3,63 (0,51)***

I used my professional knowledge in clinical decision making. 4,16 (0,54) 4,35 (0,52)* 4,04 (0,51) “***

I used guidelines in my clinical decision making. 3,61 (0,86) 3,66 (0,92) 3,26 (0,87)Px*cx*

I used my own professional experience in clinical decision making. 4,12 (0,57) 4,25 (0,71) 3,91 (0,75) “***

I have knowledge of different tools to assess what is important to the PwD. 3,37 (0,91) 3,32 (0,9) 2,95 (1,00)P**:<*

T have the skills to approach the PwD from a holistic point of view. 4,02 (0,63)**** 4,34 (0,6) 3,64 (0,72) Prewcrrx

I have the skills to involve the family in the therapy process. 3,91 (0,59) 4,07 (0,66) 3,81 (0,8) **

I have the skills to defend the PwD’s choices in a team meeting. 3,94 (0,63) 4,19 (0,48)** 3,8 (0,73) “***
Subscale 5: Using the environment 3,47 (0,57) 3,53 (0,59) 4,01 (0,46)"** ok
We invited the PwD (and his family) to discuss the therapy plan. 3,75 (0,93) 3,92 (0,88) 4,04 (0,79) ®*

I worked in close collaboration with the PwD’s proxies 3,58 (0,84) 3,80 (0,87) 4,05 (0,74) “**

I used the family’s contribution in clinical decision making. 3,53 (0,88) 3,62 (0,84) 4,12 (0,69)0%*#cxx

I have used information about the familiar home-environment to make clinical decisions. 3,66 (0,85) 3,91 (0,69) 3,9 (0,66)
I have met the PwD in his familiar home-environment. 3,14 (1,22) 3,01 (1,38) 3,96 (0,76)Px**cxxx
My management endorses me to visit and treat the PwD in his familiar home-environment. 3,16 (1,04) 2,92 (1,24) 4,04 (0,85) brrwcxax

C&C: Cure and Care group; T: Therapy group; SS: Social Support Group;

Post Hoc Bonferonni: a: differences between C&C and T group; b: differences between C&C group and the SS group; c: differences between the T group and the SS

group.
*significant at the 0.05 level,
** significant at the 0.01 level,

*kok

significant at the 0.001 level.

https://doi.org/10.1371/journal.pone.0191440.t1004
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evaluate the Bio-Psycho-Social approach in dementia care and set out to adapt the original
Bio-Psycho-Social questionnaire towards dementia care. The Confirmatory Factor Analysis
confirmed on the one hand the theory of Bio-Psycho-Social practice in which (a) putting the
client central, (b) working in close collaboration with the context of the individual and (c) a
good communication between all disciplines is advocated [9] and on the other hand the results
of a preceding qualitative study on which the item derivation of the questionnaire was based
[44]. At the same time the factor structure of the original Bio-Psycho-Social Scale has been
confirmed. However, within the Factor Analysis, 2 items didn’t load strong. We considered
whether these items should be removed from the final scale, but we decided not do so because
of following reasons: (a) the strong internal consistency, (b) the rationale that these items were
considered as important by an expert panel. Additionally, we could have performed a Confir-
matory Factor Analysis for the different groups within the sample, but we considered the
groups too small to draw valid conclusions. In addition, other remarks need to be made con-
cerning the sample. The digital survey has been sent out to an unknown sample of healthcare
workers through the umbrella organizations. Consequence of this technique of data gathering
is that we do not known if the sample is representative for the entire population. However, the
results showed that the sample included a variety of professionals from various settings and
different ages which offered opportunities for further exploration. By running the scale in a
sample with different settings and professionals with a different background and experience,
we discovered that the Bio-Psycho-Social-Dementia-Care scale was able to detect differences
between healthcare professionals in their BPS-practice, which adds to the clinical usefulness
for this scale and creates opportunities for organizations to launch improvement projects,
which are of paramount importance in quality improvement and assurance in healthcare
delivery [47]. However, at this point, it is not known whether the instrument will be able to
detect changes over time, which is absolutely necessary since the goal of this instrument is to
improve healthcare delivery. Consequently, further research on the responsiveness is desirable.
However, we considered the questionnaire psychometrically sound, delivering valid and reli-
able results worth to discuss.

Globally healthcare professionals in dementia care are doing fine. Of course, one can argue
that a weakness of the study is that the professionals are asked to evaluate themselves. It is
indeed generally accepted that respondents tend to report socially desirable answers and that
external report (e.g. PwD and their informal caregivers) might be more objective. However,
besides the fact that we doubt that patients and proxies are more objective, it is also known
that considering one’s own professional functioning might lead to better awareness of what
can be considered as good care. Moreover, by reflecting on an actual situation in which they
were engaged with the PwD, the participants felt personal addressed which might have led to
reliable answers. Nevertheless, completing this questionnaire with a client and proxy-report
version might be a good idea.

Despite the risk for socially desirable answers, the lowest performance is seen in the sub-
scale ‘assessment and reporting’ by either professionals in Residential Care as in Community
Care. The results show that both groups don’t have sufficient access to assessment instruments
and don’t use them accordingly. Assessment however is described as a prerequisite for accurate
goal-setting [48-52]. Given the tendency in contemporary healthcare to evolve from a prob-
lem-oriented towards a goal-oriented care [48], it is still a huge step to be taken to assess and
evaluate goals and wishes of the PwD [38]. A solid and feasible system for evaluating and
reporting, preferably on a digital platform that cut across the different settings, may be needed
to improve the quality of care and the efficiency of Bio-Psycho-Social practice [49]. Results
indicate that Residential Care professionals use more assessment instruments compared to
Community Care. Probably the Residential Care is more focused on the diagnostic phase of
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the clinical reasoning process because it is mandatory while Community Care tends to be
more focused on the actual care phase [50]. But either Residential or Community Care, assess-
ment and reporting are considered of utmost importance in Bio-Psycho-Social practice for dif-
ferent reasons. An accurate assessment [and accordingly reporting] is necessary to identify all
relevant factors to identify goals and it helps in liaising with all other team-members, with
other teams and with other organizations [51]. Certainly when boundaries between disciplines
tend to fade away, the insidious risks may exist that information will not be gathered, or will
be double gathered or will get lost.

Secondly, the subscale ‘using the environment’ showed room for improvement. In this
study, the Community Care professionals seemed here to be more competent. This seems not
surprising since they primarily work with and even in the environment of the PwD contrary to
professionals in Residential Care. However, the latter do work constantly ‘in” the environment
of the PwD, but maybe they consider the nursing home more as ‘their working environment’
than as ‘home environment’ of the PwD’s [37]. Anyway, a deliberate involvement of the entou-
rage has a positive effect on the effectiveness of a therapy program in Community Care [53].

Thirdly, the subscale ‘networking’, showed decent scores in Residential and in Community
Care, indicating that this aspect of Bio-Psycho-Social practice is fair to good. Networking
referring to interdisciplinary working in and outside the organization [54], encompasses a
continuous consultation between healthcare professionals, featured by a strong collaboration
in and outside the organization during the entire trajectory of the PwD. Although the decent
scores, room for improvement might be present, certainly when looking at the wide range in
the scores (from 1 to 5). Interdisciplinary communication, exchange of information and writ-
ten reports seem pivotal for good care.

The subscale ‘using the expertise of the PwD’ refers to the extent of the client-centered atti-
tude of the healthcare professional and clearly indicated opportunities for action. Several stud-
ies showed that healthcare professionals doubt the capacities of PwD to make decisions since
they assume that cognitive decline automatically results in hampered decision making [55, 56]
However, PwD do want to take their own decisions and are capable to do so, even in more
severe dementia [30, 57, 58]. It is however important do know which type of decisions the per-
son wants to be involved in: everyday care, medical treatment or long term placement [30].

Doyle [37] described the biomedical model as ‘a default care model” and the Bio-Psycho-
Social model as more positive, looking into strengths, capacities rather than deficits. Hearing
the voice of the PwD and being more engaged in communication and mutual exchange of
information, helps to ‘humanize’ the PwD and supports him to achieve his goals. As Bright
argued: ‘Being with’ clients might be more important than doing to’ them. Consequently; shift-
ing from ‘what can I do for this person’ to ‘who is this person and what does he need’ is strongly
advised [59]. Such an attitude may be necessary to promote a person-centered approach [59].
Unfortunate, in dementia care, health care professionals are not grasping all opportunities to
sustain personhood for people with dementia [60]. Person centered care however has shown
significant beneficial effects on decreasing behavioral symptoms and psychotropic medication
use in dementia residents in long-term care [61].

At last, the subscale ‘professional knowledge and skills’ showed the highest score of all sub-
scales, though with a significant difference between the seniors and the juniors. This is worth
considering since it is known that novices do have more knowledge than experienced profes-
sionals, but the latest have more skills (e.g. communication, emotional approaches, etc.) than
novices [38]. However, both aspects (knowledge and skills to work accordingly), are consid-
ered as essential. An interesting finding in this study was (data not shown in the Results) that
the knowledge from the junior meets the skills of the senior when the professional has 12 years
of experience in working with PwD. At this point in the career, the healthcare professional
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seemed to use at his best both his expert knowledge and his experienced skills. He combines
the best of both features into the optimal Bio-Psycho-Social practice. This finding highlights
the strengths of both groups of professionals, the juniors can be impelled to train the seniors in
gaining knowledge, and the seniors can be prompted to train the juniors in acquiring skills.
However, our study also showed that novices felt more ‘supported’ by the management than
seniors. This finding stresses the need to compose heterogeneous teams with regards to age
and expertise but also the need of life-long learning when working with PwD. A reciprocal
program of hands-on training, education and inter-professional collaboration might offer
opportunities [38]. Ideally, existing basic curricula should be expanded with aspects of ‘demen-
tia positivity’ [62]. The Bio-Psycho-Social Dementia Care questionnaire can be used in curric-
ula to evaluate students, but also to organize ‘tailored” education for healthcare teams.

As last remark, one can doubt if healthcare professionals should be so highly skilled to cope
with the Bio-Psycho-Social demands. Certainly when already 14% of them find their work ‘not
workable’, with as major risk factors workload and in particular emotional load (Flemish
report on work, 2013). In residential care particularly, the amount of moral distress is
extremely high, namely 35% of the professionals reported to be stressed. The Behavior, Psy-
chological Symptoms of Dementia—with agitation as most destroying behavior—are nega-
tively impacting job satisfaction [63]. However, increased knowledge of management of
dementia could help professional caregivers to reduce their work-related stress and to improve
Quality of Life of PwD [64]. Thus, continuous education of the professionals looks beneficial
and not imposing and—moreover—can be seen as a human right of each PwD.

Conclusion

The current status of the Bio-Psycho-Social practice in dementia care is globally good, though
there is room for improvement and the findings of this study offer opportunities to do so. It is
recommended to work interdisciplinary in and outside the organization while working in
close but deliberate collaboration with the PwD and his or her environment. As messages for
the management, we may advise that it is pivotal to combine the strengths of the different
occupational groups within the team, since they have complementary competencies. More-
over, since we showed that knowledge and skills in dementia care are at its best after 12 years
of experience, it is advisable to install a heterogeneous team with regard to age and experience.
Finally, investing in easy to use assessment and reporting systems might be beneficial to
improve dementia care.

Supporting information

S1 Dataset. Underlying dataset for the Bio-Psycho-Social-Dementia-Care scale.
(XLSX)

S1 File. The Bio-Psycho-Social-Dementia-Care scale.
(DOCX)

Acknowledgments

The authors wish to thank all members of the advisory board, the respondents who adminis-
tered the survey. Also, we are very grateful for the support and the delivery of the respondents
by our health care and welfare umbrella organisation Zorgnet-Icuro Vlaanderen, the ‘Flemish
Association of Cities and Municipalities’, ‘Vereniging Vlaamse Steden en Gemeenten’ (VVSG)
and the Expert Cell Dementia Flanders.

PLOS ONE | https://doi.org/10.1371/journal.pone.0191440 February 1, 2018 13/17


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0191440.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0191440.s002
https://doi.org/10.1371/journal.pone.0191440

@° PLOS | ONE

Bio-Psycho-Social working in dementia care

Author Contributions

Conceptualization: Patricia De Vriendt, Elise Cornelis, Valerie Desmet, Ruben Vanbosse-

ghem, Dominique Van de Velde.

Data curation: Patricia De Vriendt.

Formal analysis: Patricia De Vriendt, Dominique Van de Velde.

Funding acquisition: Patricia De Vriendt.

Resources: Valerie Desmet, Ruben Vanbosseghem.

Supervision: Dominique Van de Velde.

Writing - original draft: Patricia De Vriendst, Elise Cornelis, Dominique Van de Velde.

References

1.

10.

1.

12

13.

14.

15.

16.

Imrie R. Demystifying disability: a review of the International Classification of Functioning, Disability and
Health. Sociol Health llin. 2004; 26(3):287-305. https://doi.org/10.1111/j.1467-9566.2004.00391.x
PMID: 15043600

Williams SJ. Sociological imperialism and the profession of medicine revisited: where are we now?
Sociol Health llin. 2001; 23(2):135-58.

Wade D, Halligan P. Do biomedical models of illness make for good healthcare systems? Brit Med J.
2004; 329(7479):1398-401. https://doi.org/10.1136/bmj.329.7479.1398 PMID: 15591570

Wade D, Halligan P. New wine in old bottles: the WHO ICF as an explanatory model of human behav-
iour. Clinical Rehabilitation. 2003; 17(4):349-54. https://doi.org/10.1191/0269215503cr619ed PMID:
12785241

Engel GL. The need for a new medical model: a challenge for biomedicine. Science. 1977; 196
(4286):129-36. PMID: 847460

WHO. International Classification of Functioning, Disability and Health. Geneva: World Health Organi-
sation; 2001.

Wade D. Complexity, case-mix and rehabilitation: the importance of a holistic model of illness. Clin
Rehabil. 2011; 25(5):387-95. https://doi.org/10.1177/0269215511400282 PMID: 21543557

Timmermans S, Haas S. Towards a sociology of disease. SociolHealth Ilin. 2008; 30(5):659-76.

Borrell-Carrio F, Suchman AL, Epstein RM. The biopsychosocial model 25 years later: principles, prac-
tice, and scientific inquiry. Ann Fam Med. 2004; 2(6):576-82. https://doi.org/10.1370/afm.245 PMID:
15576544

Sanders T, Foster NE, Bishop A, Ong BN. Biopsychosocial care and the physiotherapy encounter:
physiotherapists’ accounts of back pain consultations. BMC Musculoskelet Disord. 2013; 14:65. https:/
doi.org/10.1186/1471-2474-14-65 PMID: 23421415

Kamper SJ, Apeldoorn AT, Chiarotto A, Smeets RJ, Ostelo RW, Guzman J, et al. Multidisciplinary biop-
sychosocial rehabilitation for chronic low back pain: Cochrane systematic review and meta-analysis.
BMJ. 2015; 350:h444. https://doi.org/10.1136/bmj.h444 PMID: 25694111

Fiest KM, Roberts JI, Maxwell CJ, Hogan DB, Smith EE, Frolkis A, et al. The Prevalence and Incidence
of Dementia Due to Alzheimer’s Disease: a Systematic Review and Meta-Analysis. Can J Neurol Sci.
2016; 43 Suppl 1:551-82.

Stewart-Archer LA, Afghani A, Toye CM, Gomez FA. Subjective quality of life of those 65 years and
older experiencing dementia. Dementia (London). 2016; 15(6):1716-36.

Banerjee S, Samsi K, Petrie CD, Alvir J, Treglia M, Schwam EM, et al. What do we know about quality
of life in dementia? A review of the emerging evidence on the predictive and explanatory value of dis-
ease specific measures of health related quality of life in people with dementia. Int J Geriatr Psychiatry.
2009; 24(1):15-24. https://doi.org/10.1002/gps.2090 PMID: 18727132

Beerens HC, Zwakhalen SM, Verbeek H, Ruwaard D, Hamers JP. Factors associated with quality of life
of people with dementia in long-term care facilities: a systematic review. Int J Nurs Stud. 2013; 50
(9):1259-70. https://doi.org/10.1016/}.ijnurstu.2013.02.005 PMID: 23465959

Bahar-Fuchs A, Clare L, Woods B. Cogpnitive training and cognitive rehabilitation for persons with mild
to moderate dementia of the Alzheimer’s or vascular type: a review. Alzheimers Res Ther. 2013; 5
(4):35. https://doi.org/10.1186/alzrt189 PMID: 23924584

PLOS ONE | https://doi.org/10.1371/journal.pone.0191440 February 1, 2018 14/17


https://doi.org/10.1111/j.1467-9566.2004.00391.x
http://www.ncbi.nlm.nih.gov/pubmed/15043600
https://doi.org/10.1136/bmj.329.7479.1398
http://www.ncbi.nlm.nih.gov/pubmed/15591570
https://doi.org/10.1191/0269215503cr619ed
http://www.ncbi.nlm.nih.gov/pubmed/12785241
http://www.ncbi.nlm.nih.gov/pubmed/847460
https://doi.org/10.1177/0269215511400282
http://www.ncbi.nlm.nih.gov/pubmed/21543557
https://doi.org/10.1370/afm.245
http://www.ncbi.nlm.nih.gov/pubmed/15576544
https://doi.org/10.1186/1471-2474-14-65
https://doi.org/10.1186/1471-2474-14-65
http://www.ncbi.nlm.nih.gov/pubmed/23421415
https://doi.org/10.1136/bmj.h444
http://www.ncbi.nlm.nih.gov/pubmed/25694111
https://doi.org/10.1002/gps.2090
http://www.ncbi.nlm.nih.gov/pubmed/18727132
https://doi.org/10.1016/j.ijnurstu.2013.02.005
http://www.ncbi.nlm.nih.gov/pubmed/23465959
https://doi.org/10.1186/alzrt189
http://www.ncbi.nlm.nih.gov/pubmed/23924584
https://doi.org/10.1371/journal.pone.0191440

@° PLOS | ONE

Bio-Psycho-Social working in dementia care

17.

18.

19.

20.

21,

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Olazaran J, Reisberg B, Clare L, Cruz |, Pena-Casanova J, Del Ser T, et al. Nonpharmacological thera-
pies in Alzheimer’s disease: a systematic review of efficacy. Dement Geriatr Cogn Disord. 2010; 30
(2):161-78. https://doi.org/10.1159/000316119 PMID: 20838046

Wong C, Leland NE. Non-Pharmacological Approaches to Reducing Negative Behavioral Symptoms: A
Scoping Review. Occup Ther J Res. 2016; 36(1):34—41.

Oyebode JR, Parveen S. Psychosocial interventions for people with dementia: An overview and com-
mentary on recent developments. Dementia (London). 2016 Jul 4 Epub Ahaed of print.

Lee HS, Park SW, Park YJ. Effects of Physical Activity Programs on the Improvement of Dementia
Symptom: A Meta-Analysis. Biomed Res Int. 2016; 2016:2920146. https://doi.org/10.1155/2016/
2920146 PMID: 27819000

Logsdon RG, Gibbons LE, McCurry SM, Teri L. Assessing quality of life in older adults with cognitive
impairment. Psychosom Med. 2002; 64(3):510-9. PMID: 12021425

Gallagher-Thompson D, Coon DW. Evidence-based psychological treatments for distress in family
caregivers of older adults. Psychol Aging. 2007; 22(1):37-51. https://doi.org/10.1037/0882-7974.22.1.
37 PMID: 17385981

Pinquart M, Sorensen S. Helping caregivers of persons with dementia: which interventions work and
how large are their effects? Int Psychogeriatr. 2006; 18(4):577-95. https://doi.org/10.1017/
S1041610206003462 PMID: 16686964

De Vriendt P, Mets T, Petrovic M, Gorus E. Discriminative power of the advanced activities of daily living
(a-ADL) tool in the diagnosis of mild cognitive impairment in an older population. Int Psychogeriatr.
2015; 27(9):1419-27. https://doi.org/10.1017/S1041610215000563 PMID: 25901578

Kane M., Cook L. Dementia 2013: The hidden voice of loneliness. London: Alzheimer’s Society United
Kingdom; 2013 p 4-5 https://www.alzheimers.org.uk/download/downloads/id/1677/dementia_2013_
the_hidden_voice_of_loneliness.pdf

Palm R, Kohler K, Schwab CG, Bartholomeyczik S, Holle B. Longitudinal evaluation of dementia care in
German nursing homes: the "DemenzMonitor" study protocol. BMC Geriatr. 2013; 13:123. https://doi.
org/10.1186/1471-2318-13-123 PMID: 24237990

den Ouden M, Bleijlevens MH, Meijers JM, Zwakhalen SM, Braun SM, Tan FE, et al. Daily (In)Activities
of Nursing Home Residents in Their Wards: An Observation Study. J Am Med Dir Assoc. 2015; 16
(11):963-8. https://doi.org/10.1016/j.jamda.2015.05.016 PMID: 26155723

Miranda-Castillo C, Woods B, Galboda K, Oomman S, Olojugba C, Orrell M. Unmet needs, quality of
life and support networks of people with dementia living at home. Health Qual Life Outcomes. 2010;
8:132. https://doi.org/10.1186/1477-7525-8-132 PMID: 21073721

Hirschman KB, Joyce CM, James BD, Xie SX, Karlawish JH. Do Alzheimer’s disease patients want to
participate in a treatment decision, and would their caregivers let them? Gerontologist. 2005; 45
(3):381-8. PMID: 15933278

Miller LM, Whitlatch CJ, Lyons KS. Shared decision-making in dementia: A review of patient and family
carer involvement. Dementia (London). 2016; 15(5):1141-57.

Steeman E, Godderis J, Grypdonck M, De Bal N, Dierckx de Casterle B. Living with dementia from the
perspective of older people: is it a positive story? Aging Ment Health. 2007; 11(2):119-30. https://doi.
org/10.1080/13607860600963364 PMID: 17453545

Graff MJ, Adang EM, Vernooij-Dassen MJ, Dekker J, Jonsson L, Thijssen M, et al. Community occupa-
tional therapy for older patients with dementia and their care givers: cost effectiveness study. BMJ.
2008; 336(7636):134-8. https://doi.org/10.1136/bmj}.39408.481898.BE PMID: 18171718

Regier NG, Hodgson NA, Gitlin LN. Characteristics of Activities for Persons With Dementia at the Mild,
Moderate, and Severe Stages. Gerontologist. 2017; 57(5):987-997. https://doi.org/10.1093/geront/
gnw133 PMID: 27986794

Mansbach WE, Mace RA, Clark KM, Firth IM. Meaningful Activity for Long-Term Care Residents With
Dementia: A Comparison of Activities and Raters. Gerontologist. 2017; 57(3):461-468. https://doi.org/
10.1093/geront/gnv694 PMID: 26884063

Elovainio M, Heponiemi T, Kuusio H, Jokela M, Aalto AM, Pekkarinen L, et al. Job demands and job
strain as risk factors for employee wellbeing in elderly care: an instrumental-variables analysis. Eur J
Public Health. 2015; 25(1):103-8. https://doi.org/10.1093/eurpub/cku115 PMID: 25108118

Machiels M, Metzelthin SF, Hamers JP, Zwakhalen SM. Interventions to improve communication
between people with dementia and nursing staff during daily nursing care: A systematic review. Int J
Nurs Stud. 2017; 66:37-46. https://doi.org/10.1016/j.ijnurstu.2016.11.017 PMID: 27951433

Doyle PJ, Rubinstein RL. Person-centered dementia care and the cultural matrix of othering. Gerontolo-
gist. 2014; 54(6):952-63. https://doi.org/10.1093/geront/gnt081 PMID: 23921807

PLOS ONE | https://doi.org/10.1371/journal.pone.0191440 February 1, 2018 15/17


https://doi.org/10.1159/000316119
http://www.ncbi.nlm.nih.gov/pubmed/20838046
https://doi.org/10.1155/2016/2920146
https://doi.org/10.1155/2016/2920146
http://www.ncbi.nlm.nih.gov/pubmed/27819000
http://www.ncbi.nlm.nih.gov/pubmed/12021425
https://doi.org/10.1037/0882-7974.22.1.37
https://doi.org/10.1037/0882-7974.22.1.37
http://www.ncbi.nlm.nih.gov/pubmed/17385981
https://doi.org/10.1017/S1041610206003462
https://doi.org/10.1017/S1041610206003462
http://www.ncbi.nlm.nih.gov/pubmed/16686964
https://doi.org/10.1017/S1041610215000563
http://www.ncbi.nlm.nih.gov/pubmed/25901578
https://www.alzheimers.org.uk/download/downloads/id/1677/dementia_2013_the_hidden_voice_of_loneliness.pdf
https://www.alzheimers.org.uk/download/downloads/id/1677/dementia_2013_the_hidden_voice_of_loneliness.pdf
https://doi.org/10.1186/1471-2318-13-123
https://doi.org/10.1186/1471-2318-13-123
http://www.ncbi.nlm.nih.gov/pubmed/24237990
https://doi.org/10.1016/j.jamda.2015.05.016
http://www.ncbi.nlm.nih.gov/pubmed/26155723
https://doi.org/10.1186/1477-7525-8-132
http://www.ncbi.nlm.nih.gov/pubmed/21073721
http://www.ncbi.nlm.nih.gov/pubmed/15933278
https://doi.org/10.1080/13607860600963364
https://doi.org/10.1080/13607860600963364
http://www.ncbi.nlm.nih.gov/pubmed/17453545
https://doi.org/10.1136/bmj.39408.481898.BE
http://www.ncbi.nlm.nih.gov/pubmed/18171718
https://doi.org/10.1093/geront/gnw133
https://doi.org/10.1093/geront/gnw133
http://www.ncbi.nlm.nih.gov/pubmed/27986794
https://doi.org/10.1093/geront/gnv694
https://doi.org/10.1093/geront/gnv694
http://www.ncbi.nlm.nih.gov/pubmed/26884063
https://doi.org/10.1093/eurpub/cku115
http://www.ncbi.nlm.nih.gov/pubmed/25108118
https://doi.org/10.1016/j.ijnurstu.2016.11.017
http://www.ncbi.nlm.nih.gov/pubmed/27951433
https://doi.org/10.1093/geront/gnt081
http://www.ncbi.nlm.nih.gov/pubmed/23921807
https://doi.org/10.1371/journal.pone.0191440

@° PLOS | ONE

Bio-Psycho-Social working in dementia care

38.

39.

40.

41.

42,

43.

44.

45.
46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

Revolta C, Orrell M, Spector A. The biopsychosocial (BPS) model of dementia as a tool for clinical prac-
tice. A pilot study. Int Psychogeriatr. 2016; 28(7):1079-89. https://doi.org/10.1017/
S1041610215002379 PMID: 26796655

Spector A, Hebditch M, Stoner CR, Gibbor L. A biopsychosocial vignette for case conceptualization in
dementia (VIG-Dem): development and pilot study. Int Psychogeriatr. 2016; 28(9):1471-80. https://doi.
org/10.1017/S1041610216000338 PMID: 27053356

Spector A, Orrell M. Using a biopsychosocial model of dementia as a tool to guide clinical practice. Int
Psychogeriatr. 2010; 22(6):957-65. https://doi.org/10.1017/S1041610210000840 PMID: 20561384

Van de Velde D, Eijkelkamp A, Peersman W, De Vriendt P. How Competent Are Healthcare Profession-
als in Working According to a Bio-Psycho-Social Model in Healthcare? The Current Status and Valida-
tion of a Scale. PLoS One. 2016; 11(10):e0164018. https://doi.org/10.1371/journal.pone.0164018
PMID: 27755561

von Elm E, Altman DG, Egger M, Pocock SJ, Gotzsche PC, Vandenbroucke JP. The Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE) statement: guidelines for reporting
observational studies. Lancet. 2007; 370(9596):1453—7. hitps://doi.org/10.1016/S0140-6736(07)
61602-X PMID: 18064739

Henson RK, Roberts JK. Use of exploratory factor analysis in published research: common errors and
some comments on improved practice. Educational and Psychological measurement. 2006; 66(3):401—
6.

Eijkelkamp A, De Vriendt P, Westhovens M, Vanderborcht L, Spooren A, Van de Velde D. Healthcare
professionals using the biopsychosocial model: going in the right direction, but not easy to stay on the
track. Ghent, Artevelde University college; 2017 p 25—46.

Tabachnick C. Using Multivariate Statistics. Boston: Pearson Education Inc; 2007 2007.

MacCallum R, Widaman K, Zhang S, Hong S. Sample size in factor analysis. Psychological Methods.
1999; 4(1):84-99.

Greenfield D, Braithwaite J. Health sector accreditation research: a systematic review. Int J Qual Health
Care. 2008; 20(3):172-83. https://doi.org/10.1093/intghc/mzn005 PMID: 18339666

De Maeseneer J, Boeckxstaens P. James Mackenzie Lecture 2011: multimorbidity, goal-oriented care,
and equity. Br J Gen Pract. 2012; 62(600):e522—e4. https://doi.org/10.3399/bjgp12X652553 PMID:
22782000

Olde-Rikkert MG, Long JF, Philp I. Development and evidence base of a new efficient assessment
instrument for international use by nurses in community settings with older people. Int J Nurs Stud.
2013; 50(9):1180-3. https://doi.org/10.1016/j.ijnurstu.2012.08.007 PMID: 22980483

Timmons S, O’Shea E, O’Neill D, Gallagher P, de Siun A, McArdle D, et al. Acute hospital dementia
care: results from a national audit. BMC Geriatr. 2016; 16:113. https://doi.org/10.1186/s12877-016-
0293-3 PMID: 27245979

Wade D. Rehabilitation—a new approach. Part four: a new paradigm, and its implications. Clin Rehabil.
2016; 30(2):109—18. https://doi.org/10.1177/0269215515601177 PMID: 26715679

Reamy AM, Kim K, Zarit SH, Whitlatch CJ. Values and preferences of individuals with dementia: per-
ceptions of family caregivers over time. Gerontologist. 2013; 53(2):293-302. https://doi.org/10.1093/
geront/gns078 PMID: 22899426

Graff MJ, Vernooij-Dassen MJ, Thijssen M, Dekker J, Hoefnagels WH, Olderikkert MG. Effects of com-
munity occupational therapy on quality of life, mood, and health status in dementia patients and their
caregivers: a randomized controlled trial. J Gerontol A Biol Sci Med Sci. 2007; 62(9):1002—-9. PMID:
17895439

Banerjee S, Farina N, Daley S, Grosvenor W, Hughes L, Hebditch M, et al. How do we enhance under-
graduate healthcare education in dementia? A review of the role of innovative approaches and develop-
ment of the Time for Dementia Programme. Int J Geriatr Psychiatry. 2017; 32(1):68-75. https://doi.org/
10.1002/gps.4602 PMID: 27723124

Groen-van de Ven L, Smits C, Span M, Jukema J, Coppoolse K, de Lange J, et al. The challenges of
shared decision making in dementia care networks. Int Psychogeriatr. 2016:1-15.

Low LF, White F, Jeon YH, Gresham M, Brodaty H. Desired characteristics and outcomes of community
care services for persons with dementia: what is important according to clients, service providers and
policy? Australas J Ageing. 2013; 32(2):91-6. https://doi.org/10.1111/j.1741-6612.2012.00625.x PMID:
23773247

Mitoku K, Shimanouchi S. The decision-making and communication capacities of older adults with
dementia: a population-based study. Open Nurs J. 2014; 8:17—24. https://doi.org/10.2174/
1874434620140512001 PMID: 25002912

PLOS ONE | https://doi.org/10.1371/journal.pone.0191440 February 1, 2018 16/17


https://doi.org/10.1017/S1041610215002379
https://doi.org/10.1017/S1041610215002379
http://www.ncbi.nlm.nih.gov/pubmed/26796655
https://doi.org/10.1017/S1041610216000338
https://doi.org/10.1017/S1041610216000338
http://www.ncbi.nlm.nih.gov/pubmed/27053356
https://doi.org/10.1017/S1041610210000840
http://www.ncbi.nlm.nih.gov/pubmed/20561384
https://doi.org/10.1371/journal.pone.0164018
http://www.ncbi.nlm.nih.gov/pubmed/27755561
https://doi.org/10.1016/S0140-6736(07)61602-X
https://doi.org/10.1016/S0140-6736(07)61602-X
http://www.ncbi.nlm.nih.gov/pubmed/18064739
https://doi.org/10.1093/intqhc/mzn005
http://www.ncbi.nlm.nih.gov/pubmed/18339666
https://doi.org/10.3399/bjgp12X652553
http://www.ncbi.nlm.nih.gov/pubmed/22782000
https://doi.org/10.1016/j.ijnurstu.2012.08.007
http://www.ncbi.nlm.nih.gov/pubmed/22980483
https://doi.org/10.1186/s12877-016-0293-3
https://doi.org/10.1186/s12877-016-0293-3
http://www.ncbi.nlm.nih.gov/pubmed/27245979
https://doi.org/10.1177/0269215515601177
http://www.ncbi.nlm.nih.gov/pubmed/26715679
https://doi.org/10.1093/geront/gns078
https://doi.org/10.1093/geront/gns078
http://www.ncbi.nlm.nih.gov/pubmed/22899426
http://www.ncbi.nlm.nih.gov/pubmed/17895439
https://doi.org/10.1002/gps.4602
https://doi.org/10.1002/gps.4602
http://www.ncbi.nlm.nih.gov/pubmed/27723124
https://doi.org/10.1111/j.1741-6612.2012.00625.x
http://www.ncbi.nlm.nih.gov/pubmed/23773247
https://doi.org/10.2174/1874434620140512001
https://doi.org/10.2174/1874434620140512001
http://www.ncbi.nlm.nih.gov/pubmed/25002912
https://doi.org/10.1371/journal.pone.0191440

@° PLOS | ONE

Bio-Psycho-Social working in dementia care

58.

59.

60.

61.

62.

63.

64.

Smebye KL, Kirkevold M, Engedal K. How do persons with dementia participate in decision making
related to health and daily care? a multi-case study. BMC Health Serv Res. 2012; 12:241. https://doi.
org/10.1186/1472-6963-12-241 PMID: 22870952

Bright FA, Boland P, Rutherford SJ, Kayes NM, McPherson KM. Implementing a client-centred
approach in rehabilitation: an autoethnography. DisabilRehabil. 2012; 34(12):997-1004.

Clissett P, Porock D, Harwood RH, Gladman JR. The challenges of achieving person-centred care in
acute hospitals: a qualitative study of people with dementia and their families. Int J Nurs Stud. 2013; 50
(11):1495-503. https://doi.org/10.1016/j.ijnurstu.2013.03.001 PMID: 23548170

Li J, Porock D. Resident outcomes of person-centered care in long-term care: a narrative review of
interventional research. Int J Nurs Stud. 2014; 51(10):1395-415. https://doi.org/10.1016/j.ijnurstu.2014.
04.003 PMID: 24815772

Lin SY, Lewis FM. Dementia friendly, dementia capable, and dementia positive: concepts to prepare for
the future. Gerontologist. 2015; 55(2):237—44. https://doi.org/10.1093/geront/gnu122 PMID: 26035599

Edvardsson D, Sandman PO, Nay R, Karlsson S. Predictors of job strain in residential dementia care
nursing staff. J Nurs Manag. 2009; 17(1):59-65. https://doi.org/10.1111/j.1365-2834.2008.00891.x
PMID: 19166523

Isaia G, Astengo M, Isaia GC, Bo M, Cappa G, Mondino S, et al. Stress in professional care-givers
working with patients with dementia: a hypothesis-generating study. Aging Clin Exp Res. 2011; 23(5—
6):463-9. https://doi.org/10.3275/7412 PMID: 21164275

PLOS ONE | https://doi.org/10.1371/journal.pone.0191440 February 1, 2018 17/17


https://doi.org/10.1186/1472-6963-12-241
https://doi.org/10.1186/1472-6963-12-241
http://www.ncbi.nlm.nih.gov/pubmed/22870952
https://doi.org/10.1016/j.ijnurstu.2013.03.001
http://www.ncbi.nlm.nih.gov/pubmed/23548170
https://doi.org/10.1016/j.ijnurstu.2014.04.003
https://doi.org/10.1016/j.ijnurstu.2014.04.003
http://www.ncbi.nlm.nih.gov/pubmed/24815772
https://doi.org/10.1093/geront/gnu122
http://www.ncbi.nlm.nih.gov/pubmed/26035599
https://doi.org/10.1111/j.1365-2834.2008.00891.x
http://www.ncbi.nlm.nih.gov/pubmed/19166523
https://doi.org/10.3275/7412
http://www.ncbi.nlm.nih.gov/pubmed/21164275
https://doi.org/10.1371/journal.pone.0191440

