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Abstract
Background: Paratonia is a major underlying motor problem impeding functionality and locomotion in dementia. Despite its
undeniable impact on patient’s quality of life and daily care, there is a lack of evidence-based therapy on patients with this
condition. Methods: We surveyed physiotherapists working in nursing homes in Flanders (Belgium) concerning the use and
perceived effect of therapeutic strategies and positioning methods/aids. Results: Positioning and soft passive mobilization were
the most applied and positively appraised therapeutic interventions. Highest ratings for positioning were found for C-shaped
positioning cushions and multi-position wheelchair. According to the respondents, key points for paratonia approach were
relaxation, positioning, active movement stimulation, and—to some extent—passive mobilization. Indispensable for any success
however is multidisciplinary cooperation. Conclusion: These findings might provide an inspirational path for research to verify
possible (evidence based) beneficial treatments that could be applied to improve current and future treatment of patients
with paratonia.
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Introduction

Although cognitive deterioration is the most predominant impair-

ment in dementia, motor problems are also commonly observed

during the course of the disease and may even in some forms

precede the cognitive deficits.1-6 In vascular dementia and Lewy

body dementia, motor problems are already prominent in the early

stages, whereas in Alzheimer’s dementia, these may be initially

very subtle (eg, clumsiness) and thereby often only noticed by

close relatives.7 As dementia progresses, motor disturbances

become more prominent and disabling in all types, until the ability

of locomotion is lost and patients become bedridden.7,8

One of the major underlying motor problems impeding func-

tionality and locomotion in dementia is paratonia (Figure 1).8,9 This

is a form of hypertonia, with an involuntary, variable resistance

against passive movement, in which the degree of resistance

depends on the speed of movement and the applied force.10 Para-

tonia increases with progression of dementia. Prevalence estimates

vary according to the stage of dementia, ranging from 10% in the

early stages to 90% to 100% in end-stage dementia.8,11-14

The presence of paratonia has an undeniable impact on the

quality of life (QoL) of people with this condition.8 For

instance, persons with paratonia are likely to experience diffi-

culties in adjusting their own movements/postures to those of

other persons. As a result, cooperative mobility actions in daily

care procedures, such as washing, dressing, positioning, and so

on, become hampered and annoying for patients and their care-

givers.8 Frequently, uninformed caregivers will estimate the

offered resistance against imposed movements as being inten-

tional and therefore judge the patient as “difficult”, resulting in

a strenuous and painful struggle during daily care procedures.

As a consequence, patients as well as caregivers are confronted

with a challenging discomfort in receiving or giving care, espe-

cially in severe stages of paratonia.8,9,11 Furthermore, paratonia

is often related to a further decline in functional mobility,9,13

which commonly leads to the development of contractures and

pressure ulcers.11,15 The pain caused by the contractures and

pressure ulcers can in turn raise the muscle tone incrementally,

creating a self-maintaining decline process.

Despite the high prevalence of dementia with accompanying

paratonia and the obvious impact of this form of hypertonia on

patients’ QoL and caregivers’ burden, the body of knowledge

concerning this phenomenon and its pathogenesis is scarce and
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most often hypothetical.12-14,16-19 This jeopardizes any attempt

to correctly make informed decisions about the care of patients

with paratonia. Based on this restricted knowledge, the lack of

any evidence-based therapy or even any attempt for that mat-

ter is evident. More specifically, in residential care or in nur-

sing homes, the lack of any (evidence based) advice or

guideline can be professionally embarrassing and clinically

challenging for health-care workers since the high number of

patients confronts them on daily basis with this gap in knowl-

edge and abilities. As a reaction, many attempts are made by

physiotherapists and other caregivers to empirically explore

strategies to deal with the consequences of paratonia, or—if

possible—to postpone or slow down the process of paratonia.

However, results of these individual empirical attempts are

most frequently unknown by other caregivers or researchers

while they could have inspiring potential.

This manuscript reports the results of a survey among phy-

siotherapists, a group of primary caregivers often consulted for

matters of muscle tone and (restricted) mobility. In absence of

any evidence, this group of health-care workers seemed to be

an appropriate source of information regarding this topic. The

aim of this survey was as follows: (1) to distinguish the most

currently therapeutic strategies and positioning methods/aids

used in Flanders, with their corresponding perceived effect

on paratonia and (2) to reveal the key points of the clinical

approach to manage paratonia, as experienced by certified

physiotherapists in the region of Flanders.

Methods

Study Design

This study is a quantitative descriptive design using a self-

report survey questionnaire.

Procedure

A list of all nursing homes in Flanders, the northern part of

Belgium, was extracted from the website of the Belgian National

Institute for Health and Disability Insurance. From this list (n ¼
770), the nursing homes labeled with one or more employed

physiotherapist(s) were selected (n ¼ 673). An invitation letter

for participation was sent out to these nursing homes addressed

to the physiotherapists, with a unique entry code and a web-

address to access an online survey. After 1 month, a reminder

was sent to nonresponding physiotherapists (Figure 2).

Survey

The online survey consisted of 68 questions distributed over 5

main sections: (1) estimated prevalence of paratonia and even-

tual existence of a paratonia policy, (2) perceived effect of

currently used therapeutic strategies, (3) perceived effect

of currently used positioning methods/aids, (4) “passivities”

of daily living (a 24-hour concept of comfort care for passive

patients), and (5) general information on the nursing home and

the responding physiotherapist.

Most questions were obligatory and presented in a multiple-

choice format with a single-answer option, though the option

“other” could also be selected in some of the questions. Besides

several open-response questions were added to render respon-

dents the opportunity to clarify and refine the given closed

answers and to give additional remarks and suggestions if desired.

The topics included in this survey were chosen after thor-

ough discussion by the researchers. A list of possible therapeu-

tic interventions as well as positioning methods/aids was

composed based on the researcher’s own experiences, in con-

sultation with experts from the work field (incompleteness was

counterbalanced by adding the option “other”). These interven-

tions and methods are listed and briefly explained in the expla-

natory boxes 1 to 3. Before final dissemination, 6 volunteers

(all familiar with the topic, some with an academic back-

ground, others working in nursing homes) were asked to criti-

cize a pilot version, with special attention for both clarity in

description as relevance/completeness and flaws in content.

Based on the feedback we collected from this first pilot, appro-

priate modifications and improvements were made.

Statistical Analysis

Data were imported and analyzed using the Statistical Package

for the Social Sciences version 22 (SPSS 22), by means of

descriptive statistics. For the calculation of appraisal of ther-

apeutic interventions and positioning methods/aids, data from

respondents answering “not used” were excluded.

Figure 1. Patient with severe paratonia.
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Qualitative Data

Despite the quantitative descriptive design of the study, open-

answer questions provided qualitative data. These data were used

for additional remarks and interpretation of quantitative results.

Results

Respondents

Six hundred seventy physiotherapist received an invitation let-

ter (3 letters returned due to incorrect address). Two hundred

forty-two of these potential respondents completed the online

survey (162 after the first invitation, 80 after a reminder), with

an attained response rate of 36% (Figure 2). In all, 70.5% of the

responders were female, with a mean age of 42 (+9.1) years.

The average experience in working with persons with dementia

was 13.7 (+8.5) years.

Prevalence of Paratonia and Presence of Paratonia Policy

Ninety-six percent of the respondents indicated that, at the

moment of the survey, at least 1 resident in their nursing

home had difficulties in daily care and/or comfortable posi-

tioning due to paratonia. The mean capacity of the nursing

homes was 110 (+52) residents. The respondents estimated

that out of the total population of their nursing home, on

Nursing Homes (NH) in 
Flanders
(n=770)

NH with employed physiotherapist, invita�on was sent
(n=673)

NH received invita�on le�er
(n=670)

NH not responding, reminder was sent
(n=508)

NH not responding
(n= 428)

NH responding a�er 
reminder

(n=80)

NH responding
(n=162)

Invita�on le�er returned due to incorrect address
(n=3)

NH without employed physiotherapist
(n=97)

Figure 2. Flow-chart of responses.
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average, 42% (+17%) had dementia, out of which an esti-

mated 41% (+22%) had paratonia. In this paratonia sub-

sample, 63% (+29%) had difficulties in daily care and/or

comfortable positioning and 42% (+25%) had contractures.

In 76% of the nursing homes, there was a trained “reference

person for dementia” (a professional specifically trained and

engaged to improve the quality of care for persons with

dementia); this was mostly a nurse (41%) or an occupational

therapist (39%).

In 17% of the nursing homes, a standardized paratonia

policy or guideline was available. If present, this protocol was

mostly based on multidisciplinary deliberation, in which

mainly physiotherapists, nurses, and occupational therapists

were involved. Whenever difficulties in daily care or posi-

tioning were experienced, 54% of the respondents reported

that any approach was discussed during multidisciplinary

meetings, 31% indicated that nurses and nursing auxiliaries

deliberated among themselves in view of any approach with-

out consulting with other disciplines, and 14% of the respon-

dents stated that every caregiver acted according to his or her

own preferences, without any kind of intra- or interdisciplin-

ary deliberation.

Explanatory Box 1. Brief explanation of the proposed therapeutic
strategies.

� Stretching: Manually applied stretch in order to increase
tissue extensibility.

� Soft passive mobilization: Soft (gentle) passive movement
of the limbs in order to increase range of motion (ROM).

� Motomed: Device for (activo-)passive motor-supported
cycling.

� Active mobilization: Active exercise therapy, most often
with the intention of maintaining/increasing ROM. This can also
include gait or standing exercises, power training.

� Gait training: Walking with/without assistance of
physiotherapist(s)/walking aids.

� Pulsations/rocking: Passive movements with a rhythmic,
pulsing, or rocking character, can be applied to different parts
of the body. The character of these movements is rather
relaxing than mobilizing.

� Snoezelen: This is a form of multisensory stimulation, most
often in a separate room with pleasant lights, music, aroma
therapy, soft comfortable furnishings, and so on.

� Relaxation bath: Bathing with the intention to relax (gentle
movements, pleasant atmosphere, often combined with
multisensory stimulation eg, music, aromatherapy).

� Massage: The use of any massage technique to any part of the
body (eg, hand, back, legs, etc).

� Positioning: Putting the resident in a comfortable, well-
supported (seated/lying) position, according to individual
needs. Diverse materials/devices can be used to obtain this
position.

� Soft bracing: The use of correcting/supporting orthoses with
soft outer materials, with the intention of preventing (further)
formation of contractures.

� Heat application: Any kind of application of warmth/heat, for
example, heat packages.

� No physiotherapy: no therapeutic strategies applied.

Explanatory Box 2. Brief explanation of the proposed positioning
methods/aids in bed.

� GSP: “Gravitational stretch position”, that is, a position in
which a limb that has a contracture is not fully supported, in
order to achieve a kind of stretch exerted by the gravity of
the limb.

� Normal cushions LL or UL: Any available cushion (pillow,
decorative cushions, etc) that can be used to support the lower
limbs (LLs) or upper limbs (ULs).

� Positioning cushion LL or UL (Figure 3): Long, C-shaped
comfort cushion used to support the LL or UL. According to
the chosen application, support of the head and/or stabilization
of the trunk can be simultaneously obtained. Usually, when
applied to the UL, the tail ends support the UL while the middle
part supports the head and shoulders. When applied to the LL,
most often the middle part is under the knees and the tail ends
stabilize the pelvis and trunk on both sides.

� Custom-made cushion LL or UL: Custom-made
supporting cushion orthoses for LL or UL, according to
individual needs and supporting eventual contractures.

� MSP: “Modular system of positioning cushions and supports”,
that is, a system for individualized positioning, consisting of
separate cushions of diverse formats, that can be fixated by
movable supports (usually secured by Velcro to the mattress).
This system is adaptable to different lying positions and
changing needs of the patient.

� Therapeutic blanket: A weighted blanket (filled with plastic
balls or polystyrene grains) to provide extra tactile input to the
body and stimulation of the sensory system when patients are
lying in their bed.

� Swaddling: Wrapping the resident’s body tightly in a sheet, in
order to provide tactile information and stimulate body
awareness. It is comparable to swaddling infants in order to
help them fall asleep.

Explanatory Box 3. Brief explanation of the proposed positioning
methods/aids for sitting.

� Inclinable armchair: Standard armchair in nursing homes,
with possibility to recline position.

� S/M wheelchair: Standard/modular lightweight wheelchair.
A standard wheelchair has a straight back and seating and
cannot be inclined, whereas a modular wheelchair can have a
preformed seating/back (lateral support) and leg supports and
is inclinable.

� MPW: “Multi-position wheelchair”, that is, a wheelchair with
preformed seating, back and head rest and adjustable leg
supports, that provides good lateral support in variable
positions (allows inclination to semi-lying position).

� Wheelchair with SO: Wheelchair with a custom-made
sitting orthosis for individualized positioning. Adjustable in
diverse positions.

� CMS: Comfort modular seating system (eg, Kelvin
wheelchair): wheelchair with several adjustment options (eg,
degree of support and filling of seating/back), in order to
provide a maximum top-to-toe support. A soft, flexible,
“embracing” arm support can be provided to give a sense of
security.
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Therapeutic Strategies

Thirteen therapeutic strategy choices in addition to the choice of

“other” were offered in this survey (explanatory box 1). Respon-

dents were asked to estimate and individually grade each of the

therapeutic strategies. For each strategy, participants were asked to

give their personal estimation/appreciation and experience con-

cerning the effect on muscle tone and range of motion (ROM) in

persons having severe paratonia. Notably, it was possible to indi-

cate whether a particular strategy was not used in this population.

Table 1 provides an overview of the responses for therapeu-

tic strategies. Positioning (97.9%) and soft passive mobiliza-

tions (95.4%) were found to be the most commonly applied

therapeutic strategies. The highest positive appraisals concern-

ing the subjective effect on muscle tone and ROM were

retrieved for positioning (94.4%), relaxation baths (94.2%),

and pulsations/rocking (92.1%). According to the respondents,

none of the therapeutic strategies had a beneficial effect on

muscle tone and ROM that lasted longer than 2 hours, except

for positioning and soft bracing.

The respondents were asked to rate the effect of the used

therapeutic strategies on alleviation of caregiver burden during

daily care for paratonia patients. Regardless of the therapeutic

strategy applied, 20% of the respondents reported an evident

positive effect, 68% a rather positive effect, only 6% reported

no effect, and 6% answered they didn’t know. In 61% of the

cases, respondents stated that their answer on this question was

based on appreciation that was communicated to them by the

nursing staff, 39% reported their own estimation.

Also, the effect of the used therapeutic strategies on (estima-

tions of) alleviation of pain experienced by the resident during

daily care was inquired. Regardless of the therapeutic strategy

applied, 77% estimated the effect to be evident (15%) to rather

positive (62%), in 10% no effect was observed, and 13% did not

know. For this question, 44% of the responding physiotherapists

based their answer on feedback from their nursing staff.

Positioning Methods

A selection of 7 possible bed positioning methods/aids, plus the

choice of “other”, was presented (explanatory box 2). The rat-

ing procedure was the same as for therapeutic strategies, that is,

each positioning method/aid was rated individually.

Table 2 provides an overview of the responses for position-

ing in bed. “Positioning” cushions (Figure 3) and “normal”

cushions, both for upper limbs (ULs) and lower limbs (LLs),

were the most commonly used, whereas positioning cushions

(UL: 91.5%, LL: 91.1%), custom-made cushions (UL: 88.4%,

LL: 87.2%), and a modular system of positioning cushions and

supports (81.2%) were the methods/aids with the highest pos-

itive ratings concerning subjective effect on muscle tone and

ROM in this population.

In general, installation and removal of positioning materials

was reported to cause (nearly) no extra work load for the nur-

sing staff. In 45% of the cases, respondents reported that their

answer was based on appreciation that was explicitly commu-

nicated to them by the nursing staff, and 55% made their own

estimation for this matter.

Similarly, a selection of 5 possible positioning methods/aids

for sitting, plus the choice of “other”, was presented. An over-

view and brief explanation of the proposed positioning meth-

ods/aids can be found in the explanatory box 3. Again, every

positioning aid/method was rated individually.

Table 3 provides an overview of the responses for position-

ing methods/aids for sitting. The multi-position wheelchair

(MPW) was obviously the most frequently used positioning aid

(95%), whereas the highest subjective positive effect on muscle

tone and ROM was reported for the wheelchair with sitting

orthosis (92.5%), MPW (87.7%), and the comfort modular

seating system (CMS; 81.3%).

Table 1. Use and Subjective Estimation of Influence on Muscle Tone
and ROM of Different Therapeutic Strategies for Persons Having
Severe Paratonia.

Application Appraisal

Percentage
Used Negative Neutral Positive

Stretching 75.3% 9.8% 26.4% 63.8%
Soft passive mobilization 95.4% 2.6% 9.6% 87.8%
Motomed 60.7% 5.8% 11.5% 82.7%
Active mobilization 67.9% 10.6% 24.8% 64.6%
Gait training 73.5% 6.3% 18.3% 75.4%
Pulsations/rocking 65.8% 2.0% 5.9% 92.1%
Snoezelen 54.8% 1.7% 9.2% 89.1%
Relaxation bath 77.2% 0.0% 5.8% 94.2%
Massage 73.7% 2.9% 23.6% 73.6%
Positioning 97.9% 0.4% 5.2% 94.4%
Soft bracing 33.6% 9.6% 20.5% 69.9%
Heat application 46.5% 4.7% 20.8% 74.5%
No physiotherapy 43.0% 62.2% 33.7% 4.1%

Abbreviation: ROM, range of motion.

Table 2. Subjective Estimation of Influence on Muscle Tone and ROM
of Different Positioning Methods/Aids in Bed for Persons Having
Severe Paratonia.

Application Appraisal

Percentage
Used Negative Neutral Positive

GSP 41.6% 26.6% 20.2% 53.2%
Normal cushions LL 87.6% 4.4% 19.1% 76.5%
Normal cushions UL 84.8% 4.1% 18.9% 77.0%
Positioning cushion LL 96.1% 0.9% 8.0% 91.1%
Positioning cushion UL 95.7% 1.3% 7.2% 91.5%
Custom-made cushion LL 33.9% 2.6% 10.3% 87.2%
Custom-made cushion UL 30.0% 1.4% 10.1% 88.4%
MSP 31.4% 2.9% 15.9% 81.2%
Therapeutic blanket 17.1% 7.9% 18.4% 73.7%
Swaddling 13.6% 6.9% 17.2% 75.9%

Abbreviations: GSP, gravitational stretch position; LL, lower limb; MSP,
modular system of positioning cushions and supports; ROM, range of motion;
UL, upper limb.
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Additionally, the respondents were asked to what extent any

agreement concerning positioning of a patient was respected by

all staff members: 8% of the respondents answered “seldom”,

31% “sometimes”, 54% “mostly”, 3% “always”, and 2% did

not know. Here, only 2% of the respondents stated that agree-

ments concerning positioning were never made.

“Passivities” of Daily Living

“Passivities of daily living” (PDL) is the description used in

Flanders and the Netherlands for a global, 24-hour concept of

comfort care for patients who are no longer able to perform the

“activities of daily living” (ADL). A prerequisite for PDL is that

the caregiver accepts the situation of passivity of the resident.

The main goal is to maximize quality of care and the well-being

of both the resident and the caregiver.20,21 The PDL concept has

been elaborated in the Netherlands, but it is widespread in Flan-

ders as well. In residents with paratonia, for example, changes in

the order of routine washing and clothing actions can be imple-

mented, with the intention of restricting pushing, pulling, and

turning maneuvers during daily activities and avoid subsequent

increase of muscle tone. Also, adapted clothing can be helpful to

limit uncomfortable actions (eg, creating an opening on the back

of a dress can avoid the need of high raising of the arms).

Seventy-nine percent of the respondents reported that PDL

is used in their nursing homes. Thirty-six percent of the

responding physiotherapist received a training in it; in 62%,

another staff member (mostly occupational therapists) fol-

lowed a PDL training.

However, the use of adapted clothing is not well established

yet. In 24% of the respondents, none of the residents with diffi-

culties in daily care due to severe paratonia wore adapted cloth-

ing. Of the 76% who did use adapted clothing, the majority (60%)

only used it in �25% of the residents with such difficulties.

The most important reasons for not using adaptive clothing

were too expensive (31%), the team was not familiar with it

(19%), or the close relatives refused because of esthetical rea-

sons (8%). Respondents remarked that adapting the residents’

own clothes is helpful to reduce the price, and it is more likely

to be accepted by the close relatives since the resident can

continue wearing his/her own familiar outfit.

Discussion

In all, 242 physiotherapists completed the full survey. The

interest of more than one-third of these residency physiothera-

pists in responding to a long survey expresses the relevance of

paratonia in dementia for daily practice. Several respondents

explicitly mentioned and asked in open remark sections the

need for a coherent set of advices and a generic guideline. Also,

respondents frequently reported the lack of attention given to

this topic in regular education in all care disciplines and con-

sistently stressed the need for additional posteducational

courses for this matter.

The present study revealed that most nursing homes (83%)

do not have any kind of standardized paratonia policy. Further-

more, only in half of the residential care settings (54%), con-

sultation at a multidisciplinary level takes place when

difficulties in daily care or positioning are experienced due to

paratonia. Respondents stated, however, that a multidisciplin-

ary concerted 24-hour approach seems imperative for the man-

agement of paratonia-related challenges. Since none of the

present therapeutic interventions, or attempts for that matter,

was rated as being potentially successful unless an appropriate

interdisciplinary communication and a well-organized cooper-

ation within the whole team was ensured. This is in agreement

with Arnts et al, who underlined the importance of a good

Figure 3. Positioning cushion.

Table 3. Subjective Estimation of Influence on Muscle Tone and ROM
of Different Sitting Positioning Methods/Aids for Persons Having
Severe Paratonia.

Application Appraisal

Percentage Used Negative Neutral Positive

Inclinable armchair 74.9% 17.6% 27.8% 54.5%
S/M wheelchair 71.3% 36.1% 31.4% 32.5%
MPW 95.0% 2.6% 9.6% 87.7%
Wheelchair with SO 78.2% 2.2% 5.4% 92.5%
CMS 14.7% 0.0% 18.8% 81.3%

Abbreviations: CMS, comfort modular seating system; MPW, multi-position
wheelchair; S/M wheelchair, standard/modular lightweight wheelchair; SO,
sitting orthosis.
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collaboration between physiotherapists, nurses, and physicians

in case of paratonia.22

According to the results of our survey, the therapeutic strat-

egy most commonly applied (97.9%) is positioning. This strat-

egy implies in general the use of a lot of cushions to support all

parts of the body, to provide stability and comfort (and thereby

relaxation) and to create a sense of security for the patient. It is

suggested that the surrounding with cushions also increases the

amount of tactile information.23 This kind of somatosensory

information can be considered as a necessity to enforce the

cortical representation of the body parts.24 Interestingly, this

representation could be hampered by the natural neurodegen-

erative process itself as well as by a reduction of proprioceptive

input caused by inactivity.25-27 In addition, position sense

can be affected by age, particularly in absence of weight

bearing.28,29 It is hypothesized that to compensate for the sup-

posed loss of body perception, patients search for additional

information concerning their own body by means of tactile

stimuli, for instance by pressing knees or feet together.30

Hence, it can be assumed that offering tactile stimuli, for exam-

ple, by means of supporting cushions, can have a positive effect

on paratonia for that matter. However, literature concerning

this topic is scarce and mainly based on case-wise experiences.

Empirical findings from this type of studies have shown an

apparent decline in muscle tone after supporting the LLs

with a triangular cushion and also a decrease in contracture

formation.22,30 In a pilot study by Hobbelen et al, supporting

cushions have shown a beneficial effect on the severity of para-

tonia in the ULs of 5 participants; however, the beneficial effects

of good supporting cushions could not be generalized to all limbs

and movement directions.31 This emphasizes the need for further

research in a larger group of patients to confirm the positive

effect of this commonly used intervention on paratonia.

Positive experiences concerning positioning were also fre-

quently mentioned in open-answer questions, additional

remarks, and suggestions. Respondents often stated that this

positioning should not be conducted in view of gaining ROM

but in attempt of maintaining it after any achieved improve-

ment, for example, after relaxation intervention. Another fre-

quently mentioned comment was that discomfort arises rapidly

when a certain position is maintained for a long period, espe-

cially while seated. This is regarded as a consequence of the

fact that many patients are not able to change their position

independently. Therefore, regular variation in positioning

should be pursued not only between lying and sitting positions

but also between different types of sitting/lying (eg, other

device, changing degree of inclination, etc). In this respect,

an attentive attitude (for a quick and adequate response to any

alteration in the resident’s condition and needs) and engage-

ment of all staff members within a 24-hour positioning program

is mentioned by several respondents as being of utmost impor-

tance to maintain any long-term positive effect on muscle tone,

ROM, comfort/pain, and so on. However, respondents reported

a rather low compliance to agreements on positioning (8%
reported agreements were rarely met by all staff members).

This ascertainment justifies again the essential need for good

interdisciplinary communication and additional education. If

consistently implemented, the 24-hour continuity of position-

ing programs is probably a motivated explanation for the fact

that—in contrast to other therapeutic strategies—the effect of

positioning and soft bracing lasts for more than 2 hours. It

seems likely that the long-lasting effect is mainly due to a

longer duration of application. Another fundamental remark

concerning positioning was that—to date—seemingly valuable

aids such as a CMS or a therapeutic blanket are not reimbursed

by the Belgian medical insurance system. It can be assumed

that reimbursement of these (rather expensive) aids would

encourage their use, since at this moment, there is an apparent

discrepancy between the high positive appraisal and the low

use rates of these devices. This emphasizes even more the need

for further research in a larger group of patients to investigate

the effect of these positioning aids on paratonia.

An additional commonly applied, and from a physiothera-

peutic point of view, essential therapeutic strategy is soft pas-

sive mobilization therapy (PMT). A pilot study from Hobbelen

et al has suggested a beneficial short-term effect (average effect

of single treatment, immediately after session) of PMT on

paratonia, whereas long-term effects (after 3 weeks of treat-

ment) were uncertain.31 A subsequent multicenter randomized

controlled trial found no positive long-term effect (after

4 weeks of treatment) of PMT, neither on paratonia nor on

comfort for the caregiver or the patient.32 On the contrary, the

trend of effect of PMT was negative increasing the muscle

tone, even though PMT was applied with a slow conduct and

under the pain threshold according to the empirical advices

given by Arnts et al.22,32 Also, though frequently applied for

that purpose, the effect of PMT for the treatment or prevention

of contractures also remains unclear.33 Regular stretching tech-

niques turned out to be not effective for contracture manage-

ment; a long-lasting stretch (eg, repeated or sustained over

days/weeks/months as in splinting) would be needed since

most stretch techniques induce only a transient increase in

tissue extensibility due to viscous deformation, which disap-

pears quickly after removal of the stretch.34 Besides, an animal

study indicated that, when stretch is applied to activated muscle

fibers, susceptibility to injury on sarcomere level was higher in

older than in younger rats.35 Since paratonia patients are fre-

quently actively resisting the imposed movements during PMT,

it could be speculated that small microtraumata might arise in

the frail muscle tissue, causing pain and consequently raising

muscle tone.32 In the present study, respondents disagreed on

the effect of PMT. Some respondents reported a definitely

positive effect of PMT and started this therapy as soon as

possible, others stated to use PMT only when active movement

therapy became impossible, and others reported no added value

of PMT at all. Also, several respondents reported the use of

pulsating mobilization and harmonic techniques as an alterna-

tive for PMT. Pulsating/oscillating movements used in harmo-

nic techniques are believed to influence muscle tone, provide

proprioceptive stimuli, reduce pain perception, and evoke a

relaxation response.36 The mentioned experience in relation

to the proposed effects of this techniques motivates and further
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warrants the investigation of the effect of these techniques

on paratonia.

In this survey, the positive appraisals on active mobiliza-

tion are fairly moderate. Importantly, however, the questions

were asked for the effect of the given therapeutic strategies in

patients with severe paratonia. In these patients, the feasibility

of performing active exercises is often low. On the other hand,

open-answer questions revealed that in the first stages an

active or activating approach might be a valuable strategy to

slow down or prevent further development of paratonia. Apart

from the beneficial effects on cardiorespiratory fitness and

behavior, physical, and cognitive function,37-42 physical

activity and weight-bearing exercises can also stimulate pro-

prioception and improve the reconstruction of the cortical

representation of the body parts.29,43 Functional training

(eg, sit-to-stand) can improve ADL function44 and thereby

decrease the amount of care the patient needs. Furthermore,

active movement and maintaining ambulation is helpful in

prevention of contractures.45-47 Most respondents reported the

importance of encouraging the residents as long as possible to

perform active movements. In an early stage, this could be

achieved through supervised exercise therapy or organized

group gymnastics or dance activities. Later on, the focus

should be placed mainly on functional training (ie, gait, sit-

to-stand, etc) and assisted activation (ie, mechanotherapy,

pulleys, Motomed). At final stages, when gait is completely

lost, standing should still be encouraged.

The respondents also mentioned the use of several relaxation

techniques, such as rocking movements, application of heat,

massage, hydrotherapy, snoezelen, aromatherapy, and so on.

The choice for a certain technique should be subject to the pre-

ferences of both therapists and residents. In paratonia patients,

relaxation will often result in a short-term gain of ROM. To the

best of our knowledge, there are no studies investigating the

effect of relaxation techniques on paratonia. Reviews consider-

ing the effect of sensory stimulation, such as “snoezelen,” mas-

sage, and aromatherapy in persons with dementia could not

demonstrate a clear long-term beneficial effect on behavior or

QoL.23,48-52 However, lack of quality and excess in diversity is

mentioned, and a wide variety between studies in treatment

approaches made it difficult to draw general conclusions.23,48-52

Also, several respondents highlighted the importance of a

relaxed tranquil approach of persons with paratonia. Since

paratonia is highly influenced by external stimuli (such as a

sudden loud noise, an abrupt touch, a light being turned on, a

hurried or angry voice, etc),8,23,31 it is essential that all care-

givers are aware of this and try to avoid such external provoca-

tions. Nevertheless, this calm unclenched approach is often

challenged by stress, due to a lack of staff and shortage of time,

which unfortunately seem to be omnipresent in residential care

settings. Notably, a relaxed tranquil approach, in spite of the

probable haste, might save a lot of time in the end.

Furthermore, respondents mentioned that special attention

should be paid to prevention of decubitus. Although alternating

pressure mattresses are frequently used, their inherent instabil-

ity might increase muscle tone in patients with paratonia.30 A

case study of Van de Rakt described a patient with severe

paratonia and contractures and at high risk of decubitus who

did not develop pressure ulcers after changing an alternating

pressure mattress into a firm, solid mattress and triangular

cushion supporting the legs.30 Besides the improved sense of

stability, the use of supporting cushions to fill up the gap under

the contractured limbs can increase the contact area and

enhance the spread of pressure. Nevertheless, careful follow-

up of the high-risk zones remains vital.

Also, in patients with paratonia, one should be attentive to

possible underlying pain, which might have an influence on

muscle tone. Actually, the use of analgesics is lower in patients

with dementia than in elderly patients without dementia,

though both patient groups experience pain. This could indicate

an “undertreatment” of pain in patients with dementia.42 Pain

might remain unnoticed by the caregivers due to communica-

tion problems, especially in patients with severe dementia. For

pain assessment in noncommunicative patients, observation

scales, such as Pain Assessment IN Advanced Dementia (PAI-

NAD), Pain Assessment Checklist for Seniors with Limited

Ability to Communicate (PACSLAC), Discomfort Scale -

Dementia of Alzheimer Type (DS-DAT), are frequently

used.42,53,54 Yet, the detection of pain partially depends on the

attentiveness and perceptivity of the caregiver for pain signals.

Also, observation scales mostly rely on facial expression of

pain, which might be blurred in specific subtypes of dementia

(eg, extrapyramidal symptoms in Lewy body dementia).42

Figure 4 provides the key points of the most effective

paratonia approach according to the respondents of our sur-

vey. To summarize, all respondents agreed on the importance

of active movement, relaxation, and positioning, while opi-

nions on (modalities of) passive movement were nonunani-

mous. Finally, we would like to highlight that nearly all

respondents advocated that the key factor to success is a mul-

tidisciplinary approach.

Study Limitations

This study had some limitations. First of all, no differentiation

was made between dementia subtypes or dementia stage. As a

consequence, it is not possible to differentiate in effectiveness of

interventions according to stage or subtype. Although we specif-

ically addressed residents with “severe paratonia” in a number of

questions. In the survey, the definition of Hobbelen et al10 was

provided to make sure that all respondents used the same criteria;

however, it was not explicitly asked how paratonia was diag-

nosed. Additionally, we purposefully included the eventual pres-

ence of other comorbidities. Secondly, predefined answer

possibilities were offered. For instance, all different types of ther-

apeutic interventions were explicitly given (eg, positioning meth-

ods, etc). This was done purposefully to facilitate the analysis of

the gathered data and to enhance the time efficiency in com-

pleting the survey. However, this could have restricted the

answer options, which is a direct disadvantage of any closed-

ended questions. Importantly, however, the option “other” was

most of the time provided to offer the possibility of additional
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answer options. Furthermore, as in any survey study, it is inher-

ently difficult to ensure that every respondent interprets each

question and answer possibility in the exactly same way. To

address this last issue, a pilot version was first tested to improve

the clarity and interpretation of each question. Additionally,

space for remarks were offered, to give respondents the oppor-

tunity to clarify or refine each answer. Even when taking all

these aspects into consideration, differences in the respon-

dent’s interpretation cannot be fully excluded.

Conclusions

Though paratonia was estimated to be present in 41% of the

nursing home residents having dementia, only a minority

(17%) of nursing homes has stipulated a (standard) paratonia

policy. The present study shows that the most applied and sub-

jectively positive appraised therapeutic interventions were posi-

tioning and soft passive mobilization. According to the majority

of the respondents, active movement should be encouraged as

long as possible, and also several relaxation techniques can be

used. Remarkably, a tranquil approach by all caregivers is

needed, and one should be attentive for possible underlying pain.

Indispensable for the success of any therapeutic intervention for

paratonia is a multidisciplinary involvement and good commu-

nication and cooperation between all staff members. These find-

ings might provide inspiration for mandatory further research to

verify subjective findings evolving into possible evidence-based

beneficial treatment of patients with paratonia.
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