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STUDY PROTOCOL Open Access

A research-based strategy for managing
housing adaptations: study protocol for a
quasi-experimental trial
Lisa Ekstam1*, Gunilla Carlsson1, Carlos Chiatti1,2, Maria H Nilsson1 and Agneta Malmgren Fänge1

Abstract

Background: The primary aim of this paper is to describe the design of a project evaluating the effects of using a
research-based strategy for managing housing adaptations (HAs). The evaluation targets clients’ perspectives in terms
of activity, participation, usability, fear of falling, fall incidence, use of mobility devices, and health-related quality of life,
and determines the societal effects of HAs in terms of costs. Additional aims of the project are to explore and describe
this strategy in relation to experiences and expectations (a) among clients and cohabitants and (b) occupational
therapists in ordinary practice.

Methods/design: This study is a quasi-experimental trial applying a multiphase design, combining quantitative and
qualitative data. At the experimental sites, the occupational therapists (OTs) apply the intervention, i.e. a standardized
research-based strategy for HA case management. At the control site, the occupational therapists are following their
regular routine in relation to HA. Three municipalities in south Sweden will be included based on their population, their
geographical dispersion, and their similar organizational structures for HA administration. Identical data on outcomes is
being collected at all the sites at the same four time points: before the HA and then 3, 6, and 12 months after the HA.
The data-collection methods are semi-structured qualitative interviews, observations, clinical assessments, and
certificates related to each client’s HA.
Primary outcomes are the usability of the home and the client’s independence in daily activities (ADL). Cross-sectional
and longitudinal data analyses will be conducted as well as statistical analyses, health-economic analyses, and qualitative
analyses. Qualitative and quantitative data will be sequentially analyzed, and case studies will be developed.

Discussion: The intervention in this study has been developed and tested through many years of research and in
collaboration with practitioners. This process includes methodological development and testing research aimed at
identifying the most important outcomes and research targeting current HA case-management procedures in Swedish
municipalities. When the study is completed, the results will be used for further optimization of the practice strategy for
HA, in close collaboration with the data-collecting OTs.

Trial registration: No: NCT01960582.
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Background
The global prevalence of moderate and severe disabilities is
estimated at 15% of the general population and at 50%
among those aged 60 and up [1]. To a large extent, disabled
persons experience problems in daily life owing to physical
and social barriers in the environment [1]; therefore, disabil-
ity can be reduced by adapting the environment [2].
In Sweden, in compliance with the Housing Adapta-

tion Act [3], housing adaptations (HAs) can be provided
to people who experience a declining functional capacity
to eliminate physical environmental barriers in the home
in order to promote independence and safety. HA in this
study are defined according to the Swedish law as adap-
tation of solid features in the home [3], such as removal
of thresholds, installation of grab bars or removal of a
bath tub and installation of a shower. HA is a publicly
funded intervention, administered by a given municipal-
ity in response to a client’s application. The full costs of
the HA are granted based on needs assessment and cer-
tification by a health professional, most often an occupa-
tional therapist (OT) employed by the municipality.
When it comes to outcomes of HA, previous research

has indicated that HAs improve independence in terms
of activity and participation [4-7], reduce difficulty per-
forming activities [8], and improve the usability of the
home [4,5]. In this respect, then, the aims of the inter-
vention seem to have been fulfilled. Moreover, falls and
the consequences thereof are common, often resulting
in injuries, morbidity, and increased health-care costs
[9], but research has shown that fall-related disability is
positively affected by HA, particularly among people
who have a history of falling [6,10]. Thus, it seems that
HAs have the potential to counteract injuries in the
home and contribute to increased independence.
Although health deteriorates along an ageing and dis-

ablement process, disability may be reduced through the
effects of HAs. Higher housing standards and more effi-
cient provision of HAs have been shown to contribute
to stability in daily activities and health [11,12]. However,
the home also has a symbolic meaning for individuals
and their cohabitants, who can be negatively affected by
changes to its physical design [13]. Very often, clients
who implement HAs also use mobility devices (MDs) in-
doors, outdoors, or both. MDs are prescribed based on
the assumption that they reduce falls and improve activ-
ity and participation. Consequently, there is a close link
between HA and MD, since prescribing an MD very
often calls for an HA, and the two are often negotiated
in relation to each other in intervention planning. In
spite of this, the combined effects of HA and MD on
falls and other disability-related outcomes are to a large
extent unknown.
There is a sharp contrast between the relevance of

HA and the dearth of economic evaluation of these

interventions. Few papers have addressed the costs of as-
sistive technology programs [14-16]. So far only one pub-
lished study reports a full economic analysis of a home-
based intervention that included HA [17]. Although this
intervention was cost-effective in terms of life years saved
[17], it is difficult to isolate the effect of an HA alone. The
interventions compared comprised not only HAs but also
a number of other activities. In addition, these findings
could have limited generalizability in the Scandinavian
context given the differences in costs and funding struc-
tures between different countries [18].
When it comes to Sweden, which is the setting for this

project, the total cost of the approximately 76,000 HAs
approved and funded each year is approximately €115.5
million. Two-thirds of the clients are older people with
progressively declining health, whereas younger people
and adults with considerable functional limitations com-
prise a non-negligible group of HA recipients [19]. Thus,
the group is quite heterogeneous in terms of functional
capacity and health, as well as in terms of housing condi-
tions and standards.
In relation to needs assessment and evaluation, a

web-based survey targeting Swedish OTs (N =1,679) [20]
showed that most HAs were based on unstructured as-
sessments and non-evidence-based methods and that
follow-ups were rarely undertaken. Swedish guidelines for
management of the HA process are not based on research
and are to large extent insufficient. Consequently, there is
a need for research-based, structured strategies for HA
case management in Swedish municipalities.

Hypothesis and aims
The hypothesis of this study is that a new intervention
strategy for OTs that takes a research-based and struc-
tured approach to assessing and evaluating clients who
request new HAs can increase the usability of the home;
maintain or increase activity, participation, and health-
related quality of life, as well as MD use; and decrease
fall incidences and the fear of falling (with respect to the
standard approach in ordinary practice). An additional
hypothesis is that the new intervention strategy will
yield health-economic benefits.
The primary aim of this paper is to describe the design

of a project evaluating the effects of using a research-
based strategy for managing housing adaptations (HAs).
The evaluation targets clients’ perspectives in terms of ac-
tivity, participation, usability, fear of falling, fall incidence,
use of mobility devices, and health-related quality of life,
and determines the societal effects of HAs in terms of
costs. Additional aims of the project are to explore and
describe this strategy in relation to experiences and expec-
tations (a) among clients and cohabitants and (b) occupa-
tional therapists in ordinary practice.
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Methods & design
Design of the study
This quasi-experimental trial with a non-equivalent control
group uses a before-after design [21]. The study applies a
mixed-methods design [22] that combines quantitative and
qualitative data. At the experimental sites, OTs apply an
intervention that consists of a standardized research-based
strategy for HA case management. That is, at the experi-
mental sites, the OTs must change their HA practices,
whereas at the control site, the OTs work according to their
regular HA routines. The HA process at the experimental
and control sites is described in Figure 1. Owing to the na-
ture of the intervention, there is no blinding to study the
condition assignment. This applies to the study participants,
those administering the interventions, and the assessors.
At all the sites, identical data on outcomes are being col-

lected at the same four time points: at T1 (before the HA)
and then 3, 6, and 12 months after the HA (T2, T3, and
T4, respectively). The data-collection methods are struc-
tured interviews, observation, and clinical assessments, as

well as examining documents, such as grant proposals,
certificates, grant decisions and invoices related to each
client’s HA.
Quantitative and qualitative data from surveys, observa-

tions, interviews, and certificates will be collected and ana-
lyzed separately and combined with case studies, both cross-
sectionally and longitudinally. Applying different mixed-
methods research designs, data will be merged and com-
bined in order to respond to the different research ques-
tions. For the qualitative research the RATS guidelines have
been applied [23].
The study has been approved by the Ethical Review

Board in Lund, Sweden (Dnr: 2012/566).

The settings
Three municipalities in south Sweden will be included
in this study: two experimental sites and one control
site. We selected the municipalities based on the num-
ber of their inhabitants, their geographical dispersion,
and their similar organizational structures for HA

A client’s need is expressed

The OT does a home
visit

A need certificate is
issued by the OT

The client submits the need
certificate together with the

application for an HA

The manager of the
municipality evaluates the

application

The HA grant application is
approved or rejected

A client’s need is expressed

The OT does a home
visit

A certificate is issued by
the OT using structured

and comprehensive
evaluation

The client submits the need
certificate together with the

application for an HA

The manager of the
municipality evaluates the

application

The HA grant is approved or
rejected

The OT carries out a
follow-up assessment of

the client at T2, T3, T4

The HA is implemented The HA is implemented

FU assessments are carried
out occasionally depending

on individual OT

CONTROL MUNICIPALITIES EXPERIMENTAL MUNICIPALITIES

Figure 1 Flow-chart of the HA process in the control and intervention municipalities.
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administration. Furthermore, because of the project’s
complexity and duration and the effort required (par-
ticularly at the experimental sites), it is also necessary
that staff members and their leaders (on several
organizational levels) express a sincere interest in par-
ticipating in the study and a readiness to change their
practices [24,25].

Participants
In the intervention and control municipalities, all the OTs
who conduct HA needs assessment and certification as
part of their ordinary practice are eligible for inclusion in
the study. These OTs are the ones who identify potential
clients for inclusion in the study.
All the sites have identical inclusion and exclusion cri-

teria in relation to clients. All non-institutionalized per-
sons over 20 years of age who apply for a HA grant via
one of the OTs employed by the municipality are sys-
tematically considered eligible to participate in the study.
Exclusion criteria constitute living in sheltered housing
and/or an inability to communicate or follow instruc-
tions in Swedish. After a client has contacted an OT in
relation to a HA errand, the OT asks the client whether
he or she is willing to participate in the study. Participa-
tion in the study is completely voluntary and the partici-
pants receive oral and written information about the
study and are giving their informed consent by signing a
paper. Withdrawal or declined participation in the study
does not affect further services.

Sample size calculation
The power calculation is based on data from a longitu-
dinal study of the HA process [4,5]. Current power esti-
mates are calculated based on primary outcomes: (1)
dependence in daily activities, measured by means of the
Activities of Daily Living (ADL) Staircase [26] revised
version [27]; and (2) usability in the home, measured by
the Usability in My Home (UIMH) instrument [28,29].
According to formal calculation, a sample size of 117

people in each municipality is required in order to detect
the effect of the intervention with a statistical power
equal to 80%. This size is based on an expected improve-
ment of 0.5 in the ADL Staircase score and one of 1.5
on the UIMH score. This calculation is based on the as-
sumption that an HA is effective in both experimental
and control municipalities but that the effect is greater
at an experimental site.
Given that we expect a drop-out rate of 30% over time in

both groups owing to frailty, a total of 170 participants will
be recruited at both experimental sites and the same num-
ber at the control site. Based on data from previous re-
search, we anticipate that approximately 50% of those will
use MDs outdoors or indoors [4,5], thus allowing meaning-
ful sub-group analyses.

For the explorative segment targeting users’ perspectives,
20 clients and 10 cohabitants will be strategically selected
for qualitative interviews. The selection will be based on
data collection at T1, and the ambition is to make the sam-
ple as diverse as possible [30] in terms of sex, age, and MD
use. Ideally, 10 in 20 clients should be living alone, whereas
the remaining 10 should be cohabiting. The 10 significant
others of cohabiting clients will also be invited for individual
interviews.

The intervention
The intervention is the application of a standardized
research-based practice strategy for HA case management.
The development of the intervention was directed

throughout by the Medical Research Council’s (MRC)
guidelines [31], including dividing the process into the
following stages: developing, piloting, evaluating, and
implementing. The intervention consists of a new prac-
tice strategy comprising standardized procedures for the
assessment and evaluation of both person- and housing-
related aspects. Strategy development was guided by the-
ories and models from medicine and health—namely,
the International Classification of Functioning, Disabil-
ity, and Health (ICF) [2], occupational therapy [32], en-
vironmental gerontology [33], and current Swedish
legislation governing housing design, HAs [3,34], and
MD provision [35]. Given the strong focus on evalu-
ation, as well as the strong relation of the intervention
to current policy and legislation in Sweden and to the
MRC model, we also apply the theories of practice for
guiding programme evaluation that Shadish, Cook, and
Leviton [36] have outlined. In order to realize an evalu-
ation that can capture both clinical and economic per-
spectives, Øvretveit’s [37] work on evaluation of health
intervention is combined with health-economic theory
and models about the effectiveness, cost, and cost-
effectiveness of the intervention [38].
The intervention involves conducting structured assess-

ments with standardized measurements. The variables se-
lected are important as outcomes of HA or are included
based on the assumption that they contribute to the struc-
ture and focus of the OT assessment. Some variables are
included for participant-descriptive purposes. The inter-
vention at experimental sites consists of the following
structured components:

� An extensive training course for OTs covering the
standardized research-based practice strategy. The 5-
day course extends over 3 or 4 weeks. The research pro-
ject team is responsible for the course and for training
the OTs. The course covers how to conduct a struc-
tured assessment; how to use comprehensive and vali-
dated instruments in a structured way; and the
background, purpose, construction, and basic
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psychometric properties of each study instrument, along
with real-life situation assessments. The training also
covers procedures for selecting participants and gaining
informed consent, and it addresses ethical issues. The
training course includes pilot assessments of the OTs
before they begin data collection.

� OT assessments of physical environmental barriers
and housing accessibility prior to HA certification.

� OT assessment of client outcomes in terms of ADL
dependence, need for formal and informal help in
the home, and MDs prior to HA certification.

� Client’s self-administered assessments of home usability,
fear of falling, retrospective falls, participation and satis-
faction, client goal fulfilment, and health-related quality
of life prior to HA certification.

� Follow-up on client outcomes (i.e., according to OT
assessments and self-reports) at home visits that take
place 3, 6, and 12 months after HA implementation.

To strengthen data validity and reliability and to facili-
tate the incorporation of the intervention into ordinary
practice, the following operations are planned:

� Project leaders will arrange regular seminars to
increase compliance and adherence to the study
protocol. The seminars aim to deepen OTs’
understanding of the intervention components and
their competence in assessment and data analysis.
One seminar in the early phase is organized as a
focus-group interview, followed by additional focus-
group meetings after 6 and 12 months.

� Individual contacts with OTs are undertaken via
telephone or workplace visits for support and to
clarify any questions that arise.

The control municipalities
In the control municipalities, the OTs will not receive any
specific training; they work according to their regular rou-
tines for HA case management. Thus, needs assessment will
not necessarily employ instruments, follow-ups will be car-
ried out occasionally (depending on local routines), and each
OT will be free to register and manage client records ac-
cording to the traditional structure used in the municipality.
All the clients who meet the inclusion criteria and who have
agreed to participate in the study will be contacted by a pro-
ject administrator (i.e., a trained OT) who collects all data.
Since the project administrator will do assessments in the
control municipality similar to those the OTconducts at the
experimental sites, the control group will receive more at-
tention than usual, but not from a professional involved in
the HA or other interventions. That is, the clients and their
cohabitants receive the same amount of attention in both
municipalities.

Outcomes and measurements
Primary and secondary outcomes have been identified
based on previous research findings, as outlined earlier,
as well as based on current Swedish legislation concern-
ing building design and HA.
Table 1 provides an overview of all the outcomes mea-

sures and other types of data collected.

Primary outcomes

� Usability denotes the effectiveness of, efficiency of,
and client satisfaction with a specific environment
or technical device. It focuses on the performance of
tasks and activities and the related perception of
satisfaction [39]. Usability is also central in current
Swedish building legislation; thus, it is an important
outcome of an HA. It is measured with a revised
version of UIMH [28,29]. The client assesses his or
her satisfaction with the housing design in activity
performance. The instrument comprises 18 items
that reflect 18 different personal, instrumental,
leisure, and work-related activities.

� ADL dependence and difficulty is an
operationalization of independence and is thus
related to the legislative framework for HA and
measured with the ADL Staircase [26,40]. It
comprises nine items on feeding, transfer, using the
toilet, dressing, bathing, cooking, transportation,
shopping, and cleaning. For items on which the
participant is rated as independent, he or she is also
asked to state whether the corresponding activity is
performed with or without difficulty [41].

Secondary outcomes
Client level

� Fear of falling is measured using the short form of
the Falls Efficacy Scale-International [42], which
consists of seven items (i.e., activities).

� Falls are targeted based on previous research [43]
and measured using structured questions that
concern frequency, fall rate, locations, injuries [44],
and the frequency of near falls [45].

� Participation and satisfaction are assessed by means
of study-specific questions based on previous re-
search [46] and on the current goals of HA. This in-
cludes responding to 8 statements concerning the
frequency of and client satisfaction with
performance-related participation and togetherness-
related participation.

� Health-related quality of life is measured by means
of the EQ-5D-5 L [47]. This is a standardized instru-
ment consisting of a descriptive system targeting
mobility, self-care, usual activities, pain/discomfort,

Ekstam et al. BMC Health Services Research 2014, 14:602 Page 5 of 10
http://www.biomedcentral.com/1472-6963/14/602



and anxiety/depression, in combination with the EQ
visual analogue scale.

� Data on the type of MD and the frequency and
location of its use are collected by means of the
personal component of the Housing Enabler (HE)
instrument [48], as well through questions used in
previous research [43].

� Client goal fulfillment is investigated by means of
open questions concerning specific goals and
achievements with the HA before and after the
intervention to the client and occupational therapist.

Societal level

� Health-economic data are important for societal
planning purposes and in this study are collected in
the following direct-cost categories: time spent by the
OT with each client (both preparation time and direct
contact); time other professionals spend with each cli-
ent; time spent training the OTat the intervention site
and other direct costs for training; time and other

costs for travel; the cost of other consumables used
for each client; the amount of the grant given to each
client; and time for the assistance provided by formal
and by informal (family) caregivers. Data is collected
from an ad hoc resource-use questionnaire compiled
by the OTs, by during the follow-up period retrieving
grant applications, certificates, invoices and formal
grant decisions, related to each case from the
municipality office, and by using client-reported data
on assistance received by informal caregivers. Data
from the EQ-5D-5L instrument can be used for cost-
effectiveness calculations, as well.

� Client relocation data are targeted by using a single
dichotomous item question. This outcome is
included because relocation to another ordinary or
sheltered housing facility is sometimes an alternative
to HA or a solution when HA proves insufficient.

Descriptive client data
Descriptive data concern both participants and housing.
Here we include data on the prevalence of physical

Table 1 Outcome measures and follow ups

Primary outcome Measurements Baseline
3 months 6 months 12 months

(T1) (T2) (T3) (T4)

Usability of the home Usability in My Home instrument [28,29]. X X X X

ADL dependence and difficulty ADL Staircase [26,41]. X X X X

Secondary outcome

Fear of falling The Short Falls Efficacy Scale-International
[42].

X X X X

Fall incidence Retrospective self-report on falls incidences
during the last six months

X X X X

Mobility devices Self-reported use and need X X X X

Participation and satisfaction Self-reported aspects of participation and
satisfaction.

X X X X

Health-related quality of life and quality
adjusted life years (QUALYs)

EQ-5D-5L [47]. X X X X

Cost Item on costs for staff, material, travel,
administration, etc.

X X X X

Repeated HA Self-reported question and register data from
the municipality

X X X

Relocation Self-reported question X X X

Formal and informal care Items on formal and informal care, who, and
minutes per week, self-reported

X X

Descriptive variables

Age, gender, country of origin, educational
level, employment, and civil status.

Self-reported questions X

Living conditions and housing standards X X X X

Cognitive status Montreal Cognitive Assessment, MOCA
[49,50].

X

Functional limitations Housing Enabler [48]. X X X X

Environmental barriers Housing Enabler [48]. X

List of abbreviations: ADL Activities of Daily Living, EQ-5D European Quality of Life-5 Dimensions, HA Housing Adaptation.
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environmental barriers, functional limitations, formal
and informal care, living conditions, housing standards,
repeated HA, age, gender, country of origin, educational
level, employment, and civil status.
At baseline, the HE instrument [48] is used to deter-

mine the physical environmental barriers and accessibil-
ity problems. HE is a valid and reliable instrument for
assessing and analyzing accessibility problems in hous-
ing. The instrument is administered in three steps, utiliz-
ing a combination of interview and observation: the first
step targets the individual by assessing the presence of
functional limitations (12 items) and dependence on mo-
bility devices (2 items). The second step assesses the
presence or absences of physical environmental barriers
in the home and in the immediate outdoor environment
(161 items). Finally, based on the assessments in the first
two steps, the magnitude of accessibility problems
caused by a particular combination of functional limita-
tions, dependence on MDs, and environmental barriers
can be calculated using existing algorithms.
In addition, the Montreal Cognitive Assessment (MoCA)

is used as a brief cognitive screening tool [49,50]. The
MoCA covers a wide range of cognitive functions, such as
short-term memory, executive functions, visuospatial abil-
ities, language, attention, concentration, working memory,
and temporal and spatial orientation [50].
The first baseline visit, conducted prior to the HA’s im-

plementation, takes approximately 90 minutes. Each of
the three visits after the HA (i.e., at 3, 6, and 12 months)
takes approximately 45 minutes. This new practice strat-
egy requires that the OT meets each client at least four
times in his or her home (T1–T4). The assessment tools
used to structure the data collection will differ among
these measurement points (see Table 1).

Process data
In order to explore and evaluate the process and thus to
understand changes in outcomes in the intervention muni-
cipalities, multiple methods are used to collect empirical
data. The data collection focuses on feasibility, perceptions,
and experiences of the intervention by targeting multiple
perspectives—namely, those of clients, cohabitants, and
OTs. Qualitative, semi-structured interviews with selected
participants (i.e., clients and cohabitants) will be conducted
before and after the HA in order to gain deeper knowledge
about the participants’ expectations and experiences, as
well as about the results of the HAs. The interviews will ad-
dress the following three areas: (1) the intended goal of the
HAs; (2) the clients’ and cohabitants’ roles in the decision,
how well their needs and desires are met, and how they
perceive the communication with various stakeholders; and
(3) their long-term experiences and perceptions of the HAs
in relation to home and health. The interviews will be

audiotaped and conducted by the first author in the partici-
pants’ homes.
At the very end of the 5-day training course, the OTs

complete an evaluation form focusing on their readiness to
apply the new strategy in their daily practice. Facilitation in
terms of reflection is an essential part of applying the inter-
vention, and while the individual evaluations, seminars, and
focus-group interviews are part of the intervention, the data
collected on these occasions are used in the process evalu-
ation, as well. After each assessment occasion, the OTs note
whether they have followed the study protocol and in what
ways they diverged from it, along with the reason for any
non-adherence. Data collected on internal and external
drop-outs will also be used to evaluate processes.

Data analyses
Cross-sectional and longitudinal data analyses will be
conducted depending on the research questions and the
data, including statistical analyses, health-economic ana-
lyses, and qualitative analyses. Qualitative and quantita-
tive data will be sequentially analyzed, and case studies
will be developed.

Effects on the client level
Statistical analyses will be conducted on the group and
sub-group levels, and common descriptive, inferential,
and exploratory statistics will be applied. Depending on
the characteristics of the variables, parametric and non-
parametric statistics will be used, and both variable-
based and person-based statistical analysis approaches
[51] will be considered. All statistical analyses will be fi-
nally decided upon and described in subsequent papers,
depending on the specific research questions they target.
Differences between the intervention and control groups

in primary and secondary outcomes will be analyzed cross-
sectionally at baseline and 3, 6, and 12 months later.
Changes over time in outcomes will be calculated by means
of a sign test for nominal data, Wilcoxon’s test for ordinal
data, and a t-test for interval data. For correlations between
single variables, Spearman’s rank correlation will be used,
whereas canonical correlations will explore relationships
among multivariate combinations of variables [52].
Because the study has a structure in which participants

are nested within the municipalities, we will use hierarchical
mixed-effects regression models and multi-level modeling
approaches to evaluate differences between the intervention
and control groups in changes over time in primary out-
comes, as measured by the ADL Staircase and UIMH
instruments, and in all secondary outcomes. Potential rela-
tions between different primary and secondary outcomes
will be investigated by means of correlation analyses and
Structural Equation Modeling Techniques (SEM). A mixed-
linear-effects model will be used to examine the relation be-
tween client outcomes and client, as well as environmental
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characteristics, before and after the HA. The method is a de-
velopment of regression and ANOVA, allowing a model of
“within-subject dependence.” In order to generate know-
ledge of different groups’ patterns of changes, we will con-
duct a person-oriented analysis.
Missing data will be imputed following the guidelines

for each instrument.

Effects on the societal level
Cost, cost-effectiveness, and cost-utility analyses will be per-
formed from the perspective of the municipalities. The
analysis of costs will consider the following direct-cost cat-
egories in both the experimental and the control groups.
In order to estimate more correctly the resources used in

the process of HA, the assistance provided by informal care-
givers will also be assessed and considered in the cost ana-
lysis. The value assigned to an hour of informal caregivers’
assistance will be equal to the hourly salary of an unskilled
care assistant.
The cost-effectiveness analysis will compare the costs

and outcomes of the two trial arms. As outcomes mea-
sures we will use the ADL dependency change over the
trial period and the number of institutionalizations and
housing relocations. Because both the costs and the effects
of the interventions will occur over a period of one year, it
will not be necessary to adjust for the time delay or to dis-
count the measures.
Three incremental cost-effectiveness ratios (ICER) will be

calculated by taking the difference in costs divided by the
difference in the three outcome benefits between the two
groups: one unit of ADL score gain, one institutionalization
avoided, one relocation avoided. All available data on client
and societal levels will be used to identify the variables in-
cluded in the analysis in order to answer the hypotheses.
The ICER will represent the additional costs of gaining,
through the intervention, an additional unit of these out-
comes measures.
In a later step, probabilistic sensitivity analyses (PSA)

will also be performed on the three models using the soft-
ware TreeAge Pro 2009. Results from the PSA will be pre-
sented as an acceptability curve, graphically illustrating
the probability that the intervention is cost-effective over
a range of willingness-to-pay values.
A cost-utility analysis (CUA) will estimate the ratio be-

tween the cost of an intervention and the benefit it yields
in terms of quality-adjusted life years. The PSA of this
model will follow a procedure similar to that of the cost-
effectiveness analysis.

Process exploration and evaluation
To explore the processes behind changes in outcomes
on a client and a societal level, quantitative and qualita-
tive data will be analyzed over time.

The qualitative interviews of the clients and cohabitants
are exploratory in character and will describe the process
of applying for an HA, installing an HA, and using an HA
in everyday life. Because the data reflect a process, the
analysis will follow the principles of grounded theory ac-
cording to Charmaz [53].
For each client, HA grant certificates and other docu-

ments related to the grant application such as grant pro-
posals, grant decisions and invoices, will be analyzed in
order to gain knowledge about the nature of the HA ap-
plied for, whether or not HA was granted, and other
considerations among the OTs, the grant managers, and
the clients and cohabitants.
The type of each HA and formal and informal help

will be analyzed quantitatively and combined with sur-
vey data and data on drop-out, as well as with qualitative
interview data. In addition, quantitative and qualitative
data will be combined using mixed-methods analyses
[22] in the context of case studies [54].
The process among the OTs will be analyzed by means of

the baseline 30-minute paper in which the OTs describe in
detail their current HA practices, the evaluation form fo-
cusing on their readiness to apply the new practice strategy,
and the focus-group interviews. In addition, data about the
quality of each OT’s application of the intervention in or-
dinary practice and on his or her study protocol adherence
will be analyzed. For this purpose we will apply descriptive
statistics, in combination with conventional and directed
content analysis [55].

Time frame
The project runs from 2013 to 2015.

Discussion
The future evaluation of this non-randomized, quasi-
experimental trial aims to determine the effects of applying
a research-based strategy in relation to HA on the client
and societal levels. One could argue that it would have been
preferably to conduct a randomized control study (RCT)
design. However, conducting a RCT in relation to HA is
not possible in Sweden since those that are assessed as
requiring HA have a legal right to receive it; they can there-
fore not be randomized to a non-intervention group. A
RCT study in this area may however be possible in coun-
tries with other health care systems and legislations. For
example, in the United States of America a prospective ran-
domized controlled pilot trial design was used to evaluate
the effect of a multi-component behavior and home repair
intervention [56]. The control group then received the
same amount of time as the intervention group did, spent
on social attention and engagement instead of behavior and
home repair intervention [56]. In the current study, the
project administrator is spending the same amount of time
with the participants in the control municipalities as the
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OTs is at the experimental sites. However, it is not possible
to decline the participants in the control group the HA.
Due to the Swedish context other designs than RCT have
been used to evaluate the effect of HA by comparing
groups receiving HA such as using people on the waiting
list as a control group [8,57] or as in the current study by
comparing ordinary practice to a structured research-based
strategy.
The new practice strategy is based on extensive research

conducted over the years, including both our own research
[4-7,20,29,41,43] and that of other researchers [56,57]. The
intervention in this study has been developed and tested
through many years of research and in discussion with
practitioners. This process has included methodological
development and testing see, e.g., [29,58,59], research aimed
at identifying the most important outcomes see, e.g.,
[6-8,18,46,57] and research targeting current HA case-
management procedures in Swedish municipalities [20].
Since complex interventions comprise multiple compo-
nents that are interrelated or interdependent they can be
challenging to develop, document, evaluate, and report.
However, based on knowledge on the wide variation of
how the OTs structure their work on HA [20] studies like
these are needed to develop evidence based practice.
The assessment instruments used have been developed

and tested in various earlier projects. They have been psy-
chometrically tested and are valid and reliable for use in re-
search and practice in the context of the home, including
considerations of HAs and MDs. Extensive assessment is
part of the intervention, aiming not only at collecting data
on important outcomes but also at focusing on the OTs’
pre-intervention assessment of relevant areas of the hous-
ing. This is the particular role of the HE [48]; an instrument
that measures the magnitude of accessibility problems in
housing. Physical environmental barriers are then assessed
according to national standards for housing design. While
these aspects are important, given that HAs are individually
tailored interventions that extend beyond measures and
standards, from a theoretical perspective norms and stan-
dards are not valid outcomes of HA [3]. However, using the
HE as a valid and reliable checklist for the pre-HA walk-
through assessment of the housing is extremely valuable
and ensures that the OTs cover every area of the house in
the walk-through.
One important aspect of health-care practice comprises

the economic effects of various interventions. Health-
economic evaluations call for data collected over a longer
period, and the 12-month follow-up time frame applied in
this study may be too short. Nevertheless, given that the
health-economic data collected are more detailed and exten-
sive than data gathered in previous Swedish studies on HA,
this project will contribute to knowledge about the health-
economic effects of HAs and MDs. Part of the intervention
in this project is the data collectors’ education and training,

which includes regular seminars and meetings for progress
follow-up. Current research has demonstrated that in order
to reach sufficient intervention fidelity, continuous data-
collector monitoring is crucial, in particular in the case of
complex interventions [60]. An intervention like this is
time-consuming, both when it comes to the training of the
occupational therapists and the time they spend doing the
intervention, but might be efficient in the long term. This is
important to take into account in the health-economic
evaluation.
Once the study has been completed, the results will be

used for further optimization of the practice strategy for
HAs, in close collaboration with the data-collecting occupa-
tional therapists. Testing this new strategy in municipality
practice responds to the need for effective health-promotion
interventions that are based on research and provided in an
efficient way.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
LE has been responsible for writing the paper and participated in the study
design, data-collector training, and supervision. GC, MHN, and CC contrib-
uted to all parts of the paper, as well as to the design of the study. AMF is
the PI for the project described in this paper and responsible for design,
data-collector training, and supervision and has drafted all sections of this
manuscript All the authors have approved the final version of the paper.

Acknowledgements
The study is being conducted within the Centre for Ageing and Supportive
Environments (CASE) at Lund University, Sweden.
The Swedish Research Council (FORMAS), the Swedish Research Council for
Health, Working Life, and Welfare (FORTE), and the Faculty of Medicine at
Lund University are contributing financially to the study.

Author details
1Department of Health Sciences, Lund University, Box 157, 221 00 Lund,
Sweden. 2Italian National Research Center on Aging (INRCA), Ancona, Italy.

Received: 26 February 2014 Accepted: 14 November 2014

References
1. World Health Organization, WHO & World Bank: World Report on Disability.

2011 [http://www.who.int/disabilities/world_report/2011/en/index.html]
2. World Health Organization, WHO: International Classification of Functioning,

Disability and Health (ICF). 2001 [http://www.who.int/classifications/icf/en/]
3. Svensk Författningssamling, SFS 1992:1574: Lag om bostadsanpassningsbidrag

mm. Swedish Act on Housing Adaptation Grants etc; In Swedish.
4. Fänge A, Iwarsson S: Changes in accessibility and usability in housing: an

exploration of the housing adaptation process. Occup Ther Int 2005, 12(1):44–59.
5. Fänge A, Iwarsson S: Changes in ADL dependence and aspects of

usability following housing adaptation: a longitudinal perspective.
Am J Occup Ther 2005, 59(3):296–304.

6. Wahl HW, Fänge A, Oswald F, Gitlin LN, Iwarsson S: The home
environment and disability-related outcomes in aging individuals: what
is the empirical evidence? Gerontologist 2009, 49(3):355–367.

7. Pettersson C, Löfqvist C, Malmgren Fänge A: Clients’ experiences of housing
adaptations: a longitudinal mixed-methods study. Disabil Rehabil 2012,
34(20):1706–1715.

8. Petersson I, Kottorp A, Bergström J, Lilja M: Longitudinal changes in
everyday life after home modifications for people aging with disabilities.
Scand J Occup Ther 2009, 16(2):78–87.

9. Heinrich S, Rapp K, Rissmann U, Becker C, König HH: Cost of falls in old
age: a systematic review. Osteoporos Int 2010, 21:891–902.

Ekstam et al. BMC Health Services Research 2014, 14:602 Page 9 of 10
http://www.biomedcentral.com/1472-6963/14/602

http://www.who.int/disabilities/world_report/2011/en/index.html
http://www.who.int/classifications/icf/en/


10. Gillespie LD, Robertson MC, Gillespie WJ, Sherrington C, Gates S, Clemson
LM, Lamb SE: Interventions for preventing falls in older people living in
the community. Cochrane Database Syst Rev 2012, 9, CD007146.

11. Spillman BC: Changes in elderly disability rates and the implications for
health care utilization and cost. Milbank Q 2004, 82(1):157–194.

12. Parker MG, Thorslund M: Health trends in the elderly population: getting
better and getting worse. Gerontologist 2007, 47(2):150–158.

13. Aplin T, de Jonge D, Gustafsson L: Understanding the dimensions of
home that impact on home modification decision making. Aust Occup
Ther J 2013, 60(2):101–109.

14. Andrich R, Caracciolo A: Analysing the costs of individual assistive
technology programmes. Disabil Rehabil Assist Technol 2007, 2(4):207–234.

15. Harris F, Sprigle S: Cost analyses in assistive technology research.
Assist Technol 2003, 15:16–27.

16. Fuhrer MJ: Assessing the efficacy, effectiveness, and cost-effectiveness of
assistive technology interventions for enhancing mobility. Disabil Rehabil
Assist Technol 2007, 2(3):149–158.

17. Jutkowitz E, Gitlin LN, Pizzi LT, Lee E, Dennis MP: Cost effectiveness of a
home-based intervention that helps functionally vulnerable older adults
age in place at home. J Aging Res 2012, 2012:1–6.

18. Chiatti C, Iwarsson S: Evaluation of housing adaptation interventions:
integrating the economic perspective into occupational therapy practice.
Scand J Occup Ther 2014, 21(5):323–333.

19. Boverket: Bostadsanpassningsbidragen 2012, Housing adaptation grants 2012
[In Swedish]. Karlskrona, Sweden: Rapport; 2013:34.

20. Malmgren Fänge A, Lindberg K, Iwarsson S: Housing adaptations from the
perspectives of Swedish occupational therapists. Scand J Occup Ther
2013, 20(3):228–240.

21. Polit DF, Beck CT: Essentials for Nursing Research: Appraising Evidence for Nursing
Practice. Philadelphia: Wolters Kluwers/Lippincott, Williams & Wilkins; 2013.

22. Creswell JW, Plano Clark VL: Designing and Conducting Mixed Methods
Research. Thousand Oaks: Sage; 2007.

23. Clark JP: How to peer review a qualitative manuscript. In Peer Review in Health
Sciences. Secondth edition. Edited by Godlee F, Jefferson T. London: BMJ Books;
2003.

24. Fitzgerald L, Ferlie E, Wood M, Hawkins C: Interlocking interactions, the
diffusion of innovations in health care. Hum Relat 2002, 55(12):1429–1449.

25. Bucknall T, Rycroft-Malone J: Evidence-based practice. In Models and Frame-
works for Implementing Evidence-Based Practice: Linking Evidence to Action.
Edited by Rycroft-Malone J, Bucknall T. Chichester: Wiley-Blackwell; 2010.

26. Sonn U, Asberg KH: Assessment of activities of daily living in the elderly.
A study of a population of 76-year-olds in Gothenburg, Sweden. Scand J
Rehabil Med 1991, 23(4):193–202.

27. Iwarsson S, Isacsson Å, Lanke J: ADL dependence in the elderly population
living in the community: the influence of functional limitations and
physical environmental demand. Occup Ther Int 1998, 5(3):173–193.

28. Fänge A, Iwarsson S: Physical housing environment: development of a
self-assessment instrument. Can J Occup Ther 1999, 66(5):250–260.

29. Oswald F, Schilling O, Wahl H-W, Fänge A, Sixsmith J, Iwarsson S:
Homeward bound: introducing a four-domain model of perceived
housing in very old age. J Environ Psychol 2006, 26:187–201.

30. Patton MQ: Qualitative Research & Evaluation Methods. 3rd edition. Thousand
Oaks: Sage; 2002.

31. Craig P, Dieppe P, Macintyre S, Michie S, Nazareth I, Petticrew M:
Developing and evaluating complex interventions: the new Medical
Research Council guidance. BMJ 2008, 337:a1655.

32. Canadian Association of Occupational Therapists, CAOT: Enabling Occupation II:
Advancing a Canadian Occupational Therapy Vision for Health, Well-being and
Justice through Occupation. Ottawa, ON: CAOT Publications ACE; 2007.

33. Scheidt RJ, Norris-Baker C: The general ecological model revisited: Evolution,
current status, and continuing challenges. In Annual Review of Gerontology and
Geriatrics. Edited by Wahl H-W, Scheidt RJ, Windley PG. New York: Springer
Publishing; 2003.

34. Svensk Författningssamling, SFS 2010:900: Planning and Building Act. 2010.
35. Svensk Författningssamling, SFS 1982:763: Health Care Act. 1982.
36. Shadish WR, Cook TD, Leviton LC: Foundations of Program Evaluation:

Theories of Practice. Newbury Park: Sages; 1995.
37. Øvretveit J: Evaluating Health Interventions. Maidenhead: Open University

Press, McGraw-Hill Education; 1998.

38. Drummond MF, Sculpher MJ, Torrance GW, O’Brian BJ, Stoddart GL: Methods
for the Economic Evaluation of Health Care Programmes. New York: Oxford
University Press; 2005.

39. International Organization for Standardization (ISO): 9241. Ergonomics
Requirements for Office with Visual Display Terminals (VDTs). Geneva:
International Organization for Standardization; 1992-2001.

40. Åsberg KH, Sonn U: The cumulative structure of personal and
instrumental ADL. A study of elderly people in a health service district.
Scand J Rehabil Med 1989, 21(4):171–177.

41. Iwarsson S, Horstmann V, Sonn U: Assessment of dependence in daily activities
combined with a self-rating of difficulty. J Rehabil Med 2009, 41(3):150–156.

42. Kempen GIJM, Yardley L, van Haastregt JCM, Zijlstra GAR, Beyer N, Hauer K,
Todd C: The Short FES-I: a shortened version of the falls efficacy scale-
international to assess fear of falling. Age Ageing 2008, 37:45–50.

43. Iwarsson S, Horstmann V, Carlsson G, Oswald F, Wahl H-W: Person-environment
fit predicts falls in older adults better than the consideration of environmental
hazards only. Clin Rehabil 2009, 23(6):558–567.

44. Lamb SE, Jørstad-Stein EC, Hauer K, Becker C: Development of a common
outcome data set for fall injury prevention trials: the Prevention of Falls
Network Europe consesus. J Am Geriatr Soc 2005, 53(9):1618–1622.

45. Gray P, Hildebrand K: Fall risk factors in Parkinson’s disease. J Neurosci Nurs
2000, 32(4):222–228.

46. Haak M, Fänge A, Horstmann V, Iwarsson S: Two dimensions of
participation in very old age and their relations to home and
neighborhood environments. Am J Occup Ther 2008, 62(1):77–86.

47. Herdman M, Gudex C, Lloyd A, Janssen MF, Kind P, Parkin D, Bonsel G,
Badia X: Development and preliminary testing of the new five-level
version of EQ-5D (EQ-5D-5 L). Qual Life Res 2011, 20(10):1727–1736.

48. Iwarsson S, Slaug B: Housing Enabler. A Method for Rating/Screening and
Analysing Accessibility Problems in Housing. 2nd edition. Lund & Staffanstorp,
Sverige; Veten & Skapen HB och Slaug Enabling Development; 2010.

49. Freitas S, Simões MR, Marôco J, Alves L, Santana I: Construct validity of the
Montreal Cognitive Assessment (MoCA). J Int Neuropsychol Soc 2012,
18(2):242–250.

50. Nasreddine ZS, Phillips NA, Bédirian V, Charbonneau S, Whitehead V, Collin I,
Cummings JL, Chertkow H: The Montreal Cognitive Assessment, MoCA: a brief
screening tool for mild cognitive impairment. J Am Geriatr Soc 2005,
53(4):695–699.

51. Kazdin AE: Research Design in Clinical Psychology. 4th edition. Needham
Heights, MA: Allyn & Bacon; 2003.

52. Stevens J: Applied Multivariate Statistics for the Social Sciences. Mahwah, NJ:
Lawrence Erlbaum; 1996.

53. Charmaz K: Grounded Theory. London: Sage; 2008.
54. Yin RK: Case Study Research. London: Sage; 2009.
55. Hsieh HF, Shannon SE: Three approaches to qualitative content analysis.

Qual Health Res 2005, 15(9):1277–1288.
56. Szanton SL, Thorpe RJ, Boyd C, Tanner EK, Leff B, Agree E, Xue Q, Allen JK, Seplaki

CL, Weiss CO, Guralnik JM, Gitlin LN: Community aging in place, advancing
better living for elders: a bio-behavioral-environmental intervention to improve
function and health-related quality of life in disabled older adults. J Am Geriatr
Soc 2011, 59(12):2314–2320.

57. Petersson I, Lilja M, Hammel J, Kottorp A: Impact of home modification
services on ability in everyday life for people ageing with disabilities.
J Rehabil Med 2008, 40:253–260.

58. Fänge A, Iwarsson S: Accessibility and usability in housing: construct validity and
implications for research and practice. Disabil Rehabil 2003, 25(23):1316–1325.

59. Fänge A, Lanke J, Iwarsson S: Statistical assessment of changes in ADL
dependence: three-graded versus dichotomised scaling. Int J Rehabil Res 2004,
27(4):305–309.

60. Hasson H: Systematic evaluation of implementation fidelity of complex
interventions in health and social care. Implement Sci 2010, 5:67–75.

doi:10.1186/s12913-014-0602-5
Cite this article as: Ekstam et al.: A research-based strategy for
managing housing adaptations: study protocol for a quasi-experimental
trial. BMC Health Services Research 2014 14:602.

Ekstam et al. BMC Health Services Research 2014, 14:602 Page 10 of 10
http://www.biomedcentral.com/1472-6963/14/602


