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Objective: To identify the impairments and limitations that
indicate loss of independence in older patients after discharge from post-acute rehabilitation.
Design: Prospective cohort study.
Subjects/patients: A total of 128 patients in the development
cohort and 137 patients in the validation cohort.
methods: Data on functioning and previous living situation
were collected at admission; data on prospective living situation were collected at discharge. Multivariable logistic and
non-parametric (CART) analyses were carried out with the
development cohort. The resulting models were validated in
a validation cohort.
Results: Development cohort: mean age was 80.3 years (95%
confidence interval (CI) 79.1–81.6), 52% of patients experienced loss of independence. The International Classification
of Functioning, Disability and Health (ICF) category d465
“moving around using equipment” (odds ratio (OR) = 2.7,
95% CI 1.2–5.8) and a dichotomous indicator variable for
fractures or joint replacement (OR = 2.3, 95% CI 1.1–4.9)
remained in the logistic model. CART yielded the ICF categories d465 “moving around using equipment”, and b765
“involuntary movement functions” conditional on d465. Validation cohort: mean age was 72.6 years (95% CI 70.3–74.9).
40% experienced loss of independence. d465 (OR = 7.6, 95%
CI 1.6–35.5) and b765 (OR = 5.9, 95% CI 2.6–13.4) were also
significant predictors in the logistic model.
Conclusion: Older patients who are not able to move around
with the help of equipment at the beginning of post-acute
rehabilitation are 3 times as likely to lose independence when
discharged. It may be important for patients’ independent
living to encourage the use of wheelchairs and walking aids
at very early stages of rehabilitation.
Key words: aged, rehabilitation, disability, outcome assessment
(healthcare), ICF.
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Introduction
The objectives of post-acute rehabilitation in older patients are to
sustain physical functioning during the acute episode of illness and
to initiate the restoration of physical functioning as early as possible
(1). The broader goals are to prevent disability, to maintain or restore patients’ autonomy and to prevent the need for long-term care
(2). Therefore, independence, i.e. the possibility to continue living
at home, is one of the major outcomes concerning older people.
With growing numbers of frail older persons and decreasing
financial resources of the health system, there is an increasing need for efficient geriatric rehabilitation services. Loss of
independence and the prolonged need for nursing care implies
both decreased quality of life and increased costs (3, 4). Thus,
by analysing indicators for loss of independence, treatment
targets can be set at the beginning of the rehabilitation process
and efficient discharge planning can be arranged. This includes
conceivable needs, such as modifications of the home environment or prolonged follow-up and assistance (5).
Many different indicators for independence after discharge
have been identified. They include physiological, sociodemographic, and psychosocial indicators, such as age, primary
diagnosis, number of co-morbidities, emotion and cognition
(3, 6–8). Equally, parameters of functioning, such as urinary
incontinence, visual impairment, and impaired mobility, are
associated with the need for nursing care after discharge (9).
Therefore, functioning at the beginning of rehabilitation
therapy, usually assessed by measures of activities of daily living and self-care, such as the Barthel Index, or the Functional
Independence Measure (FIMTM), can predict if the patient will
be able to live independently (3, 10–12). For example, patients
after stroke with low FIMTM scores at admission had a 12-fold
increased risk of loss of independence after their discharge
from rehabilitation, i.e. the need for additional assistance or
placement in a nursing home (13). Nevertheless, the specific
components of patients’ functioning associated with loss of
independence are not known. More detailed models for discharge destination are therefore warranted.
The International Classification of Functioning, Disability
and Health (ICF) (14) categories potentially facilitate the de-
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scription and classification of all aspects of function and health
in individuals, independent of a specific instrument (15). Based
on the ICF a so-called geriatric ICF Core Set was developed by
a formal decision-making and consensus process (16, 17). This
ICF Core Set (see Appendix) is a selection of categories out of
the whole classification that can serve as the minimal standard
for the assessment and reporting of functioning and health.
The objective of this study was to develop a model for loss
of independence after discharge based on the ICF Core Set for
post-acute geriatric rehabilitation facilities. More specifically,
the objective was to identify the specific and readily identifiable
impairments and limitations that indicate loss of independence and
that may be amenable to intensified rehabilitation interventions.
Methods
Study design
Development cohort. As development cohort a convenience sample of
older patients requiring rehabilitation care in a post-acute rehabilitation facility was included. Patients were recruited from the geriatric
rehabilitation hospital of the Arbeiterwohlfahrt Bezirksverband
Unterfranken e.V. Würzburg between July and December 2002. This
freestanding hospital is a model project of the Federal Republic of
Germany and the State of Bavaria for the rehabilitation of elderly
people and is equipped with 84 in-patient beds on 3 wards.
Validation cohort. The validation cohort comprised a convenience
sample of patients admitted to 5 post-acute rehabilitation facilities.
Patients were recruited from the geriatric rehabilitation hospital
Würzburg and 4 rehabilitation wards of acute hospitals in the cities
of München, Ingolstadt and Nürnberg between July 2004 and December 2005. Those 4 wards specialize in post-acute rehabilitation, but
do not focus specifically on older patients. They are equipped with
10–40 beds each.
For both cohorts informed consent was obtained from patients or, if
the responsible physician indicated that a patient was unable to make
an informed decision, from the patient’s carer. Criteria for admission
to each facility were old age, need and capacity for rehabilitation (assessed by the responsible physician at the acute hospital), patients’
consent and reimbursement provided. Approval was obtained from
the institutional ethics committees.
Measures
Data were collected by interview within the first 14 days after admission (mean 4.6, standard deviation (SD) 3.4) with a standardized case
record form.
The ICF has 2 parts, each divided into 2 components. Part 1 covers:
1. Body Functions (b), Body Structures (s) and 2. Activities and
Participation (d).
Part 2 covers contextual factors including the components: 1. Environmental Factors (e) and 2. Personal Factors. The geriatric ICF Core
Set is a list of categories of the ICF that were chosen in a multi-stage
consensus process on which aspects of functioning are relevant for
aged patients, integrating evidence from empirical studies and input
from experts (17). The categories were coded 1 if any limitation/restriction/impairment was present and 0 if absent. Although there is no
valid operational specification of the ICF categories at the moment,
there is empirical evidence that ICF categories yield valid results
if this dichotomized qualifier is used (18). Length of stay (LOS),
medical diagnosis, the patients’ prior living conditions and discharge
living conditions were collected from the hospital records. Candidate
variables for inclusion into a multiple regression model included the
123 categories of the geriatric ICF Core Set, age, gender, LOS, and
diagnosis leading to rehabilitation.
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Loss of independence was defined as follows: if the patient was
discharged home but needed more assistance than before, if the patient
had to move either to a carer’s household, or to an adult or nursing
home, or if the patient was transferred to another rehabilitation facility
or to acute medical care. A patient who had already been at a nursing
home prior to admission to the rehabilitation facility was not defined
as having lost independence.
Statistical analysis
Model development. To screen for potential predictors we used bivariate χ2 tests and t-tests exploring the association between independent
variables and the dependent variable (loss of independence/stable
living situation). A variable would be a candidate for entering the
regression model if it had a p-value < 0.20 in the bivariate test. To
avoid collinearity, variables would be selected for entering the multiple
logistic model only if the Spearman correlation coefficient was < 0.5.
Between 2 correlated variables, the variable with the stronger association with the dependent variable would enter the model.
A logistic model was then used to select the final set of predictors
based on backward elimination (p < 0.05 to remove).
Model fit was tested by the Hosmer-Lemeshow statistic, which
should be non-significant (p > 0.05) to maintain the null hypothesis
of adequate fit (19). Predictive power of the logistic model was determined using Receiver Operating Characteristics (ROC) curves (20).
The ROC curve indicates how well any model is able to distinguish
between events and non-events, yielding the c-value as a measure for
the area under the curve. By definition, the c-value varies between 0.5
and 1; the higher the c-value the better the model.
Model validation. Logistic regression poses several challenges. There
are few diagnostic procedures to assess model fit within one sample.
Variable selection becomes difficult in case of collinearity, which is
to be expected in human functioning, and detection of interaction,
which is also to be expected in the case of many variables, may become onerous, yielding non-intuitive interpretations of the interaction
parameters. Non-parametric regression methods, such as Classification and Regression Trees (CART), work without assumptions on the
underlying data and simplify the identification of interactions and
specific risk groups (21).
We therefore followed a stepwise strategy for model validation. We
first applied the CART procedure to the development sample. CART
divides a population into several subpopulations depending on certain
characteristics. Subpopulations are as homogenous as possible with
regard to the outcome variable; here the outcome was discharge to
the same living situation as before. There are many different ways to
construct CART. We employed the technique proposed by Lausen et
al. (22). In brief, the data set is partitioned according to the predictor
variable with the smallest p-value. After the partitioning the subsets
are reconsidered for partitioning based on the remaining predictor
variables. This algorithm is repeated until a pre-set stop criterion is
reached. The recursive partitioning strategy results in a tree, where the
root is the whole data set and the leaves are the final subsets, which
are as homogenous as possible with regard to the dependent outcome
variable. We defined the following stop criterion: the partitioning
would have to stop if the significance level of the best split exceeded
0.10. To avoid spurious results we additionally defined that subsets
with less than 25 persons should not be considered for a further split.
Model performance was evaluated by a ROC curve. The SAS macro
%treedisc (23) was used to create the tree.
We hypothesized that CART would show hidden interactions not
detected by logistic regression. Based on the variables retained in
the CART model, a second logistic model was built and its model fit
was evaluated.
Furthermore, the resulting models were evaluated in a new dataset.
A different population was used to gain information on external validity of the models.
Statistical analyses were carried out with SAS for Windows version
9.1 (SAS Institute, Inc., Cary, NC, USA).

Early-stage determinants of independent living in older patients
Table I. Sociodemographic characteristics of development and
validation sample
Living
situation
stable

Loss of in
dependence

128
Development sample, n
Mean age (SD)
80.3 (7.2)
Female gender, %
69
Musculoskeletal condition, % 43

61
79.7 (6.7)
69
36

67
80.8 (7.6)
69
48

137
Validation sample, n
Mean age (SD)
72.6 (13.4)
Female gender, %
54
Musculoskeletal condition, % 30

82
73.6 (13.8)
63
34

55
71.1 (12.7)
40
24

Total

SD: standard deviation.

Results
Model development
A total of 128 patients were included in the development phase
of this study, 52% of whom experienced loss of independence.
Patients’ ages ranged from 62 to 98 years, with a median of
81 years. The mean age in the sample was 80.3 years (95%
CI 79.1–81.6), mean length of stay was 31.2 days (95% CI
28.4–34.0). Women represented 69% of the patients. The most
common reasons for admission were simple or complex fractures and joint replacement (43%), cerebrovascular conditions,
mainly stroke (25%), cardiovascular and oncological conditions (33%). All patients had at least one additional diagnosis
with a mean of 6.5 (95% CI 5.9–7.1 (SD 3.5)). Before the event
leading to rehabilitation most patients (98%) lived in at home,
while 2% lived in nursing homes.
Table I shows the sociodemographic characteristics of the
study population stratified by living situation after discharge
(worse/stable).
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Eighteen variables met the inclusion criteria for the multivariable logistic model (see Table II). Categories b110, b176
and b450 were not included in the logistic model because of
zero cell count. As a rule, a logistic model should hold at least
10 events per parameter included (24). We therefore started
with 2 subsets of the 18 variables, one consisting of the categories from the component Body Functions, one consisting
of the categories from the component Activities and Participation. Of all included variables, only the ICF category d465
“moving around using equipment” controlled for diagnosis
(dichotomous indicator variable for fractures of joint replacement – musculoskeletal condition (msk)) remained in the final
model (see Table III for parameter estimates) after backward
selection. Patients with limitations in moving around using
equipment had a three-fold increased risk of experiencing a
loss of independence after discharge. These estimates did not
change substantially when using age or gender as forced-in
variables. Two-way interactions were not significant. The model fit was adequate (Hosmer-Lemeshow statistic p = 0.5891,
c-value = 0.649).
CART yielded a classification tree displayed in Fig. 1. First
split was by ICF category d465 “moving around using equipment”. The subset with patients with limitations in this category
yielded no further split. Sixty-four percent of patients experienced a loss of independence in this group. The subset with
patients without limitation in this category could be further
split into a group whose involuntary movement functions were
impaired (category b765, proportion of worse living situation:
62%) and a group without impairment in involuntary movement functions (proportion of worse living situation: 35%).
No further split could be made.
A second logistic regression model to confirm the results
of the CART model contained the independent variable d465

Table II. Details on variables selected for logistic regression. A variable would be candidate for entering the regression model if it had a p-value
of < 0.20 in the bivariate test. Percentages are percentages of patients with impairment or limitation
ICF Code

Description

Total (n)

Total (%)

Living situation
stable (%)

Loss of
independence (%)

–
b110
b147
b167
b176

Musculoskeletal diagnosis
Consciousness functions*
Psychomotor functions
Mental functions of language
Mental functions of sequencing complex
movements*
Hearing functions
Proprioceptive functions
Articulation functions
Heart functions
Blood pressure functions
Additional respiratory functions*
Weight maintenance functions
Muscle tone functions
Copying
Communicating – receiving nonverbal messages
Communicating – producing non-verbal messages
Moving around with equipment
Looking after one’s health
Basic economic transactions

128
127
120
124
125

42
3
23
9
3

40
0
14
5
0

59
6
31
12
6

124
118
127
126
126
123
119
97
99
121
125
117
118
84

35
19
14
51
77
2
50
44
15
12
18
36
28
25

25
14
10
57
83
0
59
36
9
5
12
26
21
17

42
24
18
45
71
5
41
52
21
17
24
45
36
31

b230
b260
b320
b410
b420
b450
b530
b735
d130
d315
d335
d465
d570
d860

*Did not enter the logistic model because of zero cell count.
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Table III. Model parameter estimates
Model
Development sample
Logistic model

Logistic model with
CART variables

Validation sample
Logistic model

Logistic model with
CART variables

Variables included
Moving around with
equipment (d465)
Musculoskeletal
condition (msk)
Moving around with
equipment (d465)
Non-voluntary
movement functions*)
(b765)
Moving around with
equipment (d465)
Musculoskeletal
condition (msk)
Moving around with
equipment (d465)
Non-voluntary
movement functions
(b765)

Odds ratio 95% CI
2.7

1.2; 5.8

2.3

1.1; 4.9

3.4

1.5; 7.9

3.0

1,1; 8.1

10.4

2.3; 46.5

0.6

0.3; 1.3

7.6

1.6; 35.5

5.9

2.6; 13.4

(coding: 1 = impaired/limited, 0 = not impaired/not limited)
*Conditional on d465 = 0.
CI: confidence interval; CART: Classification and Regression Trees.

and a new variable that was constructed to mirror the interaction with b765 conditional on d465. This new variable was
set to 0 in patients with limitation in d465 and set to equal
b765 for patients without limitation in d465. All terms were
significant (see Table II for parameter estimates). This model
displayed similar fit and calibration (Hosmer-Lemeshow statistic p = 0.9998, c-value = 0.643).
Model validation
The model was validated on a cohort of 137 patients. 54%
were female, 40% experienced loss of independence. Mean
age was 72.6 days (age range 23–92 years, 95% CI 70.3–74.9),
mean LOS was 27.2 (95% CI 25.2–29.2). Thirty percent of the
patients had a msk.
The logistic model with the independent variables d465 and
a dichotomous indicator variable for fractures of joint replacement (msk) yielded a significant parameter estimate for d465
but not for msk. The estimates did not change substantially
when using age or gender as forced-in variables. Parameter
estimates are displayed in Table II (Hosmer-Lemeshow statistic p = 0.7235, c-value = 0.656). The logistic model with the
variables d465 and the interaction variable yielded a significant parameter estimate for d465 but not for the interaction
(Hosmer-Lemeshow statistic p = 0.9995, c-value = 0.623).
Including d465 and b765 as main effects resulted in significant
parameter estimates for both variables (Hosmer-Lemeshow
statistic p = 0.8742, c-value = 0.764). Parameter estimates
are shown in Table II.
Discussion

Fig. 1. Classification and Regression Tree (CART) splitting the development
sample into subpopulations that are as homogenous as possible with regard
to the outcome variable. Splits could be made for the variables moving
around with equipment (d465) and involuntary movement functions (b765).
This indicates that persons with limitations in d465 have the highest risk
to experience loss of independence/decline in living situation, whereas
persons who are neither limited in d465 nor in b765 have the smallest
risk. Bubble size and numbers next to the bubbles indicate the number of
persons in a specific subgroup. For each subpopulation the classification
accuracy r (number of correctly classified cases out of the total number
of cases) is given.
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This study has demonstrated that older patients’ ability to move
around with the help of equipment at the beginning of the
post-acute rehabilitation process was associated with regained
autonomy after discharge. The ICF more precisely defines this
category d465 as “moving the whole body from place to place
… by using specific devices designated to facilitate moving”.
The ICF allows categories of the component Activities and
Participation to be coded as activity (a), the execution of a
task or action, or as participation (p), the involvement in a life
situation, or both. In this case, d465 would be defined rather as
a465, since it would be assessed at the onset of rehabilitation as
the execution of a single task. This was the only factor having
an independent and stable effect on discharge destination across
different patient populations. Additionally, the validation models revealed an increased risk for nursing home placement in
patients with age- or disease-related involuntary movement
disorders, such as tremor (ICF category b765).
In patients after stroke, the ability to propel a wheelchair
shortly after admission was shown to be associated with the
ability to walk by the time of discharge (25, 26). Several previous studies have shown that impaired mobility influences
activities of daily living and predicts morbidity and mortality
(27). In particular, the association between the ability to walk
and independent living has been reported previously (28, 29).
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Also, stroke patients with weakness in the lower extremities,
thus experiencing limitations in mobility, are at higher risk
of being discharged to a nursing home than patients without
this weakness (30). Involuntary movement disorders, such as
tremor, may indicate frailty and impede mobility and efficient
use of assistive devices.
Our study illustrates the importance of assistive devices for
human functioning. An individual may not be able to move
without aids. Nevertheless, products to enhance mobility are
a major key to his or her independent living. The findings regarding the importance of assistive devices is in line with the
literature showing that assistive devices may reduce disability
to a greater extent than personal assistance, especially for tasks
involving the lower extremities and body transfer (31).
While mobility predisposes independent living, it remains
open whether appropriate interventions regarding the use of assistive devices would also translate into better functioning. The
potential for interventions aiming at mobility with aids cannot
be answered based on our study. Indeed, evidence is scarce
on how any kind of assistive device improves functioning and
reduces the risk of institutionalization in geriatric rehabilitation (32). Equally, mobility with the help of equipment may
be only a proxy for other, more fundamental, body functions,
which could be enhanced by specific interventions.
The predictive power of cognition and emotional status has
been discussed controversially in the literature (7, 33). We did not
find evidence that cognitive impairment or depression influence
the loss of independence. The patients in our study, however,
were not necessarily representative of the geriatric rehabilitation
population with respect to cognitive status, since more than twothirds of them had at least average cognitive capacity.
The underlying findings can therefore be generalized only
for older patients without severe cognitive impairment or
symptoms of depression.
In this paper we have illustrated how CART analysis can support and indeed improve logistic regression analysis because it
unravels interactions that would never have been detected by
regression techniques. The interaction of category b765 with
d465 conditional on d465 would not appear in any stepwise
variable selection procedure. Based on the results of the CART
analysis it may then be possible to introduce appropriate interaction terms and therefore achieve a more comprehensive
regression model, for example in the context of clinical prediction. Although this interaction could not be reproduced in
the validation data set, its main effects remained significant,
indicating that there are several components of mobility that
determine patient autonomy.
Several potential limitations merit consideration. First, the
sample was not drawn at random; this study was conducted
on a small number of patients, and reflects the experience of
a single rehabilitation hospital. Thus, the results may not be
representative for other facilities. Nevertheless, the distribution of diagnosis, age and age-related impairments reflect the
typical situation found in a geriatric rehabilitation setting (8,
34). Thus it is likely that the results of our study are based on
a representative study population.
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Another point of concern is that information bias could have
been introduced by the method of collection of patient data.
During the interview, answers could have been biased by social
desirability. Additionally, interviews were rather long. Answers
given at the end of the interview could have been less precise
than at the beginning. Yet, acceptable validity of self-reports
in very old people has been reported previously (35) and we
have no reason to doubt this.
Another source of potential information bias could have
been introduced by the definition of the dependent variable
“loss of independence”, dichotomized for analysis purposes,
which could have resulted in misclassification and could have
underestimated the effect of the independent variables. In fact
persons who can live in the community, even with the help of
others, will have a different profile of disability compared with
nursing home residents. We argued, however, that any change
in living situation has to be prevented or, if not preventable,
has to be provided for as early as possible.
Although parametric regression models are appropriate to
evaluate outcome predictors, their model assumptions are
very restrictive. Non-parametric approaches, such as CART,
are another way to analyse data; however, they do not yield
easily interpretable effect measures. Since human functioning
is multi-faceted, complex interactions between predictor variables are to be expected that are not necessarily retrievable by
a logistic model. Our exercise confirms that it is necessary to
validate predictive models in different populations (36).
Walking is arguably one of the major preconditions of independence after an acute event (25, 26). It may be important
for patients’ independent living to encourage the use of wheelchairs and walking aids at very early stages of rehabilitation.
Although this is seen rather as an activity, i.e. execution of a
task, at the early stages, a definition of walking with aids as a
specific participation issue may improve outcome orientation
in rehabilitation interventions.
In principle these findings are not new. Even so, this is the
first time the ICF could be operationalized for this group of patients and provided a useful framework to describe functioning
in older persons. Further studies should evaluate interactions
and factors associated with decreased mobility at the onset
of rehabilitation and their influence on discharge destination,
hopefully within the ICF framework.
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Early-stage determinants of independent living in older patients
APPENDIX: Categories of the geriatric ICF Core Set
Body Functions
b110 Consciousness functions
b114 Orientation functions
b117 Intellectual functions
b130 Energy and drive functions
b134 Sleep functions
b140 Attention functions
b144 Memory functions
b147 Psychomotor functions
b152 Emotional functions
b156 Perceptual functions
b167 Mental functions of language
b176 Mental function of sequencing complex movements
b180 Experience of self and time functions
b210 Seeing functions
b215 Function of structures adjoining the eye
b230 Hearing functions
b240 Sensations associated with hearing and vestibular function
b260 Proprioceptive function
b265 Touch function
b270 Sensory functions related to temperature and other stimuli
b280 Sensation of pain
b320 Articulation functions
b410 Heart functions
b415 Blood vessel functions
b420 Blood pressure functions
b430 Haematological system functions
b435 Immunological system functions
b440 Respiration functions
b450 Additional respiratory functions
b455 Exercise tolerance functions
b460 Sensations associated with cardiovascular and respiratory
functions
b510 Ingestion functions
b525 Defecation functions
b530 Weight maintenance functions
b535 Sensations associated with the digestive system
b540 General metabolic functions
b545 Water, mineral and electrolyte balance functions
b620 Urination functions
b630 Sensations associated with urinary functions
b710 Mobility of joint functions
b715 Stability of joint functions
b730 Muscle power functions
b735 Muscle tone functions
b755 Involuntary movement reaction functions
b760 Control of voluntary movement functions
b765 Involuntary movement functions
b770 Gait pattern functions
b780 Sensations related to muscles and movement functions
b810 Protective functions of the skin
b820 Repair functions of the skin
b840 Sensation related to the skin
Body Structures
s110 Structure of brain
s120 Spinal cord and related structures
s320 Structure of mouth
s410 Structure of cardiovascular system
s430 Structure of respiratory system
s610 Structure of urinary system
s620 Structure of pelvic floor
s710 Structure of head and neck region
s720 Structure of shoulder region
s740 Structure of pelvic region
s750 Structure of lower extremity
s760 Structure of trunk
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s770 Additional musculoskeletal structures related to movement
s810 Structure of areas of skin
Activities and Participation
d130 Copying
d155 Acquiring skills
d177 Making decisions
d230 Carrying out daily routine
d240 Handling stress and other psychological demands
d310 Communicating with – receiving – spoken messages
d315 Communicating with – receiving – nonverbal messages
d330 Speaking
d335 Producing nonverbal messages
d360 Using communication devices and techniques
d410 Changing basic body position
d415 Maintaining a body position
d420 Transferring oneself
d440 Fine hand use (picking up, grasping)
d445 Hand and arm use
d450 Walking
d460 Moving around in different locations
d465 Moving around using equipment
d510 Washing oneself
d520 Caring for body parts
d530 Toileting
d540 Dressing
d550 Eating
d560 Drinking
d570 Looking after one’s health
d760 Family relationships
d770 Intimate relationships
d860 Basic economic transactions
d930 Religion and spirituality
d940 Human rights
Environmental Factors
e110 Products or substances for personal consumption
e115 Products and technology for personal use in daily living
e120 Products and technology for personal indoor and outdoor
mobility and transportation
e125 Products and technology for communication
e140 Products and technology for culture, recreation and sport
e145 Products and technology for the practice of religion or
spirituality
e150 Design, construction and building products and technology of
buildings for public use
e240 Light
e245 Time-related changes
e250 Sound
e310 Immediate family
e315 Extended family
e320 Friends
e325 Acquaintances, peers, colleagues, neighbours and community
members
e330 People in position of authority
e355 Health professionals
e360 Health related professionals
e410 Individual attitudes of immediate family members
e415 Individual attitudes of extended family members
e420 Individual attitudes of friends
e425 Individual attitudes of acquaintances, peers, colleagues,
neighbours and community members
e430 Individual attitudes of people in positions of authority
e450 Individual attitudes of health professionals
e455 Individual attitudes of other professionals
e460 Societal attitudes
e465 Social norms, practices and ideologies
e570 Social security, services, systems and policies
e580 Health services, systems and policies
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