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Objectives: To systematically identify and quantify the
concepts contained in outcome measures of clinical breast
cancer trials using the International Classification of Func-
tioning, Disability and Health (ICF) as a reference.
Methods: Randomized controlled trials between 1991 and
2000 were located in MEDLINE and selected according
predefined criteria. The outcome measures were extracted
and the concepts contained in the outcome measures were
linked to the ICF.

Results: A total of 640 trials were included. Ninety-four
different health status questionnaires were extracted. Three
questionnaires were breast cancer-specific and 12 cancer-
specific. Of 19 692 extracted concepts, 88% could be linked
to the ICF. The most used ICF categories within the com-
ponents body structures, body functions, and activities and
participation wer e structure of the reproductive system (s630),
sensations associated with the digestive system (b535), and
looking after on€'s health (d570) with frequencies of 64%,
46% and 14%, respectively. No category of the environ-
mental factors component reached a frequency of 10%.
Conclusion: The ICF provides a useful reference to identify
and quantify the concepts contained in outcome assessment
used in clinical breast cancer trials. There seemsto bealack
of health concepts evaluating specific aspects of disability
and participation in breast cancer. Similarly, environmental
factors with an impact on individual life of breast cancer
survivors seem to be poorly represented.

INTRODUCTION

Breast cancer (BC) is the most common cancer among women
worldwide and is the second leading cause of cancer death today
after lung cancer (1). Lifetime risk is estimated at 1 in 10 (2). Of
all women diagnosed with breast cancer, approximately 50%
will survive for 5 years with the appropriate treatment (3). BC
accounts for about one-fifth of all deaths in women aged 40-50
years (4).

Physical, psychological, and social functioning are important
aspects in female BC. Functional health status in BC is deter-
mined by psychosocial reactions to the cancer experience,
disease-related issues, and the consequences of treatment (5).
Common psychological sequelae of cancer experience include
depression, anxiety, stress, decreased self-esteem, or loss of sense
of control (6—8). Primary treatment often results in impairments
of emotional functioning, body image, sexual functioning, social
and work role functioning (9) besides potential late physical
effects of treatment. In metastatic disease, bone involvement is
most common (10) leading to disability due to pain, pathological
fracture, hypercalcaemia, and spinal cord compression (11).

Despite the obviously important role of functioning in BC
survivors, this aspect seems to be less considered in clinical
research. Similarly, in follow-up care the detection of recur-
rences is often the only objective without providing any physical
and psychosocial rehabilitation (12).

Based on the new International Classification of Functioning,
Disability and Health (ICF) (13) which was endorsed by the
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language of functioning and health, it is now possible to identify
and compare the concepts contained in different outcome
measures (14).

The objective of this systematic review therefore was to
identify and quantify the concepts contained in the outcome
measures of randomized controlled trials (RCTs) for interven-
tions in BC using the ICF as a reference tool.

METHODS

Sudy design

A systematic review was performed in 3 steps: step 1, selection of
studies; step 2, outcome measures extraction; and step 3, linkage
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of the concepts contained within the outcomes measures to thée linked to the ICF were documented and classified in 2 ways. (i) If
corresponding categories of the ICF. All steps were carried out by 2a concept of an outcome measure was not sufficiently specified to
independent reviewers. make a decision which ICF category the concept should be linked

In step 1, selection of studies, RCTs between the years 1991 antb, the “not definable” option was chosen (linking rule 9). To give an
2000 were located in MEDLINE, Silver Platter, 2000 Edition, using example, unspecified concepts such as “loco-regional recurrence” (loco-
Dickersin et al.’s (15) highly precise search strategy (sets 1-8). Thereregional recurrence can be linked to various structures such as involve-
after, the Dickersin search was combined with a condition-specificment of lymph nodes, subcutaneous tissue, muscles, skin of the chest
search strategy using the “and” operator. wall, or ipsilateral breast tumour recurrence (25)), “distant recurrence”,

To locate BC trials, the explode-function for “Breast-Neoplasms” “visceral metastases”, “quality of life”, or “physical well-being” were
with all subheadings and the composite term (“(cancer* or, tumo?r* orconsidered not to be definable for linking. (ii) If a concept of an outcome
carcinoma* or neoplas* or malign*) and (breast or breasts)”) restrictedmeasure was not represented by the ICF, the option “not covered” was
to the title and abstract section were combined using the “or” operatorchosen (linking rule 10). To give an example, concepts such as “leaving

All searches were limited to articles in English. The abstracts wereit all to the doctors”, “putting oneself in the hands of God”, extracted
checked applying general and condition-specific eligibility criteria. For from the Mental Adjustment to Cancer Scale (MAC scale) (26), or
the selected trials the original study reports were ordered and reviewethccepting one’s iliness” extracted from the Functional Assessment of
applying again the same eligibility criteria. The studies finally included Cancer Therapy Scale; General (FACT-G) (27) were considered not
entered step 2 of the review. to be covered by the ICF.

A study met general eligibility, if the study design was a RCT, the Consensus between the 2 health professionals was used to decide
experimental intervention had a therapeutic aim, the outcome measuresghich ICF category should be linked to each item/concept of the
had to be evaluated on patients and, if none of the following exclusionquestionnaires. To resolve disagreements between the 2 health profes-
criteria were fulfilled: reviews, secondary analyses, psychometricsionals concerning the selected categories, a third person trained in
studies, primary prevention studies (healthy population at risk), modehe linking rules was consulted. In a discussion led by the third person,
of action studies, and studies with heterogeneous population (e.g. B&he 2 health professionals that linked the item stated their pros and
and multiple myeloma). In the case of multiple publications, the papercons for the linking of the concept under consideration to a specific
with the highest impact factor was included. ICF category. Based on these statements, the third person made an

To identify the appropriate study population condition-specific informed decision.
eligibility criteria were applied. The diagnosis of BC or related terms  To control the plausibility of the linkage procedure the concepts
(e.g. breast neoplasm, mammary cancer, breast carcinoma, etc.) hasdb the outcome measures assigned to the same single ICF category
be reported to describe the study population. were analysed (e.g. the concepts “feeling less feminine” (28), “finding

Populations with male BC, carcinonia situ of the breast, benign it difficult to look at yourself naked” (28), “feeling unattractive”
neoplasms of the breast, inflammatory disorders of the breast, brea§29), “being uncomfortable with changes in my body” (30) which were
hypertrophy or risk patients (e.g. family history of BC, etc.) were linked to the ICF category “experience of self and time functions”
excluded. (b180)).

In step 2, outcome measures extraction was performed. All types of
outcome measures including recurrence and survival rates, clinical tesﬁ&nalysm
(e.g. examination of arm and shoulder mobility, arm swelling, muscle g L )
strength), single item measures on different domains (e.g. body image?escriptive statistics were used to examine the frequency of ICF
sexual function, nausea, vomiting, dizziness, appetite, tiredness, paiﬁ:,ategones linked to the concepts contained in the outcome measures.
hot flushes, coping with illness (16), physical well-being, performancel-@rge-scale cross tables generated from a SQL-database (SQL-Server
status (17)), biochemical, immunological, imaging tests, biopsy,zooo) were thereby analysed. If the same ICF category was assigned
common toxicity lists, as well as questionnaires were extracted. If the'®@Peatedly in a study, the category was counted only once.
number of items used in a determined study was not specified in a 'CF categories are presented on the second level. If a concept of
publication, the corresponding questionnaire was obtained by referenc‘%n outcome measure was linked to a third or fourth level ICF category,
checking, searches in databases or books on health status measuflg OVverlying second level category was considered. Within the ICF the
(14, 15), e-mail consultation with the developers of the questionnaire'o"\’er'le"eI category shares the attributes of the higher-level category
in demand, or internet searches. After this procedure the items wer&L3)- Only ICF categories with a frequency equal or greater than 10% are
extracted. Only questionnaires available in English were included Shown (pre-set frequency).

Additional information, such as study population characteristics (e.g.

stage of disease, age, etc.), country of performance and type of exper-

imental intervention (response options: “drug therapy”, “surgery”,

“radiotherapy”, “non-pharmacological therapy”, “different therapeutic RESULTS

modalities”) was extracted. Non-pharmacological therapy included

physical, complementary, nutritional, educational, and psychologicalln step 1, 2443 studies were located by the search strategy, 994
therapy. The response option “different therapeutic modalities” wasgyjies were preliminarily selected by abstract checking and
chosen in studies with more than 1 experimental group and different . . ] . .
intervention types, such as comparisons of primary surgery vs primanp40 were included into the review by screening the respective
tamoxifen (20) or adjuvant surgical oophorectomy vs adjuvant CMF-original papers.

chemotherapy (21). In many trials the experimental intervention was |, steny 2, 94 different questionnaires (different versions of a
administered as an adjunct (adjuvant intervention). In those trials, the !

type of adjuvant intervention was classified. For example, in a trialduestionnaire were considered as 1 questionnaire) were chosen
comparing adjuvant tamoxifen with surgery alone (22), drug therapy wasas outcome measures. Among them we identified 3 BC-specific

considered the experimental intervention just as in a trial Comparingquestionnaires the European Organization for Research and
postoperative radiotherapy with surgery alone, radiotherapy was con- ’

sidered the experimental intervention (23). Treatment of Cancer breast cancer-specific quality-of-life ques-
In step 3, we performed the linkage of the concepts contained withintionnaire module (QLQ-BR23) (28), the Functional Assessment

the outcomes measures to the corresponding categories of the IClt cancer Therapy-Breast quality of life instrument (FACT-B)
According to content analysis, concepts were defined as single content

categories (24). The concepts contained within the outcome measurd$1), and the Breast Cancer Chemotherapy Questionnaire (BCQ)
were extracted and linked to the most specific ICF category by 2(29)), 12 cancer-specific questionnaires (e.g. the Cancer Reha-

independent health professionals according to a recently developed sty .+ ; _ _
of 10 linking rules (14). If the outcome measure was a test (magneticBﬁIItatIon Evaluation System-Short form (CARES-SF) (30),

resonance imaging), the goal (brain metastases) rather than the concdfle European Organization for Research and Treatment of
was linked to the ICF. Concepts of outcome measures that could noCancer Core Quality of Life Questionnaire (QLQ-C30) (32),
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the Functional Living Index-Cancer (FLIC) (33), etc.), 72 with a prevalence of 74%n(= 472 studies), followed by non-
dimension-specific questionnaires without an intended specifipharmacological therapy in 59 studies (9%). Non-pharmacolo-
city to cancer (on dimensions such as depression (34), anxietgical therapy consisted mainly of psychoeducational interven-
(35), self-esteem (36), social support (37), etc.), and 7 generitions (=30 studies), followed by physical therapy =14
guestionnaires (e.g. the general health questionnaire (GHP-6B}fudies). Most studies on psychoeducational interventions
(38) or the Nottingham Health Profile (NHP) (39)). At least applied cognitive behavioural therapy, while most studies on
1 health status questionnaire per trial was selected in 103 ophysical therapy applied decongestive lymphatic therapy.

16% of the studies. The 4 most used questionnaires were the A total of 19,692 concepts were extracted from the outcome
QLQ-C30 (32), the Rotterdam Symptom Checklist (RSCL) measures. 17,395 or 88% of concepts could be linked to the
(40), the Profile of Mood States (POMS) (41), and the HospitallCF, 1316 or 7% of concepts were considered not to be suffi-
Anxiety and Depression Scale (HADS) (42) with a prevalenceciently specified for an assignment to the ICF (“not definable
of 3% (15 studies), 2% (14 studies), 2% (12 studies) or 2%option”), and 981 or 5% of concepts were considered to be
(11 studies), respectively. Frequent outcome measures wemot covered by the ICF. Of the assignable concepts, 62%

recurrence rates, survival/death rates, tumour response, haem@= 10 831) were linked to the componémdy functions, 27%
tological tests for the evaluation of toxicity, and clinical (n=4667) to the componeiiody structures, 8% (h=1372) to
side-effects of chemotherapy (e.g. nausea, vomiting, hearthe componenéctivities and participation, and 3% (=525) to

dysfunction, pain, fatigue) (data not shown).

the componenénvironmental factors.

In all, 537 trials provided details on tumour staging. In 160 The concepts contained in the outcome measures were linked
or 30% of these trials early BC (stage | and II) was the most usedo 401 different ICF categories. Of these there were 200 cate-
disease-subset, followed by metastatic cancer (stage 1V), whicgories which were linked to componebody functions, 50 to
was present in 98 or 18% of the trials. The remaining trialsthe componentbody structures, 128 to componengctivities
included study populations with different stages (31%)and participation, and 23 to the componergnvironmental
and locally advanced cancer (stage Ill) (18%). Most trialsfactors.
were conducted in the USA (24%), followed by the UK (13%).
Drug therapy was the most frequently used intervention typecategories linked to the concepts contained in the outcome

Table I. Relative frequency in percentage of ICF categories linked to the concepts contained in the outcome assessment

Table | shows the relative frequency in percentage of ICF

Non phar- Radio- Different
ICF All trials  Drug Surgery macological therapy modalities
code ICF category title (n=640) (n=472) (n=35) (n=59) (n=36) (n=38)
b126  Temperament and personality functions 14 12 8 42 2 7
b130 Energy and drive functions 20 18 17 49 2 10
b134  Sleep functions 13 12 2 23 2 13
b152  Emotional functions 18 15 14 55 2 10
b198  Mental functions, other specified 16 22 3 2 7
b265  Touch function 24 30 2 6 8 13
b280  Sensation of pain 16 16 8 22 8 13
b289  Sensation of pain, other specified and unspecified 31 37 5 22 2 10
b410  Heart functions 31 40 2 3 5 13
b430 Haematological system functions 43 55 8 5 5 13
b435  Immunological system functions 24 29 5 3 2 13
b440  Respiration functions 23 29 3 2 10
b455  Exercise tolerance functions 14 13 2 30 5 2
b510 Ingestion functions 41 52 5 10 2 13
b525  Defecation functions 37 45 8 16 5 10
b535  Sensations associated with the digestive system 46 57 20 5 18
b539  Functions related to the digestive system, 22 28 2 13

other specified and unspecified
b730  Muscle power functions 22 28 2 2 10
b840  Sensation related to the skin 23 29 1 2 10
b850  Functions of hair 30 38 5 5 5 13
s110  Structure of brain 42 45 34 3 52 57
s320  Structure of mouth 18 23 2 1 2 7
s420  Structure of immune system 53 58 34 6 58 68
s430  Structure of respiratory system 58 64 37 5 61 71
s560  Structure of liver 54 59 37 5 55 68
s630  Structure of reproductive system 64 70 48 5 80 73
s770  Additional musculoskeletal structures related 58 65 37 5 55 68
to movement

d570  Looking after one’s health 14 15 20 5 7
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measures for all trials as well as stratified by “type of exper-dimensions such as “locus of control” (43), “adjustment to

imental intervention”. illness” (26), “personality” (44), “openness to discuss cancer in
In the body functions component the 5 most used categories the family” (45), “impact of event” (46), “self-esteem” (36), or

over 10% weresensation associated with the digestive system “uncertainty in disease” (47) contained personal concepts that

(b535), hematological system functions (b430),ingestion func- are not covered by the current ICF and could therefore not

tions (b510), defecation functions (b525) andheart functions be linked. Similarly, aetiological concepts (e.g. stomatitis after
(b410), all reaching a frequency of over 30%. The conceptchemotherapy), and concepts on patient satisfaction could not
“nausea” was linked to the category b535, the conceptde linked.

“anemia”, “neutropenia’, “granulocytopenia”, “leukopenia”,  As expected, structural concepts were the most used concepts
“myelosuppression”, “lymphocytopenia”, “thrombocytopenia”, in the outcome assessment of clinical BC trials. Surgery, radia-
and “prolonged blood clotting” were linked to the category tion and anti-neoplastic drug therapy are all treatments primarily
b430. “Dry mouth”, “swallowing”, “vomiting/emesis” and directed to cure or reduce cancer. Because some of the structural
“heartburn” were linked to b510, “diarrhea”, “constipation”, concepts such as “loco-regional recurrence” or “distant recur-
“fecal incontinence”, and “flatulence/wind/gas production” to rence” could not be linked to the ICF, the frequencies of
b525 and “cardiac dysfunction/cardiac failure”, “arrhythmia/ the structural concepts are somewhat higher than presented in
dysrhythmia”, “tachycardia” to b410. Table I.

In the body structures component the 5 most used categories Physiological and psychological concepts were the second
exceeding the pre-set frequency of 10% weteucture of leading concepts. Physiological concepts referred to a great
reproductive system (s630), additional musculoskeletal struc- extent to the assessment of side-effects, toxicity, tolerability, or
tures related to movement (s770),structure of the respiratory safety in studies on drug interventions. The high frequency of
system (s430), structure of the liver (s560) andstructure of ICF categories such dseart functions (b410), haematological
immune system (s420), all reaching a frequency over 50%. systems functions (b430), oringestion functions (b510) reflects
“Response in BC”, “BC recurrence”, “endometrial cancer”, and this fact. Surprisingly, genital or reproductive functions such as
“breast deformity” were the concepts linked to the categorysexual- (b640), menstruation- (b650) orprocreation functions
s630. “Bone metastases”, “pathologic fracture”, and “bone(b660), which can be affected by chemo- and hormonal therapy,
mineral density” were the concepts linked to the categorydid not reached the pre-set frequency of at least 10%. In studies
s770. “Lung metastases”, “pulmonary fibrosis”, and “chest wallon non-pharmacological therapies mainly psychological con-
metastases” were the concepts linked to s430, “liver metastasegkpts were used in the outcome measures. The reason was that
were linked to s560, and “lymph node metastases”, “lymph-almost 50% of these studies dealt with psychoeducational
edema” and “bone marrow recovery” were linked to s420. interventions.Temperament and personality functions (b126),

In the activities and participation componentiooking after energy and drive functions (b130), or emotional functions
one's health (d570) was the only category reaching the pre- (b152) were prevailing ICF categories in this subgroup.
set level of 10%. The concepts “doing breast self-evaluation”, Functional concepts relating to activities or the involvement
“following medical advice”, and “following doctor’s instruc- of a BC survivor in life situations were less frequent assessed
tion” were linked to this category. concepts.Looking after one’s health (d570) was the only

In the environmental factors component no category reached category within the “activities and participation” component
a frequency of 10%. All domains were represented by at least Teaching the pre-set level of 10%. Potentially important ICF
ICF category except foattitudes (e4), a domain describing the categories for BC survivors likbandling stress or other psy-
impact of opinions and beliefs of groups, cultures, societies anghological demands (d240), creating and maintaininfamily
norms on individual health (13). relationships (d760) and intimate relationships (d770) or
engaging inremunerative employment (d850) were only rep-
resented by a frequency of 3, 4, 2 or 6% respectively.

Similarly, concepts describing external conditions with an
Using the ICF as a reference it was possible to identify andmpact on individual life of BC survivors were poorly addressed.
quantify the concepts within the outcome measures used ifn the environmental-factors component no category reached a
RCTs for interventions in BC. Most concepts within the out- frequency of 10%. Potentially important ICF categories on
come measures could be linked to the ICF and those that couldupport by immediate family (e310), friends (e320),
not be linked were mostly not specified in enough detail for anhealth professionals (€355) only reached frequencies of 3%,
assignment. Loco-regional recurrence and distant recurrenc&% or 2%, respectively. Furthermore, other relevant ICF
disease without further structural specifications were the mostategories, for example on individual attitudes of family
frequent concepts not assignable to the ICF. Only a very smalinembers, friends or health professionals or support by health
portion of concepts was considered not to be covered by theervices, were not considered at all.

ICF. In these cases the content of the concepts did not lie in The data presented reflect that functional and environmental
the defined universe of the ICF. This was most often the casaspects related to the disease or consequences of treatment were
for mortality/death. Furthermore, health status measures opoorly addressed in the outcome measurement of clinical BC

DISCUSSION
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trials. This was not only true for typical cancer therapy trials, but

also for trials on quality of life interventions (in our review

categorized as “non-pharmacologic trials”) aimed to mitigate
the sequelae or side-effects of cancer treatment or to cope with4.
the cancer experience.

The review shows type and frequency of concepts assessed
in the outcome measurement of clinical BC trials over thel5.

last 10 years reaching a prevalence of at least 10%. From

conceptual point of view, outcome assessment in BC should
include a broader range of quality of life issues including

activities, participation, and environmental aspects related to
the disease. A standardized measure that encompasses thesegypport Care Cancer 1993; 1: 200-208.

areas would benefit any research on BC.
In this study we have looked at concepts within outcome

17.

measures without considering the relationship among them;g.
Relational analysis (48, 49) will be the objective of secondary

papers and seems to be particularly important for the analysi

of single items within questionnaires to put individual con-
cepts into a more specific context (e.g. “feeling worried or 20.
upset” as a result of “thinning or loss of hair”, ltem 1 from the
Breast Cancer Chemotherapy Questionnaire (29)).

In conclusion, the ICF provides a useful reference to identify21.

and quantify the concepts within the outcome measures used
in RCTs for interventions in BC. There seems to be a lack
of health concepts evaluating specific aspects of disability and2.

participation in BC. Similarly, some environmental factors with
an impact on individual life of BC survivors seem to be poorly

represented. Our findings indicate a need to define “what should3.

be measured” in clinical BC trials.
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