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'Would'Would you tell me, please, which way I should go from here?' 

'That'That depends a good deal on where you want to get go,' said the Cat 

Lewiss Carroll 

AliceAlice in Wonderland, 1865 
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7.11 Abstrac t 

Purpose:Purpose: Assessment of the patient's view of outcome should complement standardized 

evaluationn methods, especially in multi-intervention rehabilitation programmes. Assessment 

off individualized outcomes has not been used previously in pulmonary rehabilitation 

studies.. Therefore we developed a method for assessing the patient's view of outcome. 

Methods:Methods: Patients and their therapists scored the subjective attainment level of 

individualizedd treatment goals on a six-point response scale. Mean attainment scores, 

sensitivityy to change, reliability and validity were computed. 

Results:Results: 79 patients (20 with asthma and 59 with chronic obstructive pulmonary disease) 

whoo participated in an inpatient pulmonary rehabilitation program had 540 treatment goals 

(rangee 2-12 goals per patient). The patients had a significantly higher median attainment 

scoree than the main therapists (5 versus 4, n = 286, p<0.0001). Sensitivity to change of the 

attainmentt scores from patients was very high. The patients (n = 42) had a standardized 

responsee mean of 3.57 for the attainment scores, as compared to 1.01 for the total score 

off the Quality of Life for Respiratory Illness Questionnaire. Attainment scores of treatment 

goalss with at least 10 occurrences were significantly correlated with closely related external 

outcomes.. Inter-rater agreements between patients and therapists as well as among 

therapistss were low (weighted kappa <0.35). 

Conclusions:Conclusions: The patient's view was used to describe the outcome of inpatient pulmonary 

rehabilitation.. Attainment scoring has a high sensitivity to change and a satisfying validity. 

Thee low reliability between the individual's point of view and that of the therapist 

necessitatee a clear description of the different levels of expected outcome. The 

individualizedd goal attainment method seems a promising complementary way of evaluating 

pulmonaryy rehabilitation 

7.22 Introductio n 

Patientss with asthma or chronic obstructive pulmonary disease (COPD) often experience 

severee disabilities and handicaps despite optimal medical treatment. Outpatient pulmonary 

rehabilitationn has proven to be an effective treatment in most of these patients [1 ]. Standard 

treatmentt programmes are however not sufficient in severely impaired patients [2] who 

havee an unstable disease pattern and/or a high burden of disease, characterized by frequent 

hospitalization,, a high medication usage, somatic comorbidity and / or severe 

deconditioning.. The somatic severity is often complicated by psychosocial problems such 

ass anxiety, depression, relational and/or occupational problems. Standardized programmes, 

suchh as most outpatient and home rehabilitation programmes [3-6], may not meet all the 
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needss of severely ill patients [7]. A multidisciplinary inpatient pulmonary rehabilitation 

programm (IPR) with treatment goals taylored to the individual and specific problems of a 

patientt may be necessary. However, a multidisciplinary treatment programme consisting 

off several simultaneous interventions to address the multiple problems of a patient brings 

aboutt a major problem with usual outcome assessment. 

Thee usual set of outcome measures for studies on pulmonary rehabilitation consists of 

standardizedd questionnaires and function tests. Standardized outcome measures have the 

followingg major advantages. They represent the most common disabilities and impairments, 

havee been tested for reliability and validity, are suitable for large groups of patients, and 

alloww comparison across studies. Although this approach may work well with standard 

treatmentt programmes for well-defined patient groups, it has some important 

disadvantages.. Standardized outcome measures do not allow for the large variation in 

problemss of individual patients and for differences in importance of these problems [8]. 

Mostt outcome variables address common problems, but they neither represent the specific 

problemss experienced by an individual patient nor the specific intervention addressing that 

problem.. This may cause misinterpretation of treatment results, both on the level of 

individuall patients and on the level of program assessment. Therefore we think that 

outcomee assessment in pulmonary rehabilitation may be improved by looking at the 

individuall goals of a patient and how the interventions have helped to attain these goals. 

Ass an alternative to measuring outcome with standard tests and questionnaires, we tried to 

capturee the patient's view of outcome, by asking them to give a subjective assessment of 

thee level of attainment of the individualized treatment goals they aimed to achieve during 

thee IPR treatment. The therapists from the multi-intervention IPR were asked to give a 

similarr assessment for their treatment goals. This assessment was developed as part of a shift 

fromm a therapist-centered approach to a more patient-centered approach. In the therapist-

centeredd approach, the therapist set the goal and gave the appropriate treatment to the 

patient,, with each therapist having a separate agreement with the patient about which goals 

weree important to attain. The new method implies a shift to a patient-centered approach 

inn which the patient is actively involved in setting, prioritizing and assessing his or her own 

treatmentt goals, all in consultation with the treatment team. This important shift in 

paradigmm should ensure comprehension of the content and rationale of the treatment given 

andd should motivate the patient to participate more actively in the treatment (a key factor 

forr success [7;9]) instead of merely "doing what the doctor told you". The patient's 

participationn in assessing the intermediate and final treatment results may enhance 

motivationn to comply with the treatment. An additional influence on the shift to a patient-

centeredd approach was the recent Dutch Medical Treatment Contracts Act [1995], which 

orderss caretakers to obtain full informed consent of the patient for the proposed treatment. 
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AA patient should comprehend the treatment goals and approve of them. This is achieved 

byy the patient's active involvement in goal setting. This study contains a new and 

complementaryy method of evaluating IPRand is part of an comprehensive evaluation study 

thatt includes all traditional methods of evaluation. Full details about the 'traditional' short-

andd longterm outcome of IPR in patients with asthma and COPD are described in chapters 

22 and 3 of this dissertation. 

Thiss paper describes the outcome of IPR as viewed by individualized outcome 

measurementt and can be considered a new and complementary method for evaluating 

pulmonaryy rehabilitation. 

7373 Methods 

7.3.11 Patients 

Thee participants in this study were 79 patients with moderate to severe asthma (n = 20) or 

COPDD (n = 59) referred for inpatient pulmonary rehabilitation at Asthmacentre 

Heideheuvel.. The main reasons for referral are an unstable disease pattern and/or a high 

burdenn of disease, characterized by frequent hospitalization, recurring exacerbations, high 

medicationn usage and/or somatic or psychosocial comorbidity. 

Patientss were included consecutively from March 1997 to December 1998. Patients who 

didd not complete the IPR or did not speak Dutch were excluded from the study. Diagnosis 

includingg assessment of disease severity was done by a pulmonologist according to criteria 

fromm the European Respiratory Society [10]. All patients gave written informed consent and 

thee study protocol was approved by the institutional medical ethics committee. 

7.3.22 Individualized treatment goals 

Thee inpatient programme aims to improve function and quality of daily life. Because 

patientss with severe chronic asthma often experience similar problems as patients with 

COPDD (deconditioing, high symptom burden, inadequate disease behaviour, 

hospitalizations,, high medication usage), the IPR programme is open to both types of 

patients.. The standardised programme with individual adaptations consists of several clinical 

andd psychosocial aspects [7;11 ]: 

 optimization of the medication regimen; education on disease pathophysiology, on 

thee effect of medication, on correct use and inhalation technique of medication 

(educationn varying from 1 hour/week for all patients to 2-3 hours/week for patients 

needingg extensive help with use of their medication); 
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 training of adequate disease behaviour and self-management skills, including an 

individualizedd 'what to do' list to prevent exacerbations when lung function 

decreasess or symptoms increase; 

 extensive psychosocial counselling (1 to 4 hours/week) including assertiveness 

trainingg and cognitive-emotive therapy; 

 chest physiotherapy and breathing exercises; ; 

 exercise training with varying intensity depending on the individual tolerance: 

exercisee training consisted of diverse upper and lower extremity exercises, ranging 

fromm three 30 minute, low intensity sessions a week for patients with very severe 

COPD,, to five 45' to 60-minute sessions moderate to high intensity sessions a week 

forr better patients. 

Thee duration of the IPR ranges from 3 to 6 months, depending on the specific problems and 

treatmentt goals of a patient. Because of the large variation in individual problems and the 

essentiall role of motivation in pulmonary rehabilitation [7], individualized treatment goals 

aree formulated by the multidisciplinary treatment team in consultation with the patient. 

Afterr a one-week multidisciplinary diagnostic phase, an extensive integrated description of 

thee specific problems of the patient is constructed. Individualized treatment goals, based 

onn this problem description, are formulated by the treatment team in consultation with the 

patient.. These treatment goals are expressed in words familiar to the patient to ensure 

comprehensionn of content and maximal motivation. The multidisciplinary treatment team 

consistss of a pulmonologist, respiratory nurse, psychologist, physiotherapist, exercise 

therapist,, dietician, social worker, therapeutic recreation specialist and occupational 

therapist. . 

Exampless of individual treatment goals are as follows: 

 I want to learn what I should do to be less short of breath: by learning what happens 

whenn I get short of breath; be feeling and recognizing what my body does; by 

learningg how to do daily things without getting short of breath; 

 I want to move in such a way that I can easily keep on breathing; 

 I want to learn my own limits when exercising and learn to take these limits into 

accountt when doing my daily activities; 

 I want to describe the goals of this treatment to my partner; learning to be more 

openn about my feelings and learning to listen more carefully to my partner; 

 I want to learn to clearly describe my physical situation to others and to come out 

withh possible solutions; 

 I want to increase my knowledge about medications, so I know how to use them and 

whatt they are meant for; 
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 I want to learn to use breathing exercises to intercept shortness of breath so I am able 

too use a good breathing pattern during both rest and exercise; 

 I want to accept that I'm OK the way I am, that I'm allowed to make mistakes, that 

II can say NO (and may be naughty); 

 I want to work out together with my wife which physical activities I still can do at 

home; ; 

 I want to increase my physical condition so I will remain able to live independently; 

 search for adapted housing suitable for electric scooter; 

 I want to attain a balance between activities and physical condition, by using a 

weeklyy programme; 

 I want to recognize my limits and act accordingly, instead of increasing medication; 

Categoriess of individualized treatment goals are placed in the appendix. 

Thee treatment progress of a patient is evaluated every six weeks by the multidisciplinary 

treatmentt team. In this study, assessment of whether the individualized treatment goals 

weree atained was accomplished preceding this evaluation. Attainment of a treatment goal 

waswas scored by the patient (patient attainment score), by the therapist responsible for that 

treatmentt goal (main therapist attainment score) and by therapists, if any, co-operating on 

thatt treatment goal (cotherapist attainment score). The therapists assessed only the 

treatmentt goals in which they were involved. The main therapist for a treatment goal was 

determinedd by the content of the goal. For example, the respiratory nurse would be the 

mainn therapist for a treatment goal on correct use of medication. A treatment goal on self-

pacingg would be a cooperation between the exercise therapist, the physiotherapist and the 

respiratoryy nurse, one of which would be the main therapist depending on the situation of 

thee patient. For most patients, it would be the exercise therapist, whereas for a patient in 

thee intensive treatment facility, it would be the respiratory nurse. In addition to the normal 

exercisee training, some patients had an explicit treatment goal of improved exercise 

tolerance,, which meant higher intensity training and more support from the exercise 

therapistt than in normal training. 

Attainmentt scoring was done for each treatment goal by asking on a six-point response scale 

iff the patient did attain that goal: not at all (1), barely (2), a bit (3), partly (4), largely (5), 

completelyy (6). A treatment goal was considered successful with a score of 5 or 6; a goal 

withh a score of 3 or 4 was considered partially successful. Only the last attainment score of 

eachh treatment goal was used. Treatment goals were assessed throughout the treatment 

period,, at least once, with four times being the maximum. When a treatment goal was 

successfullyy reached, a new treatment goal (from the treatment contract, based on the 

extensivee diagnostic description) was started. A treatment goal without improvement would 

bee changed and reformulated by team and patient. 
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7.3.33 Standard outcome assessment 

Off the 79 patients in the study, 42 patients also participated in an outcome study on 

inpatientt pulmonary rehabilitation. Change scores from standardized questionnaires and 

functionn tests were used to assess the responsiveness and the longitudinal validity of 

attainmentt scoring. Pre-treatment assessments were performed in the diagnostic week 

precedingg the inpatient pulmonary rehabilitation programme. Post-treatment data were 

collectedd in the week before discharge. The following external outcome measures were 

selected.. Disease-specific health-related quality of life was measured with the Quality of 

Lifee for Respiratory Illness Questionnaire (QoLRIQ), which is designed for both patients with 

asthmaa and patients with COPD [12] This self-report questionnaire can be completed in 

approximatelyy 15 minutes and consists of 55 items divided into seven domains: breathing 

problems,, physical problems, emotions, situations triggering or enhancing breathing 

problems,, general activities, daily and domestic activities, and social activities, relationships 

andd sexuality. The QoLRIQ uses a 7-point response scale; a higher score represents more 

impairment.. The minimal important difference (MID) of the QoLRIQ has been estimated 

att 0.5 units (see chapter 6 of this dissertation). The QoLRIQ discriminates between levels 

off severity [13]. The Medical Psychological Questionnaire for Lung Patients (MPQL) [14] 

wass used to assess emotional well-being (13 items) and experienced invalidity (11 items). 

Thiss questionnaire uses a 3-point response scale and can be completed in 10 to 15 minutes. 

Thee MID is unknown. Functional exercise tolerance was measured with a six minute 

walkingg test [15]. This test was not encouraged, as not to interfere with self-pacing. 

Thereforee the MID was set at 30m (as compared to the MID of 54 m for encouraged walk 

testss [16]). 

Att discharge a set of retrospective "global rating of change" questions was added. Patients 

weree asked to rate self-perceived change on a 5-point response scale with the following 

rangee of choices: "much improved - improved - the same - worse - much worse". Self-

ratingss were requested for disease symptoms, exercise tolerance, disease knowledge, 

knowledgee of correct medication use, performance of activities of daily living, performance 

off social activities and leisure activities. 

7.3.44 Statistical analysis 

Descriptivee statistics (medians and interquartile ranges, missing data) were computed for 

thee attainment scores by patients, main therapists and co-therapists. Percentages of goals 

attainedd successfully and partially successful were also computed. Differences in the level 

off attainment between patients and therapists was tested with the Wilcoxon matched pairs 

testt [17]. 

Thee statistical significance of pre-post treatment change was assessed with dependent t-

tests,, while the clinical relevance was assessed by computing the proportion of patients 
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improvingg (P[l]) or deteriorating (P[D]), that is, with a change score above the MID [18] and 

byy computing a variant of the effect size, the standardized response mean (SRM) [19]. The 

SRMM is interpreted as an effect size: 0.2 represent a small relevant change, 0.5 is a 

moderatee change and 0.8 or higher represents a large change [20]. 

Thee sensitivity to change was assessed by computing the SRM and the relative efficiency. 

Firstt a mean attainment score was computed for each patient from all goals scored by that 

patientt ('mean attainment score'). Then the SRM was computed by dividing the overall 

meann of the mean attainment scores by its standard deviation. The SRM of the QoLRIQ was 

computedd by dividing the mean difference between pre- and posttest scores by the 

standardd deviation of that difference. The SRM was preferred above the better-known effect 

sizee because attainment scores have no baseline standard deviation, which is required for 

thee effect size. 

Thee relative efficiency of attainment scoring in measuring change was computed with the 

QoLRIQ-totall score as the standard. Relative efficiency was calculated as: 

( ff mean attainment score I l QoLRiQ-totai scorf  A score of more than 1.00 means the alternative method 

iss more efficient than the standard in measuring change [21]. 

Reliabilityy of attainment scoring was assessed in two ways: with the inter-rater agreement 

betweenn the main therapist and the co-therapists, and with the inter-rater agreement 

betweenn the patient and the main therapist. Inter-rater agreement was computed with the 

weightedd kappa, which should be above 0.8 (range 0—1) for good reliability [1 7], although 

aa lower value was expected for the patient-therapist agreement. Spearman correlation 

coefficientss between the scores of patients, therapists and co-therapists were also 

computed. . 

Thee longitudinal validity of attainment scoring was assessed by correlating patient 

attainmentt scores of treatment goals with change in related external outcome measures, 

usingg Spearman correlation coefficients. First, an overall correlation was computed between 

thee mean attainment score and the change in QoLRIQ-total score of each patient. Second, 

wee selected the treatment goals with at least 10 scores and for which a related external 

outcomee measure was available. Treatment goals with a similar content were grouped if 

thatt was necessary to get enough scores. The selection proceeded as follows. The treatment 

goall of coping with emotions was correlated with change in emotional well-being, change 

inn experienced invalidity and change in the QoLRIQ emotions domain. Treatment goals of 

diseasee education (knowledge about medication, correct use of medication) were 

correlatedd with matching questions on self-perceived change. The combined treatment 

goalss on social functioning were correlated with change in the QoLRIQ-domains 'general 

activities'' and 'social activities'; and with self-perceived changes in performing leisure 

activitiess and taking on activities. Improvement of exercise tolerance was correlated with 
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changee in distance walked during the six minute walking test and with self-perceived 

changee in exercise tolerance. The treatment goal of improvement of functioning in activities 

off daily life was correlated to changes in the QoLRIQ-domains 'daily and domestic activities' 

andd 'general activities' and to self-perceived change in performing daily activities. No 

externall outcome measure was available for several treatment goals with 10 or more 

occurrences:: coping with shortness of breath, improvement of self-pacing, breathing 

retraining,, recognition of symptoms and body signals, learning the boundaries or limits of 

movementt {preventing shortness of breath and exhaustion), balancing tension and 

relaxation,, improving communication and/or cooperation between patient and caregivers 

(includingg correct and timely presentation of symptoms), improving communication 

betweenn patient and surroundings, improvement of feeding pattern, increasing self-

confidence,, coping with anxiety, using a what to do'-list to prevent exacerbations when 

symptomss increase. 

7.44 Result s 

Generall characteristics of the patients are given in table 1. The 79 patients in this study had 

aa total of 540 individualized treatment goals, range 2 to 12 goals per patient. Altogether, 

700 different treatment goals could be identified. As shown in table 2, 286 goals were scored 

byy both the patient and the main therapist. The patient attainment score was missing for 

522 goals, mostly because a descriptive evaluation was given. In comparison, 202 therapist 

attainmentt scores were missing, mostly those of pulmonologists, psychologists and nurses. 

Thee main reason given by therapists for missing scores was lack of time. The patients had 

aa significantly higher median attainment score than the main therapist (5 versus 4, n = 286, 

p<0.0001).. The median attainment scores from patient or therapist did not differ between 

thee groups with and without external outcome measures. Most goals were successfully 

attainedd {60% with score 5 or 6) according to the patients, who were more positive than 

thee main therapists (45%) and the co-therapists (43%). During the study, 68 patients had 

onee or more goals related to shortness of breath (median attainment score 5); 38 patients 

hadd goals for improvement of exercise tolerance (median attainment score 5); 45 had goals 

forr psychosocial functioning (median attainment score 5) and 36 patients had educational 

goalss (median attainment score 5.5). 
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Tabl ee 7.1: genera l characteristic s 

asthm a a COPD D 

totall patients (N) 

genderr (male / female) 

agee (years) 

FEV,, (L) 

FEV,, % predicted 

patientss with hospital admission 
inn year pre-IPR (N and % of total patients) 

dayss in hospital in year pre-IPR 

20 0 

5 /15 5 

52.77 (sd 14.7) 

1.955 (sd0.91) 

68.22 (sd 19.8) 

111 ( = 55%) 

377 (iqr 69) 

59 9 

2 5 / 3 4 4 

62.44 (sd 8.5) 

0.899 (sd 0.35) 

34.11 (sd 11.9) 

244 (=41%) 

333 (iqr 48) 

meann with standard deviation (sd) or median with interquartile range (iqr); FEV1 = forced expiratory 
volumee in 1 second; IPR= inpatient pulmonary rehabilitation 

Tabl ee 7.2: treatmen t goal s and attainmen t score s 

assesso r r 

patient t 

mainn therapist 

co-therapist t 

tota l l 
goals s 

score d d 

488 8 

286 6 

58 8 

media n n 
attainmen t t 

scor e e 

55 (iqr 1) 

44 (iqr 2) 

44 (iqr 2) 

success s 
(scoree 5 

59.8 8 

44.5 5 

43.1 1 

%% goals successfull y 

partial l 
orr 6) (score 3 or 4) 

31.2 2 

42.2 2 

44.8 8 

attaine d d 

noo success 
(scoree 1 or 2) 

9.0 0 

13.3 3 

12.1 1 

Rangee of attainment scores: 1 = not at all, 6 = completely; iqr = interquartile range 

Analysiss of change from pretreatment to posttreatment in external outcome measures for 

422 patients showed significant improvements in all QoLRIQ-domains and emotional well-

beingg (Table 3), but not in experienced invalidity or six minute walking distance. The mean 

scoree for emotional well-being improved from 'unfavourable' to 'average'. Patients 

improvedd more than the Ml Dof 0.5 units in all QoLRIQ-domains. Ratings for self-perceived 

changee varied from 48% improved/much improved for doing leisure activities to 88% - 98% 

improved/muchh improved for knowledge of medication, knowledge of correct medication 

usee and disease knowledge. 
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Tabl ee 7.3: pre/posttreatmen t chang e (n=42) 

domai nn pre- chang e p(l ) p(D) p-valu e SRM 

QoLRIQ-total l 

breathingg problems 

physicall problems 

emotions s 

generall activities 

triggeringg situations 

dailyy activities 

sociall activities 

MPQL-emotionall well-being 

MPQL-experiencedd invalidity 

6-minutee walking distance (m) 

treatmen t t 
scor ee (sd) 

4.0(1.0) ) 

3.6(1.3) ) 

3.4(1.0) ) 

3.6(1.4) ) 

4.44 (1.5) 

3.55 (1.1) 

4.4(1.3) ) 

4.4(1.8) ) 

20.11 (6.9) 

29.55 (3.1) 

2999 (124) 

scor e e 

0.88 8 

0.73 3 

0.76 6 

0.85 5 

1.51 1 

0.67 7 

0.83 3 

0.67 7 

8.0 0 

-1.3 3 

10 0 

65% % 

48% % 

58% % 

56% % 

80% % 

59% % 

66% % 

56% % 

--

--

39% % 

5% % 

12% % 

5% % 

3% % 

7% % 

10% % 

11% % 

30% % 

--

--

39% % 

chang e e 

<0.0001 1 

0.006 6 

0.0002 2 

<0.0001 1 

<0.001 1 

0.002 0.002 

0.0006 6 

0.04 4 

<0.0001 1 

0.1 1 

0.5 5 

1.01 1 

0.56 6 

0.79 9 

0.79 9 

0.96 6 

0.75 5 

0.81 1 

0.42 2 

0.75 5 

0.26 6 

0.1 1 

QoLRIQQ range: 1 — not at all, 7 = very severe. MPQL: emotional well4jeing: higher score = better, 
rangee 1 3 to 39; experienced invalidity: lower score = better, range 33 to 11. 
p(l),, p(D): proportion of patients improving / deteriorating, i.e. change score above MID (QoLRIQ: 
0.55 units; 6MWD: 30m; MPQL: unknown). SRM = standardized response mean 

Patientss with a treatment goal on improvement of exercise tolerance and a 6-minute 

walkingg test before and after treatment (n=1 7) had a non-significant mean improvement 

off 6.7 m in walking distance, accompanied by significant improvements in minimal oxygen 

saturationn during the walking test (92.8% to 94%, p=0.009), perceived exertion {4.1 to 3.1 

onn the modified Borg-scale, p=0.01) and perceived dyspnea (4.1 to 3.1 on the modified 

Borg-scale,, p = 0.01). 

Thee sensitivity to change was assessed by computing the standardized response mean and 

thee relative efficiency. The SRM of attainment scoring was 3.57, which is much higher than 

thee already large SRM of the QoLRIQ: 1.01 (n=42). The relative efficiency of measuring 

changee with attainment scoring versus the QoLRIQ was 10.2. 

Thee agreement (weighted kappa) between attainment scores from the main therapist and 

thee co-therapist was 0.33; the inter-rater agreement between patient and main therapist 

wass 0.27. Significant correlations were found between main- and co-therapists (r=0.47, 

p<0.0001),, patients and main therapists (r= 0.42, p<0.0001) and between patients and 

co-therapistss (r=0.49, p<0.0001). 
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Thee longitudinal validity of attainment scoring was assessed by correlating patient 

attainmentt scores with change in external outcome measures (see for all correlations table 

4).. The correlation between mean attainment scores and change in QoLRIQ-total score was 

0.133 (n=42, p=0.44). There was a significant correlation between the treatment goal of 

improvementt of exercise tolerance (mean attainment score 4.25; range 1 to 6) and the 

changee in distance walked during the six minute walking test (mean change 5.9 m, range 

-1599 to +178). The treatment goal of coping with emotions was significantly correlated with 

changee in emotional well-being and with change in experienced invalidity, but not with 

changee in the QoLRIQ emotions domain. The treatment goal of improvement of 

functioningg in activities of daily life was non-significantly correlated to changes in the 

QoLRIQ-domainss 'daily and domestic activities' and 'general activities'. Combined treatment 

goalss on improvement of social functioning were significantly correlated to self-perceived 

changee in taking upon activities but not to self-perceived change in leisure activities or the 

QoLRIQ-domainss 'general activities' and 'social activities'. The treatment goals of medication 

knowledgee and knowledge of correct use of medication were significantly correlated with 

theirr matching questions on self-perceived change. 

Tabl ee 7.4: correlation s of patien t attainmen t score s of selecte d treatmen t goal s wit h 

externa ll  outcom e measure s 

treatmen tt  goal N externa l outcom e measur e rs p 

Copingg with emotions 

Diseasee education 

Correctt use of medication 

ADL-functioning g 

Sociall functioning 

Exercisee tolerance 

12 2 

8 8 

13 3 

10 0 

35 5 

17 7 

MPQL-emotionall well-being 

MPQL-experiencedd invalidity 

QoLRIQ-emotions s 

SPCC disease knowledge 

SPCC correct use of medication 

QoLRIQ-dailyy activities 

QoLRIQ-generall activities 

SPCC performing daily activities 

QoLRIQ-generall activities 

SPCC leisure activities 

SPCC taking upon activities 

Sixx minute walking distance 

SPCC exercise tolerance 

0.64 4 

0.55 5 

0.02 2 

0.59 9 

0.56 6 

0.52 2 

0.42 2 

0.23 3 

0.13 3 

0.14 4 

0.47 7 

0.50 0 

0.14 4 

0.02 2 

0.07 7 

0.9 9 

0.12 2 

0.047 7 

0.2 2 

0.2 2 

0.4 4 

0.4 4 

0.4 4 

0.004 4 

0.04 4 

0.5 5 

N== number of patients with that treatment goal and a change score on external outcome measure; 
MPQL== medical psychological questionnaire for lung patients; QoLRIQ=quality of life for respiratory 
illnesss questionnaire; SPC = self-perceived change; rs - Spearman correlation coefficient 
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7.55 Discussio n 

Thee patients who participated in this study did improve after inpatient pulmonary 

rehabilitationn according to both types of outcome measurements: standardized outcome 

measurementt (see chapter 2 and 3) and individual attainment scoring. There was a relevant 

andd highly significant improvement in all quality of life domains and emotional well-being. 

Thee patients gave themselves significantly higher attainment scores on their individual goals 

thann their therapists did. Therapists and co-therapists were equally positive. The difference 

inn attainment scores between patients and therapists point of view was expected and may 

bee explained partly by their different points of view. Patients compare themselves to their 

previouss situation. They see improvement with regard to prior symptoms and mostly a bad 

physicall situation. Therapists compare the patient's improvement with the results of their 

clinicall expertise with many patients and with the anticipated outcome. This last point leads 

too another, related explanation: because there is no common criterium for assessing the 

amountt of change, attainment scores from patients, therapists and co-therapists will always 

differ.. This is confirmed by the low values for inter-rater agreement. Formulation of the 

treatmentt goals by the whole treatment team, in consultation with the patient, did 

apparentlyy not result in accordance in assessment. Possibly the goals were not formulated 

concretee and clear enough, both for the patient and the therapists. From a clinical 

viewpoint,, the discrepancy between patients and therapists is useful: differing attainment 

scorescann be used to clarify expectations and improve understandingofthe treatment goal. 

Inn a similar way, low attainment scores can be used to redirect treatment towards more 

feasiblee goals. 

Otherr psychometric characteristics were more reassuring. Subjective attainment scoring 

showedd to be highly sensitive to change, even in comparison with the large effect size of 

thee QoLRIQ, a disease-specific quality of life questionnaire. This finding is similar to studies 

withh frail elderly patients that compared Coal Attainment Scaling with the Barthel Index 

[22-24].. The high sensitivity was expected because our method was designed to measure 

change. . 

Obviously,, there were methodological problems in establishing construct validity. First, 

patientss needed to be grouped, which contradicted the approach of individualized 

treatmentt goals. Second, it is not very logical to validate a new individualized method 

(attainmentt scoring) with the global, standardized method it should replace. Still, we found 

sufficientt evidence for the construct validity of attainment scoring. We selected treatment 

goalss with at least 10 occurrences and a closely related external outcome measure. These 

treatmentt goals all had moderate to high correlations with change in their related outcome 

measures.. Because we found higher correlations with increasing specificity of the external 
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criterion,, the validity of attainment scoring was supported. The validity of all treatment 

goalss could not be assessed becausethere was no related external outcome measure for all 

thesee treatment goals or because of too few occurrences, despite the grouping of treatment 

goals.. Several high (>0.5) but non-significant correlations in treatment goals with fewer than 

100 occurrences were found (disease education, table 4; others not shown). A larger sample 

sizee and more external outcome measures are needed to establish the validity of attainment 

scoringg clearly. 

Anotherr critique on this new assessment method is the number of missing attainment 

scores.. Almost 10% of the patient scores and almost 40% of the main therapist scores were 

missing.. Therapists reported a lack of time as the reason for missings. These selective 

missingss may bias the results obtained by attainment scoring and should be minimized, 

partlyy by becoming more used to working with individually tailored goals. 

AA minor critique is that the new evaluation system was not investigated regarding 

satisfactionn of the patients and the therapists with this system. Remarks by the group of 

patientss who also experienced the previous evaluation system indicated an improved 

understandingg of content and goals of the treatment as a whole. 

Usingg the patient's view of outcome as a standardized method, in which the patients are 

askedd whether they improved with regard to health related goals, was strongly advocated 

recentlyy by Wright [8]. Standardized outcome assessment should be supplemented with 

individualizedd outcome assessment, especially in multi-intervention treatment programmes 

suchh as inpatient rehabilitation programmes. Questionnaires and function tests are very 

suitablee for evaluating change in groups of patients, but they cannot be used to evaluate 

changee in area's important to individual patients. Therefore we developed a new method 

off assessing outcome of inpatient pulmonary rehabilitation. Patients and therapists scored 

thee subjective attainment level of individualized treatment goals, which were formulated 

byy the treatment team in consultation with the patient. 

Usingg only standardized outcome measures may resultin misinterpretation of the results of 

individuallyy tailored treatment programmes. This is illustrated by our finding that there was 

noo overall improvement in the distance walked during the six minute walking test, which 

differss from findings of other pulmonary rehabilitation programs [1]. However, a high and 

significantt correlation was found between the patient attainment score and the change in 

sixx minute walking distance in the group of patients who had an explicit treatment goal of 

improvingg exercise tolerance. Furthermore, these patients significantly improved in 

desaturation,, perceived dyspnea and perceived exertion, which are also important aspects 

off functional exercise tolerance [25]. This implies that patients with the treatment goal of 

increasingg exercise tolerance did improve, whereas this could not be judged from the 

overalll group evaluation which showed a lack of change in walking distance {see chapter 2). 
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Thee deviating result in walking distance improvement may be explained both by the 

attentionn in the IPR treatment programme on self-pacing skills training and by the 

insufficientt intensity of exercise [26]). Another explanation maintains that the 6-minute 

walkingg test may not have been the most appropriate test to measure exercise tolerance. 

Severall patients reported in the post-treatment test that they could have walked much 

furtherr than the 6 minutes of the test, indicating that a test of endurance would have been 

aa better choice. A detailed factor analysis of walking test results is described in chapter 3 

[25]. . 

Thee need for assessing outcome of individualized treatment goals is confirmed by the large 

numberr of the treatment goals in this study that did not have an equivalent in the 

standardizedd outcome measures. Furthermore, the information obtained from scoring 

attainmentt of treatment goals is different from the serial assessment of change using 

standardizedd outcome measures (eg a quality of life questionnaire): the patients in this study 

improvedd significantly according to both the patient mean attainment scores and the change 

inn overall quality of life, but the correlation between the two types of measurement was 

veryy low, indicating that they possibly measure different constructs. This was recently 

suggestedd also by Moser et al. [27]. 

Assessmentt of the individual patient's view of outcome has not been used previously in 

pulmonaryy rehabilitation studies, with the exception of the dyspnea-scale of the Chronic 

Respiratoryy Disease Questionnaire [28]. However, this scale asks only for physical activities 

inn which patients are limited by their dyspnea and not for treatment goals. 

Recently,, Moser et al [27] used goal attainment in a study on inpatient oncological 

rehabilitation.. These authors developed a technique of goal attainment scoring very similar 

too the one described in this study. Their results support the current findings, by showing a 

similarr lack of concordance between attainment scores of patients and those of their 

doctors,, and low to moderate correlations between attainment scores (grouped into 

categoriess of treatment goals like we did) and mean change scores on the EORTC-QLQ C30 

(aa quality of life questionnaire for patients with cancer). 

AA different result has been found in a randomized controlled trial of cardiac rehabilitation 

versuss usual care after acute myocardial infarction [29]. In this study, patients were required 

too identify one activity that would reflect the patient's perception of successful recovery 

whenn attained. They found no significant difference in attainment levels between both 

groups,, while the rehabilitation group had a significantly higher improvement in quality of 

life.. They concluded that self-identified activity goal attainment is not useful as an outcome 

measure.. This method differs, however, from the current method in that it uses only one 

goal,, chosen by the patient, with a yes or no answer, instead of multiple goals based on the 
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treatmentt and formulated by both the therapist and the patient, using a 6-point response 

scale. . 

Coall Attainment Scaling (CAS) has been used in other multiple-intervention treatments 

[22;24;30].. The most important steps of GAS are the construction of a treatment plan (goal 

attainmentt guide) for an individual patient, a description of the expected level of outcome 

andd levels describing somewhat/much better/less than expected and lastly rating the 

performancee of a patient at a predetermined time after intervention [31]. Whereas GAS 

seemss to be reliable, valid and sensitive to change, it is time-consuming. Recently, two 

differentt standardized variant of GAS have been proposed [23;32] which seem very 

promisingg for measuring outcome on multiple individualized interventions. 

Wee think that individualized outcome assessment is a promising method for measuring 

changess that are important to patients and that it can be seen as a useful complementary 

methodd for evaluating multi-intervention rehabilitation programmes. Of course, the method 

usedd in this study has some limitations. The low agreement between different assessors of 

outcomee contains a problem. Apparently there is no satisfying agreement among therapists 

withh each other nor with their patients. This is illustrated by the low inter-rater agreement 

betweenn the main therapist and the co-therapist and the equally low agreement between 

thee patient and the main therapist (although we did not expect a very high agreement in 

thee latter case). We think that the major reason for the low agreement is that a precise 

descriptionn of the expected outcome was not included. Therefore, therapists and especially 

patientss are assessing a goal according to their own internal standards (which may change 

duee to treatment, a process known as response shift [33]), instead of using clearly defined 

outcomee levels as with GAS [30]. Accounting for this internal viewing of changed goals is 

aa new complementary method in outcome evaluation studies with chronic ill patients 

[33;34].. Furthermore, including a clear description of the expected outcome would be a 

majorr improvement of the current method of attainment scoring when different therapists 

aree included as in multi-intervention rehabilitation. Specifically measuring response shift 

andd goal shift would be another option for clarifying change in multi-intervention 

programmes. . 

Also,, studies from the health psychology field have shown that patients will be more 

motivatedd to reach their health related goals when these are individually tailored. Patients 

tendd to adopt more coping strategies to achieve their goals when these are both of 

importancee to them and feasible [9;35]. When goals are not individually important to the 

patientt nor sufficiently feasible, the patient most probably will disengage his behavioural 

efforts.. This implies the importance of individual tailoring health related goals in 

rehabilitationn programmes [36]. 
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7.66 Conclusio n 

Inn conclusion, we presented an alternative method for assessing the individual patient's 

vieww of outcome in inpatient pulmonary rehabilitation. Patients and therapists are asked to 

ratee the level of attainment of individually tailored treatment goals using a 6-point response 

scale.. This method differs from standard outcome measurement in that the outcome 

variabless are individualized which allows for the assessment of topics not addressed by 

standardizedd outcome tools. This property makes attainment scoring especially suited for 

evaluatingg rehabilitation programmes that use several interventions simultaneously. 

Althoughh attainment scoring has a high sensitivity to change and a satisfying longitudinal 

validity,, the low reliability in relation to the therapists' point of view requires more research. 

Includingg a clear description of the different levels of expected outcome, such as in CAS, 

wouldd be a necessary improvement of the reported method. Supplementing traditional 

wayss of standardized outcome measurements with individualized outcome measures seems s 

ann important new way of evaluating rehabilitation programs, especially because it 

acknowledgess and motivates individual patients to attain their self-stated goals. 
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7.88 Appendi x 

Categoriess of individualized treatment goals in inpatient pulmonary rehabilitation 

 coping with chronic shortness of breath 
 coping with acute shortness of breath 
 preventing shortness of breath when exercising 
 improvement of self-pacing 
 (early) recognition of symptoms and body signals 
 recognition of symptoms and body signals when exercising 

learningg the limits when exercising (preventing shortness of breath and exhaustion) 
 improvement of ADL-functioning: 

-- learning to move more economically (energy-saving) 
-- coping with shortness of breath during selfcare 
-- coping with shortness of breath during household activities 
-- adapting tasks to physical ability 

 breathing retraining 
 decreasing cough attacks 
 stop smoking and maintaining it 
 education about and prevention of airway infections 
 education about and avoidance of allergic triggers 
 education about and avoidance of non-allergic triggers 
 education on working mechanisms of medication 
 education on correct use and inhalation of medication 
 learning to use supplemental oxygen 
 education on disease (causes, pathophysiology, treatment) 
 decreasing use of escape medication 
 decreasing use of oral corticosteroids 
 decreasing use of psychopharmaca 
 'what to do'-list to prevent exacerbations when symptoms increase 

instructionn about peakflow measurement 
 improvement of exercise tolerance 
 learning new sports or movement activity 
 increasing muscle strength 
 improvement of emotional well-being 
 acceptation of impairments and handicaps 
 increasing self-confidence 
 coping with anxiety 
 coping with emotions 
 balance between tension and relaxation 
 planning new daily schedules 
 developing/expanding social activities and leisure activities 
 increasing social skills 
 learning to stand up for oneself 
 weight reduction 
 weight increase 
 improvement of feeding pattern 
 education on food and dietary schedules 
 decreasing 'emotional eating' 
 investigating causes of fatigue 
 investigating causes of fever 
 learning how to do a bronchial toilet 
 help with finding regular job or study 
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helpp with finding suitable (adapted) accommodation 
increasingg outside mobility 
improvingg communication and/or cooperation between patient and caregivers (including correct 
andd timely presentation of symptoms) 
improvingg communication between patient and surroundings 
improvingg speech to prevent dyspnea 


