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Percent of patients whose knowledge of Asthma changed from baseline to 3months compared to
their Sf-36 Physical Component Score improvement

]
PCS decline or

stay same PCS Improved Total

Count Row% Count Row%  Count Row %

Knows warning signs declined or stayed same 12 353% 22 64.7% 34 100.0%
improved 17 34.0% 33 66.0% 50 100.0%
greatly improved 5 29.4% 12 70.6% 17 100.0%
Knows use of MDI declined or stayed same 12 60.0% 8 40.0% 20 100.0%
(p=.04 uncorrected) improved 16 29.6% 38 70.4% 54 100.0%
greatly improved 7 29.2% 17 70.8% 24 100.0%
Knows how to use declined or stayed same 9 50.0% 9 50.0% 18 100.0%
PFM improved 9 30.0% 21 70.0% 30 100.0%
greatly improved 16  34.0% 31 66.0% 47 100.0%
Knows how to use declined or stayed same 10 52.6% 9 474% 19 100.0%
spacer improved 11 333% 2 66.7% 33 100.0%
greatly improved 13 28.9% 32 71.1% 45 100.0%
Knows how to use declined or stayed same 5 45.5% 6 54.5% 11 100.0%
nebulizer improved 6  207% 23 793% 29 100.0%
greatly improved 12 37.5% 20 62.5% 32 100.0%
Can verbalize how declined or stayed same 9 64.3% 5 35.7% 14 100.0%
Z’I‘)‘;‘.‘;““S’ﬁ:mmcwd) improved 12 31.6% 26 68.4% 38 100.0%
greatly improved 13 289% 32 71.1% 45 100.0%
Knows how to clean declined or stayed same 6 46.2% 7 53.8% 13 100.0%
equipment improved 13 27.7% 34 M3% 47 100.0%
greatly improved 15 36.6% 26  63.4% 41 100.0%
Records PFM in diary declined or stayed same 8 66.7% 4 33.3% 12 100.0%
(p=02 uncorrected) improved 1 25.0% 33 75.0% 4 100.0%
greatly improved 8 29.6% 19 70.4% 27 100.0%
Knows PF zone plan declined or stayed same 5 71.4% 2 28.6% 7 100.0%
(=04 uncorrected) improved 10 263% 28 737% 38 100.0%
greatly improved 9 26.5% 25 73.5% 34 100.0%
Knows how to handle declined or stayed same 10 52.6% 9 47.4% 19 100.0%
asthma emergencies improved 15 294% 36 70.6% 51 100.0%
greatly improved 8  28.6% 20 71.4% 28 100.0%

HYPOTHESIS 6- Negative correlation between Asthma knowledge and
Resource utilization.
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None of the comparisons between self care skills and inpatient stays showed significant
associations between improved knowledge and decreased inpatient stays. It should be
noted that sample sizes are very low. The same pattern of non-significance is also true for
the emergency dept visits; however, most skills ( with the exception of warning signs and
knowledge of meds) show the same trend discussed above where emergency dept visits
decrease more in those with improved self care skills.

Percent of patients whose knowledge of Asthma changed from baseline to 3months compared to
their change in Inpatient hospital visits
e ——

In patient visits . IP Stay same or
decrease Increase visits Total

Count Row %  Count Row %  Count Row %

Knows warning declined or stayed same 4 66.7% 2 333% 6 100.0%
signs improved 4 667% - 2 333% 6 100.0%
greatly improved 6 66.7% 3 33.3% 9 100.0%
Knows use of MDI  declined or stayed same 2 100.0% 2 100.0%
improved 7 77.8% 2 22.2% 9 100.0%
greatly improved 4 50.0% 4 50.0% 8 100.0%
Knows how to use  declined or stayed same 3 100.0% 3 100.0%
PFM improved 3 50.0% 3 50.0% 6  100.0%
greatly improved 8 72.7% 3 27.3% 11 100.0%
Kohows how touse  declined or stayed same 2 100.0% 2 100.0%
spacer improved 6  75.0% 2 25.0% 8 100.0%
greatly improved S 55.6% 4 44.4% 9 100.0%
Knows how to use  declined or stayed same 2 100.0% 2 100.0%
nebulizer improved 4 571% 3 429% 7 100.0%
greatly improved 7 70.0% 3 30.0% 10 100.0%
Can verbalize how  declined or stayed same 4  100.0% 4 100.0%
meds work improved 3 50.0% 3 50.0% 6 100.0%
greatly improved 8 72.7% 3 273% 11 100.0%
Knows how to declined or stayed same 3 100.0% 3 100.0%
clean equipment ;. oved 3 37.5% 5 62.5% 8 100.0%
greatly improved 9 81.8% 2 18.2% 11 100.0%
Records PFM in declined or stayed same 3 100.0% 3 100.0%
diary improved 3 37.5% 5 62.5% 8 100.0%
greatly improved 9 90.0% 1 10.0% 10 100.0%
Knows PF zone declined or stayed same 4 100.0% 4 100.0%
plan improved 3 50.0% 3 50.0% 6 100.0%
greatly improved 8 72.7% 3 27.3% 11 100.0%
Knows how to declined or stayed same 2 100.0% 2 100.0%
handle asthma improved 5 625% 3 37.5% 8 100.0%
emergencies
greatly improved 6 66.7% 3 33.3% 9 100.0%
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Percent of patients whose knowledge of Asthma changed from baseline to 3months compared to
their change in Emergency dept. hospital visits
S ———

Stay same or
decrease visits Increase visits Total

Count Row %  Count Row %  Count Row %

Knows warning declined or stayed same 8 12.1% 3 27.3% 11 100.0%
signs improved 18 783% 5 217% 23 100.0%
greatly improved 12 75.0% 4 25.0% 16  100.0%
Knows use of MDI  declined or stayed same 3 60.0% 2 40.0% 5  100.0%
improved 21 80.8% 5 19.2% 26 100.0%
greatly improved 12 70.6% 5 29.4% 17 100.0%
Knows how to use  declined or stayed same 3 50.0% 3 50.0% 6 100.0%
PFM improved 13 813% 3 18.8% 16 100.0%
greatly improved 20 76.9% 6 23..1_% 26  100.0%
Knows how touse  declined or stayed same 3 60.0% 2 40.0% 5 100.0%
spacer improved 15  78.9% 4 211% 19 100.0%
greatly improved 18  783% 5 21.7% 23 100.0%
Knows how touse  declined or stayed same 3 60.0% 2 40.0% 5 100.0%
nebulizer improved 14 824% 3 17.6% 17 100.0%
greatly improved 16 72.7% 6 27.3% 22 100.0%
Can verbalize how  declined or stayed same 5 71.4% 2 28.6% 7  100.0%
meds work improved 14 77.8% 4 2% 18 100.0%
greatly improved 18  75.0% 6 25.0% 24 100.0%
Knows how to declined or stayed same 3 60.0% 2 40.0% 5 100.0%
clean equipment 5 oved 15 789% 4 211% 19 100.0%
greatly improved 21 75.0% 7 25.0% 28 100.0%
Records PFM in declined or stayed same 3 60.0% 2 40.0% S 100.0%
diary improved 17 773% 5 227% 2 100.0%
greatly improved 18 75.0% 6 25.0% 24 100.0%
Knows PF zone declined or stayed same 4 66.7% 2 33.3% 6 100.0%
plan improved 16  842% 3 158% 19 100.0%
greatly improved 16  66.7% 8 333% 24 100.0%
Knows how to declined or stayed same 3 50.0% 3 50.0% 6 100.0%
handle asthma improved 18 90.0% 2 10.0% 20 100.0%
emergencies
greatly improved 15 65.2% 8 34.8% 23 100.0%

HYPOTHESIS 7 - There is a positive correlation between attendance in the ACE
program and functional status.

The program was structured so that patients would only take a few weeks to complete the
3 education sessions. When patients missed their appointments, they would be
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rescheduled at a later time resulting in an increased length of time to education
completion. Time to complete education is therefore used as a proxy for missed
appointments and the hypothesis would be that longer education times would be
associated with less improvement in functional scores. A variable EDTIME recorded the
number of days to complete education. A one-way ANOVA was used to compare the
improvement from baseline to 3 month on the Physical Component Score of the SF-36
with the time taken to complete education. Results are not statistically significant. A
second comparison using whether the individual completed the program (returned for the
6 month follow-up) also showed no statistical significance with respect to differences in
the PCS score from baseline to 3 month follow-up, although the percent differences were
in the desired direction.. :

Change in PCS from baseline to 3 month compared to number of days to complete program

education
EDTIME
" ——— ]
95% Confidence
Std. Interval for Mean
Deviati Lower Upper
N Mean on Std. Error  Bound Bound Minimum Maximum
decline or stay same ~ 38 815526 51.8734 84150 64.5023  98.6030 28.00 206.00
Improve 72 89.0972 78.6572 92698 70.6137 107.581 20.00 498.00
Total 110  86.4909 70.4020 6.7126  73.1868  99.7950 20.00 498.00
e — @ @ @ ]
ANOVA
EDTIME
Sum of Squares  df Mean Square F Sig.
Between Groups 1415.777 1 1415.777 284 .595

Within Groups 538835.714 108 4989.220
Total 540251.491 109
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rogram completion compared to change in PCS from baseline t

3 month
decline or
stay same Improve  Total
Finished did not finish  Count 10 14 24
program - program Row % 41.7%  583% 100.0%
(6mo
f/u) —
Finished Count 28 58 86
program (6 mo
) Row % 326%  67.4% 100.0%
Total Count 38 72 110
Row % 345% 655% 100.0%

Chi-Square Tests

Val Asymp. Sig.  Exact Sig.
ue df (2-sided) (2-sided)

Pearson Chi-Square 6880 1 407

Continuity 345 1 557

Correction

Likelihood Ratio 675 1 411

Fisher's Exact Test 469

Li -by-Li

inearby-Linear - cg 409
Association
N of Valid Cases 110

2 Computed only for a 2x2 table

b. 0 cells (.0%) have expected count less than 5. The

minimum expected

count is 8.29.
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HYPOTHESIS 8 - there is a negative correlation between attendance in the ACE
program and resource utilization.

Two measures were used to test this hypothesis. 1): whether the patient completed or did
not complete their education and 2) whether a patient finished the program to the 6
month point. Comparisons of the hospital utilization sample to the remaining patients
indicated that a higher proportion of patients who ended up finishing the program are
found to have used the hospital resources compared to those who did not finish the
program (Pearson Chi- Square =4.88 p=.027). This difference was not found for those
who did and did not complete the educational component.

Proportion of sample utilizing hospital resources compared to
program completion

Resource
Not in Util
RU sample Total
Finished  did not finish Count 172 62 234
program - program Row % 73.5% 26.5%  100.0%
(6mo f/u)
Finished Count 89 53 142
program (6 mo Row %
fw) 62.7% 37.3%  100.0%
Total Count 261 115 376
Row %  69.4% 30.6% 100.0%

Proportion of sample using hospital resources
compared to finishing education

Not  Resource
in Util
RU sample Total
Did no.t finish Count 90 41 131
education and
enrolled before o,
1.99 Row% 600 313% 100.0%
Finished Count 156 74 230
education
Row %
W 68%  322%  100.0%
Total Count 246 115 361
Row % 68% 31.9% 100.0%

Neither of these measures of program attendance reflected a significant difference in
whether a patient’s inpatient or emergency department utilization of hospital resources
decreased from pre to post program participation. In general, 70 % or more individuals
decreased the number of inpatient and emergency room visits regardless of whether they
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finish education or the program itself. The actual numbers, however, show differences
such that those who do not finish are more likely to decrease their visits than their
counterparts who go on to complete the education or program.

In patient visits from baseline to 3 month compared to program

completion

Stay
same or

decrease Increase

visits visits Total
Finished did not tinish Count 20 5 25
program Row%  80.0%  20.0% 100.0%
(6mo f/u)

Finished program  Count 14 6 20

Row %
W 700%  300%  100.0%
Total Count 34 11 45
Row % 75.6% 24.4% 100.0%

In patient visits from baseline to 3 month compared to

education completion

Stay
same or
decrease Increase
visits visits Total
Did no‘t tinish Count 1 4 15
education and
enrolled before o
1.99 Row% 7339  267% 100.0%
Finished education Count 23 7 30
Row % 76.7% 233% 100.0%
Total Count 34 11 45
Row % 75.6% 24.4% 100.0%
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ergency dept. visits from baseline to 3 month compared

program completion

Stay same
or
decrease Increase
visits visits Total
Finished  did not finish Count 45 10 55
program  program Row% 81.8%  182% 100.0%
(6mo f/u)
Finished program ( Count 35 15 50
mo f/u) Row %
70.0% 30.0% 100.0%
Total Count 80 25 105

Row % 76.2%

23.8% 100.0%

Emergency dept. visits from baseline to 3 month compared to

education completion

Stay same
or
decrease  Increase
visits visits Total
lesl?ed Did no't finish Count 31 7 38
eduction education and
enrolled before o,
1.99 Row% " g16%  184% 100.0%
Finished Count 49 18 67
education
Row %
W 131%  269%  100.0%
Total Count 80 25 105
Row%  76.2% 23.8% 100.0%

HYPOTHESIS 9- Patients with more severe Asthma {using the modified NIH
Symptom scale} will show lower levels of function

Due to an instrument change, the information used to construct the NIH severity scale
was adjusted in order to maintain data comparability over time. A modified severity scale
was generated that omitted 2 questions. The severity classification of those who were re-
categorized on the item level did not result in an overall re-classification of severity.

At baseline and at 3months the NIH severity groups showed differences in their
corresponding Physical Component Summary scores. At both time points those with
more severe classifications were associated with lower PCS functioning for that time
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period. Baseline differences were more pronounced than those at 3 months. The baseline
one-way ANOVA, (F(3,284) = 8.13) was significant at p<.001. Scheffe post hoc
analysis showed significant differences between Severe and Mild or Moderate Persistent
and between Moderate Persistent and Mild Intermittent. At the 3 month follow-up, the
one-way ANOVA, (F(3,120) = 4.32) was significant at p=.006. Scheffe post-hoc
analysis showed only significant difference between the severe and mild-intermittent
categories.

Baseline PCS

STANDARDIZED PHYSICAL COMPONENT SCALE-base

95% Confidence
Interval for Mean

Std. Lower  Upper
N Mean Deviation Bound Bound

Mild Intermittent 20 43.15 12.0908 37.4907 48.8080

Mild Persistent 21 4024  8.8263 36.2202 44.2555

Moderate Persistent 44 3359 10.1898 30.4901 36.6860

Severe 203 3344 98737 32.0755 34.8084

Total 288 34.63 10.3828 33.4297 35.8381
3 month F/U

STANDARDIZED PHYSICAL COMPONENT SCALE-3mo

95% Confidence
Interval for
Mean

Std. Lower  Upper

N Mean Deviation Bound Bound
Mild Intermittent 64 44.611 10.7143  41.935 47.287
Mild Persistent 18 43.868 10.5931 38.600 49.136
Moderate Persistent 19 40.889 122135 35.002 46.776
Severe 23 34951 12.7168 29.452 40.450
Total 124 42.141 11.7721 40.049 44.234

To analyze change over time, individuals at baseline were compared with their status at 3
months and a variable constructed to indicate improvement. The sample is roughly
evenly divided between three groups; those who worsen, those who improve and those
who improve greatly.
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Descriptive Statistics

Std.

Severity Change Mean Deviation N
STANDARDIZED  severity worsened
PHYSICAL or stayed same 37.1973 12.7203 33
COMPONENT Improved 345275 9.0957 a1
SCALE-base

Greatly improved 34.5776 11.7903 - 32

Total 35.3738 11.1080 106
STANDARDIZED  severity worsened
PHYSICAL or stayed same 41.8969 127408 33
COMPONENT

Improved . 4 4
SCALE-3mo p 39.9538 11.4131 1

Greatly improved 44.1559 11.3332 32

Total 41.8273 11.8338 106

Using a GLM repeated measures methodology, individuals grouped by their NIH severity
change from baseline to 3 months were compared relative to the change in their Physical
Component Scores during that same time. Using the test of within subjects effects, the
results show that while there are significant changes in the PCS scores over time

(F=30.38 p<.001), tests of between subjects effects (NIH scale) are not significant
(F=.655 p=ns)
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NIH change * TIME

Measure: MEASURE_1

95% Confidence
Interval

Std. Lower Upper

NIH change TIME Mean  Eror  Bound Bound
severity worsened 1 37.197  1.940 33.349 41.045
or stayed same 2 41897 2057 37817 45977
Improved 1 34.528 1.741 31.075 37.980
2 39954 1.846 36.293 43614
Greatly improved 1 34578 1.970 30.670 38.485
2 44.156  2.089 40.012 48.299

Estimated Marginal Means of PCS

Severity-base to 3mo

o saverity worsened or
stayed same

Estimated Marginal Means

TIME
Although not significant it might be noted that the graph showing the PCS change from

base to 3 months suggests that those who greatly improve on the NIH severity scale show
the most pronounced rate of improvement on the PCS.

HYPOTHESIS 10- There is a positive correlation between Asthma severity (using
the modified NIH symptom severity scale) and resource utilization

There is no statistical difference between the group with hospital utilization and the
remaining ACE sample with respect to a patient’s severity classification at baseline
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NIH severity classification sample differences

Resource
Notin RU  Util sample  Total
baseline  Mild Intermittent Count 18 3 21
NIH Row % 85.7% 143%  100.0%
Severity .
Column % 7.3% 2.8% 5.9%
Mild Persistent Count 19 8 27
Row % 70.4% 29.6% 100.0%
Column % 71.7% 71.3% 7.6%
Moderate Persistent ~ Count 34 22 56
Row % 60.7% 393%  100.0%
Column % 13.8% 202%  15.7%
Severe Count 176 76 252
Row % 69.8% 302% 100.0%
Column % 71.3% 69.7%  70.8%
Total Count 247 109 356
Row % 69.4% 30.6% 100.0%
Column % 100.0% 100.0% 100.0%

Analyzing the sample who contribute comparative baseline to 3 month severity change
data is small and the low cell counts hinder the ability to draw definitive conclusions
concerning the association between severity change and hospital utilization. In addition,
noting that the sample under-represents those whose severity class has worsened, it is
difficult to have confidence in that category. Overall the tests of difference (Pearson chi-
square) among the three categories of NIH severity change are not significant for hospital
utilization. It may be noted that for both emergency dept visits and inpatient stays, those
who greatly improve have a larger proportion of patients who have a decreased number
of hospital visits than those with only “some improvement”.
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Emergency Dept Visits

Stay same
decrease  or Increase
visits visits Total

severity worsened  Count S 2 7
orstayedsame gy o 71.4% 28.6%  100.0%
Column % 12.2% 16.7%  13.2%
Improved Count 12 6 18
Row % 66.7% 33.3% 100.0%
Column % 29.3% 50.0%  34.0%
Greatly improved  Count 24 4 28
Row % 85.7% 143% 100.0%
Column % 58.5% 333% 52.8%
Total Count 41 12 53
Row % 77.4% 22.6% 100.0%

Column %  100.0% 100.0% 100.0%

In patients visits

Stay
same or
decrease  Increase
visits visits Total

severity worsened Count 2 2
or stayed same Row % 100.0% 100.0%
Column % 12.5% 9.1%
Improved Count 7 S 12
Row % 58.3% 417%  100.0%
Column % 43.8% 83.3% 54.5%
Greatly improved Count 7 1 8
Row % 87.5% 125%  100.0%

Column % 43.8% 16.7% 36.4%

Total Count 16 6 22
Row % 72.7% 27.3% 100.0%
Column % 100.0% 100.0% 100.0%
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Il Quality of life/ Missed days of work analysis.

Questions on quality of life and missed days of work/routine, were added to the patient
interview on 2/17/98. 163 patients (out of 176 individuals who enrolled during this
period) responded to three questions pertaining to their quality of life and missed days of
work in the previous four weeks. Physical activity, social activity and work( usual
activities) were rated with respect to how much asthma limited their abilities in these
areas. At baseline only 9 % of patients said that their physical activities were not limited
at all by their asthma. Concerning social activites 19% of the sample felt that their social
activities were not affected by asthma and 25% had not missed any work because of their
asthma.

activity limited- base social limited- base
. Valid Valid
Frequency Percent Frequency  Percent
Not at all 14 . 86 Not at all 31 19.0
Slightly 44 27.0 Slightly 35 21.5
Moderately 56 344 Moderately 56 344
Quite a bit 31 19.0 Quite a bit 30 18.4
Extremely 18 11.0 Extremely 11 6.7
Total 163 100.0 Total 163 100.0
Missing 2 Missing 2
missing 223 missing 223
Total 225 Total 225
Total 388 Total 388

work limited- base

Valid

Frequency  Percent

none 38 252

1-3 days 39 25.8

4-7 days 29 192

8-14 days 18 119

> 14 days 27 17.9

Total 151 100.0
Missing 2
NA 12
missing 223
Total 237
Total 388

When the sample is restricted to patients with data at both baseline and 3 month follow-
up the baseline situation of individuals is slightly improved with 12% having no activity
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limitation and those who have not missed any days of work representing 41% of the
sample. At the three month point, there are substantial changes with the percentage of
persons claiming no limitation in physical activity rising to 56%, those with no social
activity limitation becoming 71% and those with no work limitation 73% of those

responding. Using a paired sample t-test, each of these changes is significant at the p <
.001 level.

work limited- base

. L. Valid
activity limited- base social limited- base n Percent
— ] none 27 41.5
Valid Valid

n  Percent n Percent 1-3 days 17 262

Not at all 9 12.9 Not at all 19 27.1 4-7 days 6 9.2

Slightly 27 38.6 Slightly 17 243 8-14 days 6 9.2

Moderately 19 27.1 Moderately 22 314 > 14 days 9 13.8

Quite a bit 8 11.4 Quite a bit 9 12.9 Total 65 100.0
Extremely 7 10.0 Extremely 3 43 Missing 2
Total 70 100.0 Total 70 100.0 NA 5
Missing Missing 2 Total 7
Total 72 . Total 72 Total 72

When responses are re-coded to reflect whether a person’s limitations improved or
deteriorated between baseline and 3 months, results showed strong improvements ranging
from 67% improving in physical activity to 50% of patients improving the number of
days of missed work/routines.
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base- 3mo Change in limitation of activity base- 3mo change in social limitation
v*_ =====T:id=
n Percent n Percent
Get worse 4 5.7 Get worse 5 7.1
Stay same 19 27.1 Stay same 19 27.1
Improve 47 67.1 Improve 46 65.7
Total 70 100.0 Total 70 100.0
missing 105 Missing 105
Total 175 Total 175

I

base- 3mo change in work limits

Valid

n Percent

Get worse 6 92

Stay same 27 41.5

Improve 32 492

Total 65 100.0
Missing 110
Total 175

Il Conclusions and Next Steps

In summary, it has been demonstrated that patients participating in the ACE program
have had significant reductions in severity and resource utilization and improvements in
knowledge, general health status and asthma specific quality of life. The relationships
among these variables and others require additional study with larger samples. Patients
will continue to be enrolled in ACE and invited to participate in the Outcomes Study.
Data collection instruments going forward will include the SF-12, CES-D, NIH severity,
Asthma specific QOL and selfcare skills. Resource utilization will continue to be
captured through the hospital’s administrative database.



