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Purpose: In Switzerland, while the quality of acute inpatient care for patients with AECOPD is high, a lack of post-acute care
interventions has been identified. To correct this shortfall, an integrated care program for patients with AECOPD was initiated at
University Hospital Zurich. The study’s aim was to compare defined post-acute care intervention implementation rates before and after
the new program’s implementation.

Methods: A retrospective medical chart review was performed regarding patients hospitalized due to AECOPD between July 2019
and March 2023. The control group (CG) had received usual care, while the intervention group (IG) received the newly implemented
program. Implementation rates were compared with Pearson’s chi-squared-test or Fisher’s exact test.

Results: Charts of 107 participants (IG: 55, CG: 52) were evaluated. Implementation rates increased significantly in the IG for
exacerbation management, dyspnea management, recommendation for rehabilitation, smoking cessation advice, evaluation of inhalation
technique and recommendation of vaccination (p < 0.05) but not for physical activity, post-discharge medical follow-up or nutrition.
Conclusion: This study provides promising evidence that the introduction of a hospital-initiated integrated care program can
significantly increase the implementation rate of post-acute care interventions in patients hospitalized due to AECOPD.
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Introduction

In Switzerland, approximately 400’000 persons live with COPD." This condition’s most common complication is acute
exacerbation of COPD (AECOPD), which is associated with disease progression and increased hospitalizations, leading
to higher illness-related costs and excess mortality.”® Beneficial health behaviors, eg, early exacerbation recognition,
symptom management, smoking cessation, regular physical activity, healthy diet, medication adherence, pneumococcal
and influenza vaccination and dyspnea management, are known to reduce exacerbation and hospitalization rates.®”
Structured and personalized self-management interventions addressing these behaviors are recommended for integration
into standard inpatient and post-acute care.*° However, interventions that influence health behaviors are inadequately
implemented in the hospital setting.'”'" Also, while the quality of acute inpatient care for patients with AECOPD is high
in Switzerland, underuse of post-acute care interventions and coordinated self-management support across settings has
been identified.'*" In 2012 and 2013, only 1.9% of 263 hospitalized patients in three public hospitals in the Canton of
Zurich received patient education and self-management support while hospitalized due to AECOPD.'? Barriers to the
implementation of such interventions include the prioritization of acute care interventions, limited human resources,

.. . . . . . . 13.14
missing expertise in chronic care and behavior change and the lack of financial reimbursement.'>'* Moreover, the
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proportion of referrals for pulmonary rehabilitation in Switzerland is below 50%,'> despite evidence indicating that the
timely initiation of pulmonary rehabilitation is beneficial in patients with AECOPD.'®

At University Hospital Zurich, an integrated care program coordinated by a newly implemented advanced nursing
practice (ANP) team was chosen to close this gap: the Nurse-led Integrated Care COPD (NICCO) program.'® This
structured, patient-tailored behavioral program is initiated during hospitalization and continues for 13 weeks, mainly by
telephone. The implementation of the NICCO program started in June 2020.'7 To investigate the newly implemented
program’s feasibility and effect, the NICCO pilot study was conducted using a monocentric parallel cluster design with
a baseline period.'®

The current sub-study of the NICCO study was founded on the assumption that adoption of the new integrated care
program would increase the implementation rate of post-acute care interventions in patients hospitalized due to
AECOPD. Therefore, its aim was to compare the implementation rates of defined post-acute care interventions before
and after the integrated care program’s implementation.

Materials and Methods

The NICCO Program

The NICCO program’s development followed a Behavior Change Wheel (BCW)-based methodological approach to
formulate and evaluate interventions concerning eight key elements of COPD management: 1. exacerbation and dyspnea
management (using action plans); 2. physical activity; 3. referral to rehabilitation; 4. smoking cessation; 5. adherence to
nutrition to prevent or manage underweight; 6. adherence to inhalation; 7. adherence to vaccination recommendations;
and 8. post-discharge follow-up. The program also focuses on illness-related emotional distress and advanced end-of-life
care planning.

While the ANP team—a team of nurses with doctoral, master’s, and bachelor’s degrees and/or experience in the field
of pulmonology—Ileads the overall NICCO project, numerous other professionals (nurses, physicians, physiotherapists
and, if needed, social workers, nutritionists and psychiatrists) also play important roles in the program. Beginning during
patients’ inpatient stay for AECOPD, the program is delivered via face-to-face contact and lasts 13-weeks. During each
patient’s stay, the ANP team, the responsible physician, a physiotherapist and the ward nurses deliver the various
intervention packages that constitute the integrated care program (Table 1). For outpatient follow-up, ANP team members
contact the patient—mainly by telephone—every one or two weeks for at least twelve weeks. Each contact includes a re-
assessment of the patient’s target behaviors and individual progress within the program. A detailed description of the
intervention is available elsewhere.'’

Data Collection

We performed a retrospective medical chart review of patients hospitalized at University Hospital Zurich, Switzerland,
between 1 July 2019 and 31 March 2023 due to AECOPD. In this tertiary academic referral center, patients with
AECOPD usually stay either in the Division of Internal Medicine or in the Division of Pulmonology. For baseline data,
charts were reviewed from July 2019 to June 2020 (control group). For data recorded after implementation of the NICCO
program, charts were reviewed from June 2020 to March 2023 (intervention group). The control group received usual
care, while the intervention group received the newly implemented NICCO program (Table 1). Inclusion criteria were
a confirmed diagnosis of COPD, hospitalization due to a COPD exacerbation treated with steroids and/or antibiotics,”'
age 18 or older and hospitalization on an Internal Medicine or Pulmonology ward. Exclusion criteria were cognitive
impairment and not speaking any of our eleven supported languages, ie, German, French, Italian, English, Spanish,
Portuguese, Serbian, Tamil, Hindi, Turkish or Slovakian. In cases of subsequent hospitalization due to AECOPD, only
the first episode treated during the study period was considered. The study team identified prospective participants via
regular screening of all in-patients’ electronic medical records. Eligible patients were contacted by the study team and
provided with a participant information package. Patients were included either if they gave informed consent to
participate in the NICCO study, ie, they allowed the collection of data from their electronic patient records, or if they
gave general consent for data extraction from their records.
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Table | Overview of Post-Acute Care Interventions During Hospital Stay: Usual Care versus the Nurse-Led Integrated Care COPD

(NICCO) Program

Post-Acute care Intervention and

Usual Care

NICCO Program

Evidence
Content Responsible Content Responsible
Profession Profession
Exacerbation Management:Self- No standardized procedure | Physician Assessment and intervention ANP Team
management interventions with regarding symptom management.
exacerbation action plan improve health- Decision, recommendation and
related quality of life and reduce instruction of action plan
readmission risk>®'%72!
Prescription and explanation of Physician
the medications in the action plan
Dyspnea Management:Relieving dyspnea | Situation-specific assessment | Ward Nurse Reduce anxiety and dyspnea ANP Team
limits disability, reduces distress, and intervention regarding General assessment and
improves quality of life and reduces dyspnea management intervention regarding dyspnea
doctor visits® management
Physical Activity:Low physical activity is Prescription of Physician Exercising 30 minutes per day and | Physician
associated with higher mortality, physiotherapy in selected supervised exercise
increased risk for exacerbations and patients Information about the
hospit:alisationszs'26 importance of exercise.
Prescription of physiotherapy in
all patients
Assessment and Physiotherapist | Assessment and intervention in Physiotherapist
intervention if there is all patients. Preparation of
a prescription a movement plan
Rehabilitation:Pulmonary rehabilitation Discussion and prescription | Physician Discussion and prescription if Physician
leads to lower mortality and fewer if required required
readmissions'®%
Discuss expectations and goals ANP Team
regarding rehabilitation with the
} ) Physiotherapist
patient. Make a recommendation.
Smoking Cessation:Quitting smoking and | Information about the Physician Assessment and Intervention. ANP Team
staying smoke-free are known to have importance of smoking Referral to smoking cessation
the greatest capacity to influence cessation. Prescription of counseling if desired
prognosis and progression of COPD> nicotine replacement
products
Offer and administer Ward Nurse Information about the Physician
nicotine replacement importance of smoking cessation.
products Prescription of nicotine
replacement products
Offer and administer nicotine Ward Nurse
replacement products
Making an appointment for Smoking
outpatient smoking counseling Cessation
Counseling
(Continued)
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Table | (Continued).

Post-Acute care Intervention and Usual Care NICCO Program
Evidence . ;
Content Responsible Content Responsible
Profession Profession
Nutrition:Low body weight and Prescription of nutritional Physician Screening (NRS; BMI), ANP Team
malnutrition are common in patients counseling for selected Intervention if NRS24

with COPD and are related to disease patients

3 Intervention if NRS=4 Nutritionist
progression
Inhalation Adherence:Prevalence of Assessment and Ward Nurse Assessment and Intervention Ward Nurse
inhalation non-adherence is high Intervention regarding regarding adherence and
(22-93%)%; and up to 90% of patients adherence and technique technique
inhale incorrectly 2*3°
Assess adherence (ZATA) ANP Team
Influenza and Pneumococcal Vaccination: | Check vaccination status Physician Check vaccination status and ANP Team
Influenza and pneumococcal vaccination | and make recommendation make recommendation if Physici
sician
decrease the incidence of lower if necessary necessary 4
respiratory tract infection’
Post-discharge medical Follow-up:Early Write exit report and Physician Write exit report and organize Physician
medical follow-ups of less than four organize post-discharge post-discharge medical follow-up

weeks are associated with fewer medical follow-up
. 3 Report and Email family doctor ANP Team

exacerbation-related readmissions

information about integrated care

program and initiated self-

management interventions

Abbreviations: BMI, body mass index; NRS, nutrition risk screening.

Data were collected using an anonymized case report form based on that used by Markun et al.'? Our form included
sociodemographic characteristics, disease-specific data and variables regarding post-acute care interventions. Assessed
post-acute care interventions were as follows: 1. exacerbation management (assessment, drafting and instruction of an
action plan); 2. dyspnea management (interventions regarding dyspnea and/or anxiety); 3. interventions regarding
physical activity; 4. recommendations for referral to rehabilitation; 5. smoking cessation advice (to current smokers);
6. nutrition counselling; 7. evaluation of inhalation technique; 8. assessment and recommendation of influenza and/or
pneumococcal vaccination; and 9. post-discharge medical follow-up recommendations by physician.

Entries made to electronic patient records during their AECOPD hospitalization were searched for the specific
interventions allocated to them, including reports from physicians, nurses, physiotherapists, nutritionists, and social
services. We checked whether post-acute care interventions had been carried out (documented) during their hospitaliza-
tion. Neither the interventions’ quality nor their results were evaluated. Data were entered by two master’s program
nurses and double-checked by a study nurse. The first author randomly tested the data, making any necessary decisions in
cases of ambiguity or disagreement between the raters’ assessments.

Data Analysis

Descriptive statistics were calculated, ie, counts, percentages, medians and interquartile ranges (the ranges of values
between each dataset’s 75th and 25th percentiles). To check for a difference between group allocation (control vs
intervention group) regarding implementation rates, the Pearson’s chi-square test (X*) was performed. If the expected cell
frequencies were <5, Fisher’s exact test was used. Statistical analyses used the SPSS Statistics, version 29 software
package.*” For the sociodemographic characteristics and disease-specific data, missing data were excluded from the
median and interquartile range calculations. For the interventions, missing data (no documentation found) were counted

as not performed.
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Ethical Considerations

This study was part of the “Nurse-led integrated care to improve quality of life in COPD patients with a pulmonary
exacerbation (NICCO)” study (www.kofam.ch, SNCTP000003402) and approved by the governmental ethics
committee (BASEC No. 2019-00797). The study followed the principles of the Declaration of Helsinki.’® After
participants were informed in writing and orally about the study, and understood that participation was voluntary, all
signed written consent for the retrieval of their data from their electronic patient records. Data anonymization and

confidentiality were ensured.

Results

Participants

Data from both the control (n = 52) and the intervention group (n = 55) were included in the electronic chart review. The
overall median length of stay was 8 days (IQR: 6-10; control group median: 7 days (IQR: 6-10); intervention group
median: 8 days (IQR: 6—11)). For participants’ sociodemographic characteristics and disease-specific data, see Table 2.

Table 2 Sociodemographic Characteristics and Disease-Specific Participant Data

Variable Control Group Intervention Group Overall (n=107)
(n=52) n or Median | (n=55) n or Median n or Median
(% or IQR) (% or IQR) (% or IQR)

Sociodemographic | Age (years) 68.5 (62-76) 69 (63-75) 69 (62-75)
Characteristics

Gender (male) 29 (55.8%) 29 (52.7%) 58 (54.2%)

BMI (kg/m?) 23.7 (21-28) 22.8 (19-28) 23.3 (20-28)

Missing 0 (0%) I (1.8%) 1 (0.9%)
Social Situation Living alone 27 (51.9%) 24 (43.5%) 51 (47.7%)
and Support

Missing 4 (7.7%) 0 (0%) 4 (3.7%)

Paid support and/ or support from social environment | 27 (51.9%) 35 (63.6%) 62 (58%)

Missing 6 (11.5%) 1 (1.8%) 7 (6.5%)
GOLD Stage | 1 (1.9%) 0 (0%) I (0.9%)

2 13 (25%) 9 (16.4%) 22 (20.6%)

3 18 (34.6%) 20 (36.4%) 38 (35.5%)

4 14 (26.9%) 23 (41.8%) 37 (34.6%)

Missing 6 (11.6%) 3 (5.4%) 9 (8.3%)
Smoking Status Pack years 50 (35-82) 50 (39-81) 50 (39-81)

Missing 3 2 5

Never smoker 2 (3.8%) 0 (0%) 2 (1.9%)

Ex-smoker 36 (69.2%) 38 (69.1%) 74 (69.2%)

Current smoker 14 (26.9%) 17 (30.9%) 31 (29%)
Oxygen Therapy Having long-term oxygen prescription 24 (46.2%) 25 (45.5%) 49 (45.8%)

Missing 15 (28.8%) 7 (12.7%) 22 (20.6%)

(Continued)
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Table 2 (Continued).

Variable Control Group Intervention Group Overall (n=107)
(n=52) n or Median | (n=55) n or Median n or Median
(% or IQR) (% or IQR) (% or IQR)
Comorbidities Diabetes mellitus 9 (17.3%) 10 (18.2%) 19 (17.8%)
Missing 2 (3.8%) 2 (3.6%) 4 (3.7%)
Hypertension 19 (36.5%) 21 (38.2%) 40 (37.4%)
Ischemic heart disease 5 (9.6%) 2 (3.6%) 7 (6.5%)
Coronary artery disease 14 (26.9%) 17 (30.9%) 31 (29%)
Systolic or diastolic dysfunction of the left ventricle I (1.9%) 5(9.1%) 6 (5.6%)
Pulmonary hypertension 3 (5.8%) 4 (7.3%) 7 (6.5%)
Depression or Anxiety disorder 4 (7.7%) 8 (14.5%) 12 (11.2%)
Substance Abuse (drugs; medication; alcohol) 6 (11.5%) 5(9.1%) 11 (10.3%)

Abbreviations: BMI, body mass index; IQR, interquartile range; n, number.

Implementation of Post-Acute Care Interventions

The implementation rates of almost all assessed post-acute care interventions were higher in the intervention group. Only
the implementation rate of the intervention regarding post-discharge medical follow-up was higher in the control group.
The highest implementation rate (98.2%) was for the physical activity intervention (in the intervention group); the two
lowest were exacerbation and dyspnea management (both 1.9%) (in the control group). For interventions and their

implementation rates in both groups, as well as the corresponding measure of association, see Table 3. For all measured

implementation rates of both groups, see Figure 1.

Table 3 Interventions and Their Implementation Rates

Intervention

Interventions and Implementation rates n (%)

Measure of Association p-value; X%
Fisher’s Exact Test

Control Group
(n=52)

Intervention
Group (n=55)

Total
(n=107)

Link Between Group Allocation

and Implementation Rate

1) Exacerbation Management

I (1.9%)

53 (96.4%)

54 (50.5%)

p<0.001; X*(1)=95.367

2) Dyspnea Management

I (1.9%)

29 (52.7%)

30 (28.0%)

p<0.001; X*(1)=34.193

3) Physical Activity

47 (90.4%)

54 (98.2%)

101 (94.4%)

Fisher’s Exact Test (two-tailed) p=0.106

4) Rehabilitation

24 (46.2%)

44 (80%)

68 (63.6%)

p<0.001; X*(1)=13.219

5) Smoking Cessation (in current smokers)

5 (35.7%) (n=14)

14 (82.4%) (n=17)

19 (61.3%) (n=31) | p=0.008; X3(1)=7.039

6) Nutrition 10 (19.2%) 17 (30.9%) 27 (25.2%) p=0.148; X*(1)=2.094
7) Inhalation Technique 16 (30.8%) 36 (65.5%) 52 (48.6%) p<0.001; X*(1)=14.495
8) Influenza and Pneumococcal Vaccination 13 (25%) 37 (67.3%) 50 (46.7%) p<0.001; X*(1)=19.188

9) Post-discharge Follow-up

50 (96.2%)

49 (89.1%)

99 (92.5%)

Fisher’s Exact Test (two-tailed) p = 0.438

Abbreviations: n, number; X2, Pearson’s chi-square test.
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1. Exacerbation Management
2. Dyspnea Management
3. Physical Activity

4. Rehabilitation

5. Smoking Cessation* F m Intervention Group (n=55) (%)

m Control Group (n=52) (%)
6. Nutrition

7. Inhalation Technique

8. Influenza and Pneumococcal
Vaccination

9. Post-discharge Follow-up

Figure | Implementation rates of control and intervention group.
Notes: *Smoking Cessation, subgroup of currently smoking patients (n = 14 (Control group); n = 17 (Intervention group)).

Discussion

In the current study, we compared defined post-acute care interventions before and after the implementation of a hospital-
initiated integrated care program for patients with AECOPD. The implementation rates ranged from very low to very
high, with significantly higher rates in the intervention group in six of the nine studied interventions (p < 0.05).
Therefore, the assumption that the new integrated care program would lead to an increase in the implementation rate
of post-acute care interventions in patients with AECOPD can be preliminarily confirmed.

1234736 confirming both that post-acute care interventions are poorly

Our results align with those of other studies,
implemented in the majority of institutions and that integrated care programs can improve implementation rates.
However, the corroborating studies’ data sources, participants, interventions and settings are not directly comparable.

For example, in 2013, when Markun et al'?

performed a retrospective medical chart review in three hospitals in Zurich,
Switzerland, they found that implementation rates for seven post-acute care interventions were generally low. With
implementation rates of 1.9% each, patient education and self-management were the least frequently applied. As our
control group data from 2020 show, some implementation rates had not improved in at least seven years. While Markun
et al’s'” data were drawn from documentation generated by the attending physicians, we analyzed the available documenta-
tion for all involved health professionals. This may have contributed to our intervention group’s significantly better results.

When Kaufmann et al** conducted a retrospective medical chart review in an outpatient setting in Switzerland, the
patients examined had no exacerbation and, on average, significantly less advanced COPD than ours. One private
practice (medical records n = 20) that had implemented the “living well with COPD” patient self-management program”’
showed significantly better documentation for nearly all measured interventions (p < 0.01) compared to the practices
without this program. While such results attest to the value of that patient self-management program, differences between
their patient sample and ours make it difficult to compare that practice’s results with ours. The majority of our sample’s
patients had advanced COPD and were hospitalized. Further, their impaired physical condition may also have been
related to a lower capacity and motivation to absorb and act on new knowledge regarding their COPD.

1,°® where patients with AECOPD received the usual care

In an international European cluster randomized controlled tria
in the control group and a new COPD care pathway in the intervention group, process indicators were compared. The
authors concluded that performance on key evidence-based interventions was better after implementation of the new care

pathway. However, the setting and the care pathway in their study are not directly comparable to ours (eg, not Nurse-led).
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Our intervention group showed a very clear intervention effect, with implementation rates higher—and in several
cases, far higher—for eight of the nine studied interventions. Nevertheless, there is room for improvement regarding
implementation rates. Possible reasons why implementation is not fully realized in most interventions are as follows: 1.
Some interventions, eg, those regarding nutrition in patients with Nutrition Risk Screening (NRS) >4, are delivered post-
discharge.'” 2. In others, eg, to promote smoking cessation, the healthcare staff may be reluctant to address the topic.'” 3.
Continuity and regular training of healthcare professionals, eg, the nurses on the ward, cannot be guaranteed at all
times.'* 4. As hospital stays are often short, delayed prescriptions, eg, for physiotherapy, have been identified as barriers
to intervention implementation.'* 5. The ANP team has limited or no influence on post-discharge medical follow-up.

Overall, the intervention group’s implementation rates show a successful implementation of the NICCO program.
This level of success may have been facilitated by a number of exceptional factors, eg, the allocation of additional
personnel resources, the presence of an ANP team, and the integration of the NICCO intervention into a broader care
program. This program is based on a trustful relationship between the patients and the ANP team, whose members also
address COPD-linked psychosocial aspects and burdensome emotions.'’

Based on this study’s results, the following can be recommended to further develop the NICCO intervention: 1.
Monitor the nutritional screening rate in order to start nutritional supplementation during hospitalization if indicated.? 2.
Optimize evaluation and instruction of inhalation technique by having the ANP team take it over. 3. Include current
vaccination recommendations for further development of the intervention, which now include vaccinations against
SARS-CoV-2, zoster; diphtheria, tetanus, and pertussis (Tdap).3

Limitations

This study’s most notable limitations spring from our use of a retrospective medical chart review as a design.
Operationalization was challenging, and inter-study comparison is limited.>> Further, retrospective designs entail a risk
of underreporting;** and our group assignments were not randomized. However, to ensure consistency of measurement,
two qualified persons independently rated the studied interventions, after which the first author reviewed their ratings and
made final decisions in cases of disagreement or ambiguity.

Conclusion

This study provides promising evidence that the introduction of a hospital-initiated integrated care program can
significantly increase the implementation rate of selected post-acute care interventions in patients hospitalized due to
COPD exacerbation.
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