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Abstract

Objectives: Chronic obstructive pulmonary disease (COPD)
disproportionately affects low- and middle-income countries.
Health systems are ill prepared to manage the increase in
COPD cases.

Methods: We performed a pilot effectiveness-implementation
randomized field trial of a community health worker (CHW)-
supported, 1-year self-management intervention in individuals
with COPD grades B–D. The study took place in low-resource
settings of Nepal, Peru, and Uganda. The primary outcome was
the St. George’s Respiratory Questionnaire (SGRQ) score at
1 year. We evaluated differences in moderate to severe
exacerbations, all-cause hospitalizations, and the EuroQol score
(EQ-5D-3 L) at 12months.

Measurements and Main Results: We randomly assigned 239
participants (119 control arm, 120 intervention arm) with grades
B–D COPD to a multicomponent, CHW-supported intervention
or standard of care and COPD education. Twenty-five

participants (21%) died or were lost to follow-up in the control arm
compared with 11 (9%) in the intervention arm. At 12months, there
was no difference in mean total SGRQ score between the intervention
and control arms (34.7 vs. 34.0 points; adjusted mean difference, 1.0;
95% confidence interval,24.2, 6.1; P=0.71). The intervention arm
had a higher proportion of hospitalizations than the control arm
(10% vs. 5.2%; adjusted odds ratio, 2.2; 95% confidence interval, 0.8,
7.5; P=0.15) at 12months.

Conclusions: A CHW-based intervention to support self-
management of acute exacerbations of COPD in three resource-
poor settings did not result in differences in SGRQ scores at
1 year. Fidelity was high, and intervention engagement was
moderate. Although these results cannot differentiate between a
failed intervention or implementation, they nonetheless suggest
that we need to revisit our strategy.

Clinical trial registered with www.clinicaltrials.gov (NCT03359915).
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Objectif

Chronic obstructive pulmonary disease (COPD) disproportionately
affects low- and middle-income countries.
Health systems are ill prepared to manage the increase in COPD cases.



Méthode
Pilot effectiveness-implementation randomized field trial of a community health worker
(CHW)- supported,
• 1-year self-management intervention in individuals with COPD grades B–D
• low-resource settings of Nepal, Peru, and Uganda.

Standardization and Assessment of Fidelity to the Intervention Protocol 
Intervention group
• four components surrounding prevention and self-management of COPD and monthly CHW visits over 1 yr. 
• using a context-adapted action plan, which included training and support on recognition of symptoms; rescue

packs delivered or refilled by a CHW consisting of antibiotics and steroids for use during exacerbations

Control group
• received basic COPD education from a CHW and were offered access to the same medications for AECOPD

Primary outcome: St. George’s Respiratory Questionnaire (SGRQ) score at 1 year.
Secondary outcomes: moderate to severe AECOPD, all-cause hospitalizations, and EuroQol score
Also assessment of patient engagement and CHW fidelity



Diagramme de l’ECR

mean EQ-5D-3L scores at 12months
adjusted for baseline scores and study.
Missing data were assumed to be missing at
random.We therefore used complete case
analyses.

Qualitative Data Analysis
In-depth interviews were digitally recorded,
transcribed, and translated into English
by bilingual professionals as needed.
Handwritten CHWobservation notes from
each home visit were translated into English
for coding purposes. We developed a
codebook that included several thematic
codes relevant to engagement with the
intervention components and fidelity
through a process of initial line-by-line
coding followed by group discussion and

consensus. We then used the codebook to
interpret the interview transcripts and field
notes and identified quotations relevant to
engagement with the action plan.

Ethical Considerations
This trial was approved by the ethics review
boards of Johns Hopkins University School
of Medicine (IRB00139901) in Baltimore,
Maryland; University College London
(9661/001) in London, United Kingdom;
PRISMACharitable Association in Lima,
Peru (CE2147.17); Makerere University in
Kampala, Uganda (REC 2017-096); and the
Nepal Health Research Council (Reg. No.
136/2017) in Kathmandu, Nepal. All
participants provided written informed
consent.

Role of Funding Source
The funders had no role in the design and
conduct of the study; the collection,
management, analysis, and interpretation of
the data; the preparation, review, or approval
of the manuscript; and the decision to submit
the manuscript for publication.

Results

Participant Characteristics
A total of 10,664 participants (3,534 in Nepal,
3,550 in Peru, and 3,580 in Uganda)
participated in the parent study, and 467
(147 Nepal, 73 Peru, and 247 Uganda) were
identified as having grades B–DCOPD (14).
Of these, we consecutively enrolled the first

Figure 1. Consolidated Standards of Reporting Trials diagram of participant flow through the GECo2 study.
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Caractéristiques de base

241 participants who agreed to participate in
the trial. Two participants were later found
not to have grades B–DCOPD.We therefore
randomized 239 participants; 120 were
assigned to the intervention arm and 119 to
the control arm (Figure 1). Intervention
participants were, on average, 3 years older
than those in the control arm but otherwise
had similar characteristics (Table 2).
Intervention participants had similar lung
function at baseline when compared with
control participants and low use of COPD
medications at baseline. A total of 33
participants were lost to follow-up (20 in the

control arm and 9 in the intervention arm),
and 4 died (3 in the control arm and 1 in the
intervention arm) over the 12months of
follow-up (Figure 1).

Difference in Total SGRQ Score
There were no differences in total SGRQ
score between the intervention and control
arms at 12months (Table 3) or at any
quarterly visit (Figure 2). After adjusting for
total SGRQ score at baseline and study site,
the difference remained small (mean
difference, 1.0; 95% confidence interval,24.2
to 6.1; P=0.71). In a sensitivity analysis that

included all participants (120 intervention
and 119 control participants) and used all
SGRQ scores collected between 3 and
12months, the difference in total mean
SGRQ scores between the intervention and
control arms was 0.2 (95% confidence
interval,24.3 to 4.6). We did not identify an
interaction between the intervention arm
and time point in this multiple time-point
analysis (P=0.54).

Differences in Secondary Outcomes
There were no differences in SGRQ
subscores between the intervention and
control arms at 12months (Table 3) or at any
other quarterly visit (Figure 2). Models
adjusting for age, sex, and disease severity
and sensitivity analyses adjusting for
predictors of missingness gave similar results.
There were also no differences in EQ-5D-3L
scores or in the EQ-5D visual analog scale
score at 12months (Table 3). At 12months,
intervention participants had a higher
proportion of hospitalizations andmoderate
to severe exacerbations for which they
received treatment than control participants
(Table 3).

Indicators of Engagement with the
Intervention
The overall percentages of individuals in the
intervention arm who reported using their
action plans at each follow-up time point (3,
6, 9, and 12mo) were 46.6%, 53.0%, 44.7%,
and 43.6%, respectively (Figure 3). We also
show the mean (SD) number of rescue packs
used by the intervention arm in Table 4.
Field notes were consistent with survey
results in that few participants across sites
referred directly to the COPD action plan for
their COPDmanagement. Some participants
reported memorizing the action plan
contents instead of consulting the plan
directly. Others used them only for the
pulmonary rehabilitation exercises, whereas
some did not use them at all.

“I know everything from the Action Plan
booklet by reading it many times, that’s
why I don’t read it anymore.” (field notes,
Nepal).

There was also evidence that
understanding of the action plan zones did
not always align with what the intervention
was intended to communicate.

“When I’m in the yellow zone… , it’s
because I’m improving, right?… So, if I
don’t improve, I’d be in the red zone, the

Table 2. Baseline Characteristics of Participants in Intervention and Control Arms

Characteristic Intervention Control

Age, yr, mean (SD) 68.0 (10.9) 65.1 (10.8)
Number of females (%) 52 (43.3) 45 (37.8)
Income in USD/mo, mean (SD) 116.8 (156.8) 133.8 (184.6)
Number of current smokers (%) 29 (24.2) 25 (21.0)
Previous diagnosis of pulmonary

tuberculosis (%)
13 (10.8) 16 (13.4)

Uses biomass daily to cook, n (%) 51 (42.5) 52 (43.7)
Body mass index, kg/m2, mean (SD) 22.5 (4.3) 22.9 (5.0)
Lung function
Post-bronchodilator FEV1 z-score, L,

mean (SD)
22.08 (1.23) 22.19 (1.16)

Post-bronchodilator FEV1 percentage predicted,
mean (SD)

64.5% (21.5%) 63.5% (20.2%)

Post-bronchodilator FEV1/FVC z-score,
mean (SD)

22.87 (0.95) 22.94 (1.04)

Post-bronchodilator FEV1/FVC,
mean (SD)

0.56 (0.10) 0.56 (0.11)

COPD category, n (%)
B 79 (66.4) 97 (80.8)
C 3 (2.5) 3 (2.5)
D 31 (26.1) 17 (14.2)

Site, n (%)
Nepal 49 (41.2) 51 (42.5)
Peru 20 (16.8) 20 (16.7)
Uganda 50 (42.0) 49 (40.8)

Prior chronic respiratory disease
diagnosis, n (%)
COPD 10 (8.3) 10 (8.4)
Chronic bronchitis 40 (33.3) 39 (32.8)
Emphysema 1 (0.8) 1 (0.8)

Comorbidities, n (%)
Hypertension 32 (26.7) 23 (19.3)
Heart disease 6 (5.0) 4 (3.4)
Angina 4 (3.3) 1 (0.8)
Diabetes 8 (6.7) 7 (5.9)
Lung cancer 0 (0) 0 (0)
Tuberculosis 13 (10.8) 16 (13.4)

Regular medication use, n (%)
Inhaled corticosteroids 1 (0.8) 2 (1.7)
Short-acting b-agonists 9 (7.5) 8 (6.7)
Short-acting antimuscarinic 3 (2.5) 6 (5.0)
Long-acting b-agonists 5 (4.2) 4 (3.4)
Long-acting antimuscarinic 4 (3.3) 4 (3.4)
Xanthines 0 (0.0) 1 (0.8)
Noninhaled steroids 1 (0.8) 2 (1.7)

Definition of abbreviation: COPD=chronic obstructive pulmonary disease.
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Mesure primaire (score total) et secondaire (sous échelles) 

Table 3. Unadjusted and Adjusted Differences in Primary and Secondary Outcomes, by Study Arm at 12-Month Follow-Up

Outcome
Intervention
(n=110)

Control
(n=96)

Mean Unadjusted
Difference (95% CI)

or RR (95% CI)

Mean Adjusted
Difference (95% CI)

or RR (95% CI)

Total SGRQ score, mean (SD)* 34.7 (20.2) 34.0 (20.8) 0.6 (25.1 to 6.3) 1.0 (24.2 to 6.1)
SGRQ subscores*
Impact, mean (SD) 26.2 (21.6) 27.8 (22.6) 21.6 (27.8 to 4.5) 21.0 (26.5 to 4.5)
Activity, mean (SD) 50.6 (25.4) 45.3 (24.7) 5.3 (21.6 to 12.3) 5.2 (21.1 to 11.4)
Symptoms, mean (SD) 32.3 (18.0) 32.9 (24.1) 20.6 (26.6 to 5.4) 20.2 (25.7 to 5.3)

Participants experiencing at
least one hospitalization, n (%)

11 (10.0) 5 (5.2) 1.9 (0.7 to 5.2) 2.2 (0.8 to 7.5)

Participants receiving treatment
for at least one moderate-to-severe
exacerbation, n (%)

78 (70.9) 26 (27.1) 1.4 (0.8 to 1.9) 3.0 (0.7 to 2.1)

EQ-5D-3 L score, mean (SD) 7.5 (1.8) 7.8 (2.2) 20.03 (20.9 to 0.3) 20.02 (20.7 to 0.3)
EQ-5D visual analog scale score, mean (SD) 69.1 (14.8) 71.3 (15.1) 22.1 (26.2 to 2.1) 21.7 (25.4 to 2.1)

Definition of abbreviations: CI = confidence interval; EQ-5D-3L= five-dimension, three-level EuroQol health-related quality of life questionnaire;
RR= relative risk; SGRQ=St. George’s Respiratory Questionnaire.
These outcomes include the SGRQ scores (adjusted for site and baseline value), the percentages of participants who experienced
hospitalizations or moderate to severe exacerbations (adjusted for site), and the EQ-5D-3L and EQ-5D visual analog scale scores (adjusted for
site and baseline values).
*SGRQ scores at 12 months were missing in three participants (one intervention arm, two control arm).

Figure 2. Comparison of differences in SGRQ total score and subscores (activity, impacts, symptoms) at baseline and 3-, 6-, 9-, and 12-month
follow-up visits between the intervention and control arms. The blue lines represent the intervention arm, and the red lines represent the control
arm. The diamond point estimates indicate the means, the thicker lines represent the 80% one-sided confidence intervals, and the thinner lines
represent the 95% confidence intervals. SGRQ=St. George’s Respiratory Questionnaire.
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Indicateurs de l’engagement des patients

red zone is danger, right? So now, I’ve
been taking my pills and all, I’m improv-
ing, I’m in the amber [yellow] zone, and I
want to get to the green zone.… I hope I
get there. (participant, Peru)

Finally, low literacy in Nepal was cited
as a barrier to use of the action plan.

The percentages of intervention
participants who reported using rescue packs
during the previous 3months were 48.3%,

45.2%, 41.2%, and 31.8%, respectively (3, 6,
9, and 12mo), in the intervention arm and
10%, 11.5%, 18.4%, and 10.4% in the control
arm (Figure 3). Results from interviews and
field notes across all three sites suggested that

Figure 3. Indicators of engagement with the intervention among intervention arm participants. The top panel displays the percentage of
participants, overall and in each site, at 3-, 6-, 9-, and 12-month follow-up visits, who answered “yes” to the question, “During the last 3months,
have you used your action plan?” The second panel displays the percentage of participants who answered “yes” to the question, “[Among
those who did use the action plan], did your action plan help guide your decision to take medications or seek medical care?” The third panel
displays the percentage of participants who answered “yes” to the question, “During the last 3months, did you use a rescue pack?”
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Overall percentages of individuals in the intervention arm 
who reported using their action plans at each follow-up time point 

Intervention participants who reported using rescue packs 
during the previous 3 months



Indicateurs de l’engagement des patients: pauvre compréhension

There was also evidence that understanding of the 
action plan zones did not always align with what the 
intervention was intended to communicate. 

When I’m in the yellow zone..., it’s because I’m improving, 
right? ... So, if I don’t improve, I’d be in the red zone, the 
red zone is danger, right? So now, I’ve been taking my pills
and all, I’m improving, I’m in the amber [yellow] zone, and I 
want to get to the green zone. ... I hope I get there. 
(parCcipant, Peru) 

We observed that some participants were taking the 
rescue packs preventatively or not completing the full 
course of medications. 

One [CHW] mentioned how one of the patients ... always takes
the medicine as soon as he is given them and takes them
irrespective of whether he has an exacerbation or not.” 
(meeting notes, Uganda). 
“[Participant] doesn’t understand rescue pack usage and 
purpose. Wants to take steroids preventatively to help him
when he leaves home.(field notes, Nepal) 



Fidélité

Results from the fidelity checklists 
• CHWs had good adherence to protocol standards during observation visits (online supplement)
• Field notes and interviews showed that CHWs sometimes had challenges or forgot to emphasize

the differences between the two yellow zones on the action plan
• Some correcting medication misuse, others did not have the confidence to correct those behaviors. 

CHWs were comfortable

Overall, the CHWs exhibited excellent interpersonal skills and work ethics and excelled
most at providing emotional and social support during the visits. 



Limitations

Our study was not powered to detect differences in clinical outcomes at each of the study sites; rather, 
the study was designed to inform the decision to proceed to a larger future trial. 

The intervention did not include inhalers, but rather focused on training and support to identify
COPD exacerbations and make informed decisions on when to seek care. 
The addition of inhaler education would be beneficial for any future iterations of this program, although
access to affordable medications at these sites is limited. 

One possible explanation for the higher number of hospitalizations and moderate exacerbations in 
the intervention arm in both studies is a heightened awareness of symptoms, as well as increased self-
initiated antibio/prednisone and healthcare use. 

There was a larger proportion of participants who died or were lost to follow-up in the control arm 
Disparities in services offered to participants between the intervention and control arms may have 
contributed to differential dropout. 



Limitations

Self-reported adoption of the COPD action plan across settings was moderate (generally less than
50%), highest in Peru, and lowest in Nepal. 

Interviews, observations, and administrative records as part of the process evaluation (forthcoming) 
suggest that
• the design and mode of delivery for the action plan (e.g., didactic vs. interactive), as well as the 

user interface of our rescue packaging, could have benefited from a more rigorous, iterative design 
process

The effectiveness of self-management interventions such as the one tested in this study, whether
delivered via task shifting or otherwise, will be limited by the health system, economic, and 
geopolitical contexts in which they are implemented. 



Conclusion

A CHW-based intervention to support self-management of acute 
exacerbations of COPD in three resource-poor settings did not result in 
differences in SGRQ scores at 1 year.

Fidelity was high, and intervention engagement was moderate.

Although these results
• cannot differentiate between a failed intervention or implementation,
• suggest that we need to revisit our strategy.


