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Background: Written personalized asthma action plans are recommended as part of patient education and
self-management.

Objectives: To enable asthmatic adults to proactively self-manage bronchial asthma and sustain asthma qui-
escent status through utilization of the Asthma Action Plan (AAP), and to establish a feasible asthmatic/care
taker—health care provider communication.

Design: Randomized controlled trial with cluster sampling by pulmonologists.

Setting and participants: The study comprised 320 chronic asthmatic patients attending the chest depart-
ment at the main health insurance hospital in Alexandria that were randomly allocated as the intervention
group (AAIG; n=160) that received standard care and intervention by the AAP and a control group (AACG;
n=160) that received the routine standard of care. Data were collected through an interviewing questionnaire.
The study continued over a 6-month period and passed into three phase stations. During the preparatory
phase the health care provider managed to explain, fill and simplify the use of the Arabic version of the AAP,
to explain the correct utilization of the weekly follow-up form and to emphasize the weekly communication/
visit with the health care provider (HCP) to update their weekly follow-up records. Follow-up was done on the
90th and 180th days from the launch of the study, respectively. The study asthmatics were subjected to
history-taking of their asthma symptoms, signs and triggers, and a review of their medical/peak expiratory
flow records, as well as his/her daily activity and exercise.

Results: The AAIG experienced superiority of the average of the green zone days (‘doing well’) with signifi-
cantly more episodes of early asthma flare-up self-management concomitant with prominent fewer emer-
gency department visits, hospitalization, admission at the ICU, private health facility, and days of sickness
leaves and absenteeism. A preponderance of the high and medium adherence levels to asthma medications,
avoidance of asthma triggers and smoking was achieved by the AAIG.

Conclusions: AAP was the basis for effective patient–health care provider communication and patient real
time asthma flare-up self-management to achieve and sustain better asthma control in asthmatic adults.
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Introduction
Bronchial asthma is a major global chronic health problem in
developed and urbanized developing countries. It afflicts ≈300
million worldwide, mostly before the age of 30, and is expected
to amount to 400 million by 2025. It is a major cause of

disability, restricted activity, poor quality of life and health
resources utilization. It accounts for annual deaths of 0.25 mil-
lion; about 80% of them occur in low- and lower-middle income
countries.1 In Egypt, the overall wheezing and physician-
diagnosed asthma among adults ranges between 7% and 8%.2
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Optimal asthma management indicates proper diagnosis
with sustained care, effective enough to abort airway inflamma-
tion and symptoms, and prevent episodes. In fact, there is a
considerable communication ‘gap’ between what care providers
do and what asthmatics actually perceive that they do.3 The
patient interview translates into a conversation with goals for
asthma management. The specific clinician communication
behaviours predicted reduced health care use, and positive per-
ceptions of quality of care, better medication adherence and
helping asthma self-management.4

The global initiative for asthma (GINA) proposed four inter-
related components for better asthma control. These included
the development of doctor/patient partnership, the identifica-
tion and reduction of exposure to risk factors, the proper assess-
ment, treatment and monitoring of asthma, and management
of asthma exacerbations.5

The expert patient/self-management programme (EPP/SMP)
is a generic approach for patients with long-term illnesses based
on the patient–professional partnership that embraces two
elements:

• collaborative care or joint patient–professional decision
making;

• self-management or to provide patient education, problem-
solving skills, capacity to expand resourcefulness, improve
communication with HCP, reduce symptom severity and pro-
mote quality of life and satisfaction.

Since bronchial asthma is a chronic condition and, together with
its poor control and frequent exhausting exacerbation experi-
ences, it impacts upon patient performance. Compliance with
the medications without sustained proper education and social
support means that a patient with refractory asthma wiil not
achieve positive outcomes and may push him into a dilemma of
negativism towards actions to improve his condition. He loses
interest and confidence in both health care and compliance
with medicines, surrenders to asthma undulation and may even
harm his life. The net results are exacerbations and asthma
attacks, as well as repeated emergency department (ED) visits,
hospitalization, sickness leave and absenteeism.6,7

The present study hypothesizes that an integral personalized
asthma action plan (PAAP) with both symptoms and peak flow
meter (PFM) domains, and supported by sustained proper edu-
cation and motivation would enrich patient knowledge, reacti-
vate skills, revive self-efficacy, rejuvenate self-management and
empower effective control of asthma.

An asthma action plan (AAP) is a set of individualized written
instructions, decided jointly by the physician and patient or their
caretaker, to enable control of the disease everywhere. It includes
a list of asthma triggers, warning symptoms, medications needed
(clear names, doses and schedule) and emergency care (instruc-
tions, locations and phone numbers). Based on tailored asthma
symptoms or peak expiratory fow (PEF), AAP is divided into three
traffic-signal zones (green, yellow, red), which guides patient/
caretaker decisions and adjusts the prescribed medicine type and
doses to keep asthma under good control. An AAP amalgamates
both GINA components and EPP/SMP elements.5,8 The GINA
guideline5 and the British Thoracic Society/Scottish Intercollegiate

Guideline Network/ Scottish Intercollegiate Guideline Network
(BTS/SIGN) guidelines cited 261 randomized controlled trials
(RCTs) in support of offering all people with asthma, and/or their
parents or caretakers self-management education and skills,
including a written personalized AAP, and to be supported by
regular professional review and partnership to effectively manage
their asthma.9

Here, it is hypothesized that an AAP is a simple compre-
hensive communication intervention tool that can promote
patient/caretaker knowledge and skills, and render them
knowledgeable enough to avoid asthma triggers, identify
flare-up early symptoms, and set up a real-time treatment to
prevent the flare-up, know how to manage a full-blown flare-
up, and when and where to seek emergency care. An AAP
was found to result in improved asthma management with a
reduction in respiratory morbidity in children.8,10 However, the
effect of this approach has not been addressed in the adoles-
cent and adult population.

The purpose of the current study was to enable asthmatic
adults to proactively self-manage bronchial asthma and sustain
an asthma-quiescent status through the utilization of the AAP.
The authors extended their analysis to investigate the AAP cred-
ibility in terms of the establishment of a feasible asthmatic/care-
taker–health care provider communication.

Methods
Study setting and design
A single blind RCT was carried out at the chest disease depart-
ment of the main health insurance hospital, which pools
patients from all over Alexandria city. The study continued for 6
months (August 2014–January 2015).

Study population
It comprised asthmatic adults who were registered and attend-
ing the chest clinic in the study setting and pulmonologists who
were caring for the asthmatics studied. Both were selected
according to pre-designed inclusion criteria (Figure 1).

Sampling, randomization and blinding

For asthmatics

Using a power of 80% to detect the relative risk of having an
asthmatic attack in patients on traditional therapy compared
with others on guidelines=z, assuming the recurrence rate of
attack among controls=22%,10 alpha=0.05, the minimum
required sample size (n) was found to be 150 for each group.11

An additional 10–20% of subjects are required to allow adjust-
ment of other factors such as withdrawals, missing data and loss
to follow-up. Accordingly, this number was increased to 200 for
each group and thus a total of 400 eligible asthmatics were
enrolled in the study by simple random sampling. Those were ran-
domly allocated as intervention group (n=200) named the allo-
cated asthmatic intervention group (AAIG) and a control group
(n=200) named the allocated asthmatic control group (AACG).
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Pulmonologists were assigned to control or intervention
groups by the toss of a coin. Patients were randomized to pul-
monologist by random number table and assignment concealed
using sealed envelopes. Patients in each group were randomly
assigned to the intervention or control group using a computer
random numbers generator (Figure 1 and S.file 1 for detailed
randomization).

Distribution of the sample size into subgroups (clusters) by
pulmonologists was just done for facilitation of the work and

follow-up. Distribution was randomly done to avoid the bias
inherent in pulmonologists selecting patients, some of whom
they had treated before. Contamination between the participants
was avoided by agreement with the head of the chest depart-
ment and intervention specialists/nurses during training on the
following measures:

• Stopping specialists and nurses during turnover and/or shift
change throughout the study.

Figure 1. Study population and procedure
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• None of the patients should visit the pulmonologist at his
own private practice for any reason.

• That each pulmonologist/nurse should receive and check only
the patients they were responsible for was strongly empha-
sized. Change of patients and health care providers was not
allowed.

• The pulmonologist stressed the fact that the written AAP is
personalized (PAAP) for that patient only. Therefore, the
patient/caretaker should strictly follow it, neither changing it
themselves nor sharing it with either physician or patients.

• Care and education of the intervention group.

Intervention and control group
The control group (AACG) received the routine standard of care.
At the first visit, the pulmonologist checked the patient, pre-
scribed the drugs, gave instructions, and informed him about
the time of the forthcoming visit in a short time, due to the high
number of patients. The patient was often the recipient and was
told to comply with the instructions dictated to him. He had lit-
tle or no chance to discuss his experience, nor did the patient/
caretaker get written instructions. In the follow-up visits, the
patient/caretaker came to the chest clinic, sat in the hall waiting
their turn for a long time and entered into conversation with
others. During the visit, in a short time (approximately 3–5min),
the pulmonologist often repeated the same medications and
asked the patient/caretaker to follow the same instructions.
Sometimes, he made small changes in the medication type
and/or dose. As regards the patient’s education, there was an
established health education programme. It tackled various
acute and chronic health problems. In addition, the education
sessions were not conducted regularly. Thus, there was no spe-
cific asthma education programme and asthma self-
management was lacking.

The intervention group (AAIG) received the AAP and the rou-
tine standard of care. A self-management plan was derived for
each patient and the patient was taught to use it with the aid
of a PFM. The pulmonologists were instructed to give ample
time (25–30min) for patients to talk, and to deal with the
patients as a real partner in the AAP, which should be prepared
based on concordance, rather than compliance to ensure their
adherence. The pulmonologist simply educated patients/care-
takers about asthma regarding:

• basic facts, pathogenesis;
• symptoms/signs, triggers, complications;
• control/worsening symptoms/signs;
• exacerbations;
• treatment;
• controller/drugs for medications (types, actions, uses, doses,

administration and side effects);
• comorbid conditions, control assessment, setting up partner-

ship and concordance.

Patients identified their asthma triggers and expressed their
experience with asthma medications, control and exacerbation
and came to an agreement jointly with the pulmonologists on
the preferable medications and regimen with least side effects.

The pulmonologist also elaborated on self-management (beha-
viours), including measures:

• to avoid asthma triggers;
• asthma symptom self-monitoring, asthma status self-

assessment;
• actions taken with early exacerbation symptoms/signs;
• skills of administration of different asthma controllers and

relievers, proper use of asthma inhalers, proper use of PFMs
and reading of PEFs, asthma prophylaxis before exercise/
sports; when and where to seek care.

This would:

• enrich patients/caretakers knowledge;
• rectify their misbelief (e.g. asthma inhalers prescription signi-

fies hopelessness of cure and patient is about to die) that
negatively impact their self-efficacy;

• easily pull them out of risky behaviours/habits;
• attract their attention to the control plan.

Standard procedure
At the start of the study, the pulmonologist/nurse jointly with
the patient/caretaker prepared both the patient written AAP and
the schedule of the follow-up visits throughout the study.

Before each visit the patient/caretaker called the nurse con-
cerned to determine the visit time. On arrival at the chest
department, the patient/caretaker was immediately allowed to
meet their concerned specialist to avoid having to wait for a
long time, entering into conversation and controversy with other
patients. At each visit, the patient/caretaker should come and
bring all utilized medications with them. The specialist/nurse
should revise the patient’s asthma control status and PAAP with
them to ensure that they clearly understand and followed it
strictly, ask about/check the medications used by the patient
and its side effects, revise/observe the use of inhalers, ask about
the patient activities, sickness leave/absenteeism, and answer
their inquiries. By the end of the visit, the nurse made sure that
the patient/caretaker left without discussing any therapeutic
plan with other patients

Data collection

A pre-designed structured interview questionnaire was used to
collect data about patients’:

• sociodemographics: age, sex, marital status, occupation, resi-
dence, educational level, crowding index, family income,
housing conditions, etc;

• habits/addiction: physical exercise, smoking, substance abuse,
alcohol intake, etc;

• clinical history: of cough, wheezes, dyspnoea, orthopnoea,
expectoration, etc;

• asthma triggers: contact, inhalants, ingested, etc;
• interference with daily activities, sick leaves/absenteeism,

medications used, allergy and atopy including allergic rhinitis/
hay fever, allergic conjunctivitis, contact dermatitis, eczema.
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All asthmatics were subjected to general and systemic examin-
ation and assessment of body mass index12 and waist circum-
ference.13 Baseline HCP–patient communication and medication
adherence were also assessed using the Morisky 8-Item
Medication Adherence Questionnaire.14 Asthmatic satisfaction
with received health care was assessed using the Short-Form
Patient Satisfaction Questionnaire 18-PSQ.15

Study phases
The preparatory phase started immediately after allocating the
study asthmatics and pulmonologists. During this phase, the
authors carried out the preparation and finalization of the data
collection tools, and the AAP. The AAP adopted was that of the
District of Colombia, USA.8 It was translated into an Arabic ver-
sion (forward and backward) that was evaluated by an expert
panel at Gamal Abdel-Nasser health insurance hospital and
tested along with the questionnaire tool in a pilot study (Suppl.
Figure 1), the latter comprising 10 adult asthmatics that were
not involved in the RCT.

Clustering was done so that each cluster comprised 15–20
patients and one pulmonologist. The cluster members recog-
nized each other and set up convenient communication tools
with their pulmonologist in charge and between themselves.
Each HCP managed, communicated and followed the corre-
sponding asthmatic group throughout the study.

Training of the AAIG and HCPs was done to explain the study
concept, objectives, procedures and outcomes, the component
and usage of the AAP, the medications and dosages agreed
upon for use in the AAP, and the proper usage of the flow meter
and recording of the PEF.

As per the original plan, each asthmatic of the AAIG should
get, at the end of training, a functioning flow meter, a daily
record of his own PEF readings, and clinical assessment and
weekly communications with his HCP (Plan A). Due to unavail-
ability of flow meters in Egypt, 20 flow meters were imported,
with difficulty, and distributed to the HCPs who took the PEF
readings for their cluster asthmatics weekly (Plan B).

The authors used two types of PFMs in this study, the
Personal Best REF 755EU16 [RESPIRONICS Health Scan Asthma &
Allergies Products, New Jersey, USA, http//www.respironics.com],
and the e-Mini Wright Peak Flow Meter [Clement Clarke
International Ltd, Edinburgh, UK].16,17

The implementation phase passed through three visits

Baseline (initial/day zero) visit

At the baseline visit, every HCP of the allocated pulmonologists
interviewed each of his/her AAIG patients in the presence of the
assisting nurse and intimate caregiver in order to ensure that
they were included as per criteria, in controllable status and
ready for the study. They were capable of filling the interview
questionnaire to get all basic information; explain, fill and sim-
plify the use of the Arabic version of the AAP; give instructions
about triggering allergens/irritants in order to avoid them; explain
symptoms/PEF readings, distinguishing the green, yellow and red
zones; prescribe controller/reliever medicines types, doses and
routes of administration; give basic information/cell numbers

of the patient, caregiver and HCP; and explain the proper util-
ization of the weekly follow-up form. They also needed to
emphasize at the weekly communication/visit with the HCP
updating their weekly follow-up records.

The HCP kept the original AAP in his medical record, gave a
copy to the asthmatic/intimate caregiver and ensured that the
patient/intimate caregiver fully assimilated the proper utilization
of the AAP, the PFM and interpretation of PEF readings, the
weekly follow-up form and the real-time communication/
proactive consultation schedule.

90-day and 180-day follow-up visits

These were done on the 90th and 180th day from the launch of
the study, respectively. At each follow-up, the study asthmatics
were subjected to history-taking of asthma symptoms, signs
and triggers; review of medical/PEF records; and recording of
his/her daily activity and exercise.

In each weekly follow-up communication/proactive consult-
ation, the HCP revised the AAP with the patient/caregiver and
updated the weekly results, including:

• days with green, yellow and red zones, and PEF readings;
• days and levels of adherence to prescribed medicines and

instructions;
• times of communications/proactive consultations with HCP

and level of patient satisfaction;
• times of reactive consultation (emergency visits, admission at

ICU and hospitalization);
• level of satisfaction with routine activities and exercise;
• asthma severity, control status and reasons for exacerbation;
• times of early intervention at home, days of sickness leave

and absenteeism;
• costs of reactive consultations (a consultation that occurred

because the patient had an exacerbation of asthma symptoms).10

Asthma severity has been categorized as mildly intermittent, mildly
persistent, moderately persistent and severely persistent, based on
asthma severity classification.5,18 Bronchial asthma control was
assessed and asthma symptom control was classified into controlled,
partially controlled or uncontrolled according to GINA guidelines.5

Asthmatic–health care provider (As–HCP) communication has
been assessed by two indicators—completeness and timeliness.19

The As–HCP communication timeliness indicated the in-duration
of As–HCP communication. It is the frequency of asthmatics who
spontaneously communicated with or visited their HCPs at the
proper time from the expected total number of As–HCP commu-
nication and can be calculated using:

=
–

×

As-HCP communication timeliness
no. of asthmatics who spontaneously

communicated with or visited their HCP in time
expected total no. of As HCP communication

100

the As–HCP communication completeness denoted the fre-
quency of all As–HCP communications or visits that took place
in and beyond the proper time from the expected total number
of As–HCP communication.
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–

=

–
+

–
×

As HCP communication completeness

Timely As HCP communication
no. of asthmatics who communicated with or

visited their HCP outside the proper time
expected total no. of As HCP communication

100

Asthmatic adherence to self-management guidelines was
assessed using the Morisky 8-Item Medication Adherence
Questionnaire;14 a score >2 was considered low adherence, 1 or
2 medium adherence and a score of 0 indicated high
adherence.

Asthmatic satisfaction with received health care was assessed
using the Short-Form Patient Satisfaction Questionnaire 18-
PSQ.20 The original English questionnaire was translated into an
Arabic version and back translation into English was done by
senior health care/quality assurance experts. The face validity
was endorsed by senior experts. The calculated pilot study sam-
ple size was five patients; however, the full study surveyed 20.
Seven experts verified the questionnaire content validity (items
were complete and it measured what it was purported to meas-
ure, Kappa [k]>0.8), construct validity (evident concordance,
confirmatory factor analysis [CFA]=0.95) and concurrent validity
(evident correlation, r=0.85). The patients were asked to indicate
how they felt about the medical care they received in general
with no reference to a specific time frame or visit. Responses to
each item were given on a five-point scale ranging from strongly
agree (1) to strongly disagree (5). The score range was 18–90
and was scaled as 18–<23 Good, 24–<35 Acceptable, 36–<59
Fair and 60–90 Poor.

Other measurable outputs were the asthmatic sustained
asthma controllable status, capability of performing daily activ-
ities and exercise, attendance at EDs, admission at hospitals
and/or ICUs, and absenteeism.

Statistical analysis

Data were collected, revised, coded and fed to statistical soft-
ware SPSS Version 16.0 (SPSS, Chicago, IL, USA). All statistical
analysis was done using two-tailed tests and an alpha error of
0.05 p value. The means with standard deviation and percent-
age were used to describe the scale and categorical data,
respectively. For categorical data, Pearson’s χ2 test, Fishers exact
test and Mont Carlo exact test were used for several independ-
ent groups. A two-sample F-test for variance was used for test-
ing the vertical variance in means for the two groups. t-Test (for
parameteric data) and Mann–Whitney U-test (for non-parameteric
data) were used to test the horizontal mean difference between
the two groups.

Results
Characteristics of the studied participants and asthma-
associated factors are shown in (Table 1). The AAIG was, on
average, 2 years older than the AACG (46.5 years vs 44.1 years),
although this difference was not significant. Apart from marital
status, there were no significant differences between the AAIG
and AACG regarding their socio-demographic features (p>0.05).

Table 2 demonstrated the mean of the weekly readings with
80–100%, 50–<80% and <50% PEF personal best among the
studied AAIG and AACG. Those means were consistently higher in
the AAIG than the AACG throughout the study. The means of the
green and yellow zones PEF personal best readings at the first and
second visits were significantly higher in the AAIG (p<0.05). On
the other hand, the means of the red PEF personal best readings
at the first and second visits did not differ significantly among
both groups (111.9±28.6 vs 111.3±30.7 and 122.5±29.3 vs 114.3
±26.3, respectively). Likewise, there was persistent superiority of
the symptom-based average of the green zone days in the AAIG
over the AACG by month, as well as at the first (85.0±4.9 AAIG vs
78.0±6.2 AACG) and second (168.4±9.1 AAIG vs 156.2±8.2 AACG
[t=11.1, p<0.05]) visits of the study. On the contrary, the
symptom-based means of the yellow and red zones were much
higher in the AACG than the AAIG throughout the study, both by
month as well at the first (8.4±4.2 AACG vs 3.1±4.2 AAIG [t=
−9.1, p<0.0001]) and (2.1±3.0 AACG vs 0.16±0.6 AAIG4, [t=−5.3,
p<0.05]) and second (13.9±6.7 AACG vs 6.1±7.8 AAIG [t=−8.3,
p<0.05]) and (4.7±3.9 AACG vs 0.23±8.1 AAIG [t=10.5, p<0.05])
visits, respectively (Table 3).

The means of mild intermittent and moderate persistent
asthma events of the two groups differed significantly at the
first (mild intermittent: 13.0±2.1 AAIG vs 12.4±0.9 AACG; mod-
erate persistent: 0.6±1.1 AAIG vs 1.2±0.7 AACG, [p<0.05]) and
second (mild intermittent: 25.2±3.4 AAIG vs 24.2±1.2 AACG [Z=
−8.5]; moderate persistent: 0.95±1.4 AAIG vs 1.9±0.98 AACG
[Z=7.9, p<0.05]) visits. The mild persistent attacks occurred
more in the AAIG than in the AACG throughout the study,
although the difference was not statistically significant
(p<0.05). On the contrary, severe persistent asthma events
were significantly higher in the AACG than the AAIG per month,
as well as at the first (0.05±0.2 AAIG vs 0.3±0.5 AACG) and
second (0.1±0.2 AAIG vs 0.7±0.6 AACG [p<0.05]) visits (Table 4).

The AAIG self-managed their early asthma flare-ups at
home more often than the AACG, at the first (86.6±3.5 AAIG vs
83.0±5.5 AACG [t=7.0]) and second visits (173.3±3.6 AAIG vs
165.1±7.9 AACG [t=11.3, p<0.05]). Asthma exacerbation-
induced times of ED visits, admission at the ICU, hospitalization,
private health facility visits, and days of sick leave and absen-
teeism were significantly higher in the AACG than the AAIG at
the first and second visits (p<0.05; Table 5).

The vertical differences in the times of ED visits, hospital-
ization, admission at the ICU, and private health facility visits,
as well as the days of sick leave and absenteeism between
the 6-month period before and after the study for each of the
AAIG and AACG were summarized (S. Table 1). Those variables
decreased significantly in the AAIG by 85.1%, 92.6%, 11.1%,
61.4%, 2.6% and 68.6%, respectively (p<0.05). On the other
hand, the AACG experienced significant increase of the times of
hospitalization, admission to an ICU and hospitalization, and
sick leave days by 64.0, 37.3, and 60.1, respectively, as well as a
significant and insignificant drop in the number of ED visits by
44.9%, days of absenteeism and the times of private sector
consultations by 16.8%.

The average number of days of adherence to medications,
satisfaction with daily physical activity days were significantly
higher among the AAIG compared with the AACG at the first
(86.9±3.2 AAIG vs 84.6±4.5 AACG [t=5.2, p<0.0001]; 173.3±3.6
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Table 1. Socio-demographic features of studied patients

Variable Group Total p

AAIG (n=160) AACG (n=160)

n % n % n %

Age (years)
20– 29 39.7 44 60.3 73 22.8 0.19
35– 54 50.9 52 49.1 106 33.1
50– 72 55.4 58 44.6 130 40.6
65+ 5 45.5 6 54.5 11 3.4

Mean±SD 46.5±11.4 44.1±12.7 45.3±12.1 0.072a

Gender
Male 55 45.8 65 54.2 120 37.5 0.24
Female 105 52.5 95 47.5 200 62.5

Residence
Urban 156 49.5 159 50.5 315 98.4 0.37
Rural 4 80 1 20 5 1.6

Ethnicity
Lower Egypt 158 49.7 160 50.3 318 99.4 0.24
Nubian 2 100 0 0 2 0.6

Marital status
Single 18 37.5 30 62.5 48 15 0.001b

Married 136 56.2 106 43.8 242 75.6
Widowed 5 23.8 16 76.2 21 6.6
Divorced 1 11.1 8 88.9 9 2.8

Education level
Read and write 5 38.5 8 61.5 13 4.1 0.34b

Preparatory 3 60 2 40 5 1.6
Secondary 78 54.9 64 45.1 142 44.4
University education 74 46.2 86 53.8 160 50

Working status
Full-time employee 147 50.2 146 49.8 293 91.6 0.8
Retired 13 48.1 14 51.9 27 8.4

Crowding index
<1–<2 139 50.0 139 50.0 278 87.9 0.1
2–3 21 50.0 21 50.0 42 13.1

Monthly income
100− (very low) 10 55.6 8 44.4 18 5.6 0.051
500− (low) 73 48.3 78 51.7 151 47.2
1000− (enough) 70 48.6 74 51.4 144 45
2000+ (enough and saving) 7 100 0 0 7 2.2

BMI
Overweight (25−) 42 42.9 56 57.1 95 29.7 0.09b

Obese (>30) 118 53.2 104 46.8 22 69.4
Waist circumferencec

Average 10 45.5 12 54.4 22 7.9 0.23
High risk 150 58.6 106 41.4 256 92.1

Smoking
Never 130 53.5 111 46.5 241 75.3 0.065
Current smoker 12 34.3 23 65.7 35 10.9
Ex-smoker 19 43.2 25 56.8 44 13.8
Passive smoker 128 50.4 126 49.6 254 79.4 0.78

a=t-test.
b=value based on Fisher’s exact test (FET); p<0.05 is significant.
c=For women: risk is increased at ≥80 cm, risk is high at ≥88 cm. For men: risk is increased at ≥94 cm, risk is high at ≥102 cm16
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AAIG vs 168.2±6.3 AACG [t=8.8, p<0.05]) and second follow-up
visit (84.2±5.7 AAIG vs 77.2±7.5 AACG [Z=9.3, p<0.05]), (167.0±11.4
AAIG vs 153.0±14.2 AACG [Z=9.1, p<0.05]), whereas that of
HCP–patient communication were significantly higher among
the AACG at the first (17.0+2.9 AACG vs 15.0+0.7 AAIG [Z=−9.5,

p<0.05]) and second (31.0+4.5 AACG vs 28.0+0.9 AAIG [Z=
−9.5, p<0.05]) follow-up visit. Adherence to AAP instructions
and avoidance of asthma triggers were profoundly higher in the
AAIG than the AACG per month, as well as at the first (87.2±3.1
AAIG vs 00.00 AACG [t=5.2, p<0.05]) and second visits (173.8±3.5

Table 2. Follow-up of the personal best of PEF studied groups

Follow-up Personal best 80–100% Personal best 50–<80% Personal best <50%

AAIG AACG AAIG AACG AAIG AACG

χ2±SD χ2±SD χ2±SD χ2±SD χ2±SD χ2±SD

First visit (90-day) 279.1±60.4 256.9±69.5 221.0±51.3 195.5±53.1 111.9±28.6 111.3±30.7
t-Test/p~ t=5.3 p<0.0001 t=3.7 p=0.0003 t=0.15 p=0.8
Second visit (180-day) 278.7±60.9 255.3±72.1 227.3±52.5 195.6±57.6 122.5±29.3 114.3±26.3
t-Test/p~ t=7.7 p<0.0001 t=5.8 p<0.0001 t=1.1 p=0.3

~p for t-test and Mann–Whitney U-test (for non-parametric data).

Table 3. Follow-up of asthma action plan zones in studied groups

No. of patient days

Follow-up Green zone Yellow zone Red zone

AAIG AACG AAIG AACG AAIG AACG

First visit (90-day) (mean±SD) 85.0±4.9 78.0±6.2 3.1±4.2 8.4±4.2 0.16±0.6 2.1±3.0
t Test/p~ t=11.1 p<0.0001 t= −9.1 p<0.0001 t=−5.3 p<0.0001
Second visit (180-day) (mean±SD) 168.4±9.1 156.2±8.2 6.1±7.8 13.9±6.7 0.23±8.1 4.7±3.9
t Test/p~ t=12.6 p<0.0001 t=−8.3 p<0.0001 t=−10.5 p<0.0001

~p for t-test and Mann–Whitney U-test (for non-parametric data)

Table 4. Follow-up of asthma attack severity among studied asthmatic groups

No. of patient attacks

Follow-up Mild intermittent Mild persistent Moderate persistent Severe persistent

AAIG AACG AAIG AACG AAIG AACG AAIG AACG

First visit (90-day) (mean±SD) 13.0±2.1 12.3±0.9 0.36±1.51 0.07±0.37 0.63±1.07 1.22±0.7 0.05±0.2 0.34±0.5
t Test/p~ Z=−8.1 p<0.0001 Z=−1.4 p=0.15 Z=−7.9 p<0.0001 Z=−6.5 p<0.0001
Second visit (180-day) (mean±SD) 25.2±3.4 24.2±1.2 0.03±0.18 0.2±0.8 0.95±1.4 1.92±0.98 0.05±0.22 0.7±0.6
t-Test/p~ Z=−8.7 p<0.0001 Z=−2.1 p=0.03 Z=−8.2 p<0.0001 Z=−10.9 p<0.0001

~p for t-test and Mann–Whitney U-test (for non-parametric data).

H. Farag et al.

8 of 15
Downloaded from https://academic.oup.com/inthealth/advance-article-abstract/doi/10.1093/inthealth/ihy050/5056450
by Universita' di Roma Tor Vergata Biblioteca Area Biomedica user
on 31 July 2018



AAIG vs 00.00 AACG [t=5.2, p<0.05]). Smoking cessation was
seen significantly to occur in the AAIG than the AACG by month,
as well as at the first (0.08±0.87 AAIG vs 3.0±8.6 AACG [Z=4.3,
p<0.05]) and second visit (0.11±1.35 AAIG vs 4.3±12.4 AACG
[Z=4.2, p<0.05]; Table 6).

Table 7 shows the level of adherence of the AAIG and AACG to
the dosage and times of the prescribed medications according to
Morisky–Mosby score. Achievement of high (H) and medium (M)
adherence was significantly higher in the AAIG than the AACG
per month, as well as at the first (1.04±3.0 H and 11.0+4.1 M for
AAIG vs 0.14±0.7 H and 3.1+4.6 M for AACG [Z=1.9 {H} and 11.8
{M}, p<0.05]) and second (1.63±3.4 [H] and 22.2+6.5 [M] for
AAIG vs 0.24±1.0 [H] and 6.4+9.2 [M] for AACG [Z=4.1 {H} and
12.0 {M}, p<0.05]). On the contrary, low adherence was signifi-
cantly profound in the AACG in comparison to the AAIG; by
month, as well as at the first (1.9±3.6 AAIG vs 10.8±4.8 AACG)
and second visits (3.2±6.4 AAIG vs 20.2±9.7 AACG; p<0.05).

The reasons for non-adherence to medications were more
frequently admitted by the AACG compared with the AAIG.
Patient-related factors, mainly forgetfulness, were significantly
higher among the AACG at the first (5.0±6.8 AAIG vs 8.0±6.8

AACG) and second (11.0±13.6 AAIG vs 16.0±13.4 AACG) visit
(p<0.05). Treatment-related factors in terms of fear of side
effects were also higher among the AACG compared with the
AAIG at the first (6.0±6.8 AAIG vs 8.0±6.8 AACG) and second
(12.0±13.4 AAIG vs 17.0±13.7 AACG) visit (p<0.05; S. Table 2).

Table 8 traces the study group patients’ satisfaction with their
daily and fitness activities. High and good satisfaction scores were
observed more in the AAIG compared with the AACG by month and
at the second visit were significantly higher than the corresponding
values of the AACG (7.7±6.2 and 672.8±85.2) vs (00.0 and 571.2
±62.2); p<0.05. On the other hand, fair, low and poor satisfaction
scales were significantly noted frequently in the AACG than the
AAIG per month, as well as at the first and second visits (p<0.05).

Significant differences between the costs of AAIC and AACG
ED visit, hospitalization, admission to the ICU, private sector vis-
its and total costs were noticed by the end of the study
(p<0.05). The differences in the cost of asthma management
between the 6-month period prior to the study and the 6-month
period of the study showed significant decrease in the AAIG by
18.7% (t=10.2, p<0.05) and an increase in the AACG by 5.04%
(t=3.2, p<0.05; S. Table 3).

Table 5. Number of asthma flare-up self-management, emergency department visits, ICU admission, hospitalization, private sector visits and
sickness leave/absenteeism noted in the study

Follow-up No. of early flare-up
self-management

No. of ED visits No. of admission
at ICU

No. of
hospitalization

No. of private
sector visits

Sickness leave/
absenteeism days

AAIG AACG AAIG AACG AAIG AACG AAIG AACG AAIG AACG AAIG AACG

First visit (mean±SD) 86.6±3.5 83.0±5.5 0.2±0.6 0.6±0.9 0.1±0.6 0.2±0.7 0.04±0.3 1.5±2.4 0.6±1.1 2.5±0.7 2.6±3.0 6.7±4.9
t/U-test/p~ t=7.0 p<0.0001 Z=−2.8 p=0.003 Z=−2.1 p=0.04 Z=−8.7 p<0.0001 Z=−6.6 p<0.0001 Z=−7.4 p<0.0001
Second visit

(mean±SD)
173.3±3.6 165.1±7.9 0.2±0.6 1.0±1.1 0.1±0.6 0.5±1.1 0.07±0.3 3.0±3.1 0.8±1.4 3.6±1.2 3.8±4.7 11.0±6.9

t/U-test/p~ t=11.3 p<0.0001 Z=−6.2 p<0.0001 Z=−1.7 p=0.007 Z=−4.2 p<0.0001 Z=−8.1 p<0.0001 Z=−9.0 p<0.0001

~p for t-test and Mann–Whitney U-test (for non-parametric data).

Table 6. Days of adherence to medications, avoidance of asthma triggers and HCP–patient communication days among participants of the
study

No. of patient days

Follow-up Days of adherence to
medications

Days of asthma
trigger avoidance

Days of smoking
cessation

Days of satisfaction with
daily activity

Days of HCP–patient
communication

AAIG AACG AAIG AACG AAIG AACG AAIG AACG AAIG AACG

First visit (mean±SD) 86.9±3.2 84.6±4.5 87.2±3.1 0.0±0.0 0.08±0.87 3.0±8.6 84.2±5.7 77.2±7.5 15.0±0.7 17.0±2.9
t/U-test/p~ t=5.2 p<0.0001 t=5.2 p<0.0001 Z=−4.3 p<0.0001 Z=9.3 p<0.0001 Z=−9.5 p<0.0001
Second visit (mean±SD) 173.3±3.6 168.2±6.3 173.8±3.5 0.0±0.0 0.11±1.35 4.3±12.4 167.0±11.4 153.0±14.2 28.0±0.9 31.0±4.5
t/U-test/p~ t=8.8 p<0.0001 t=5.2 p<0.0001 Z=−4.2 p<0.0001 Z=9.1 p<0.0001 Z=−9.5 p<0.0001

~p for t-test and Mann–Whitney U-test (for non-parametric data).
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Completeness of patient–caregiver communication was 100%
by month, as well as the first and second visits for the two
groups. Unlike completeness, timeliness was slightly, but insignifi-
cantly higher in the AAIG than the AACG throughout the study
(p>0.05; S. Table 4).

Discussion
Outcomes of AAP use

Clinical outcomes (asthma severity, control, exacerbations)

In agreement with several studies,21–25 the authors found that
individual education and the use of self-management plans in
outpatients with asthma produced a significant improvement
in clinical outcome measures within the AAIG and compared
with the AACG. Meanwhile, the AAIG markedly exceeded the
AACG in the daily adherence to AAP instructions and avoidance

of asthma triggers, and satisfaction with daily physical
activities throughout the study. The authors used a con-
joined symptom and individualized personal best PEF-based
AAP instead of a sole symptom or personal best PEF-based
one. This encouraged the recruited asthmatics to comply
with investigators and HCPs. The findings encountered in
this study clearly endorsed the clinical benefits of the
adopted AAP. It referred to the AAP as a simple instrument
that can strongly push asthmatics towards avoidance of
asthma triggers, alertness for early self-management of asth-
ma exacerbations, and consequently ameliorate asthma
manifestations, improve lung function, decrease health care
consultations and costs, and improved satisfaction with daily
physical activities.21

The use of a PFM may not be the only way to achieve treat-
ment objectives and reduce morbidity. Malo and colleagues26

showed symptom recognition to be as effective as PEF monitor-
ing in recognizing an exacerbation of asthma in patients with

Table 7. Level of adherence of studied asthmatic patients to medications according to Morisky–Mosby score

Follow-up High adherence Medium adherence Low adherence

AAIG AACG AAIG AACG AAIG AACG

No. of patient
days

No. of patient
days

No. of patient
days

No. of patient
days

No. of patient
days

No. of patient
days

χ2±SD χ2±SD χ2±SD χ2±SD χ2±SD χ2±SD

First visit (mean±SD) 1.04±3.0 0.14±0.7 11.0±4.1 3.1±4.6 1.9±3.6 10.8±4.8
t/U-test/p~ Z=1.9 p<0.047 Z=11.8 p<0.0001 Z=−12.0 p<0.0001
Second visit (mean±SD) 1.63±3.4 0.24±1.0 22.2±6.5 6.4±9.2 3.2±6.4 20.2±9.7
t/U-test/p~ Z=4.1 p<0.0001 Z=12.0 p<0.0001 Z=−12.1 p<0.0001

~p for t-test and Mann–Whitney U-test (for non-parametric data).

Table 8. Satisfaction of studied asthmatics with their daily and physical activities

Follow-up High Good Fair Low Poor

AAIG AACG AAIG AACG AAIG AACG AAIG AACG AAIG AACG

No. of
patient
days

No. of
patient
days

No. of
patient
days

No. of
patient
days

No. of
patient
days

No. of
patient
days

No. of
patient
days

No. of
patient
days

No. of
patient
days

No. of
patient
days

χ2±SD χ2±SD χ2±SD χ2±SD χ2±SD χ2±SD χ2±SD χ2±SD χ2±SD χ2±SD

First visit
(mean±SD)

0.2±1.7 0.01±0.08 12.9±2.7 10.6±4.6 0.8±1.6 2.6±3.4 0.08±0.4 0.7±0.8 0.0±0.0 0.1±2.8

t/U-test/p~ Z=0.4 p=0.7 t=7.0 p<0.0001 Z=−6.3 p<0.0001 Z=−6.3 p<0.0001 Z=−1.4 p=0.2
Second visit

(mean±SD)
0.3±2.7 0.01±0.08 25.2±4.5 21.0±8.4 1.4±2.6 4.4±5.5 0.1±0.43 1.2±0.9 0.0±0.0 0.2±5.5

t/U-test/p~ Z=0.4 p=0.7 t=8.0 p<0.0001 Z=−7.3 p<0.0001 Z=−9.7 p<0.0001 Z=−2.5 p<0.012

~p for t-test and Mann–Whitney U-test (for non-parametric data).
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moderate to severe asthma. Moreover, symptoms were found
to herald inflammatory changes and measures of airflow obstruc-
tion.27 However, the sensitivity of symptoms to alert asthma flare-
up depends upon patient perception and responsiveness.28 The
evidence in adults was also synthesized in a Cochrane review, cit-
ing 36 randomized trials comprising 6090 participants. ‘Optimal
self-management’, defined as including the provision of a written
action plan for self-management of exacerbations, together with
self-monitoring and regular medical review, almost halved the risk
of hospitalization, ED attendances, unscheduled consultations,
days off work or school, and nocturnal asthma. Other outcomes
that improved considerably with optimal self-management
included markers of asthma control and quality of life.25 A more
recent meta-analysis found no evidence from RCTs of additional
benefit or harm associated with use of PAAP vs no PAAP, or PAAP
plus education vs education alone, meaning that it is not possible
to be confident about the magnitude or direction of reported
treatment effects.29

Adherence to asthma medications

Adherence of patients with chronic diseases to medications is a
big challenge. However, an action plan, completed in a clear dia-
logue with the patient, may contribute to improving adherence
by reducing confusion with different treatment options, and
reminding patients about the proper way and time to use them.
Van Staa et al. referred to adherence of asthmatics to asthma
control therapy as notoriously poor, with less than half the
patients taking their prescribed medication regularly.30 Non-
adherence to asthma medications could be intentional, when
patients decide not to take prescribed treatment after consider-
ing the perceived necessity for/concerns about taking regular
medication, and/or non-intentional, which entails patients mis-
understanding, forgetfulness or the inability to afford treatment
costs.31,32 No doubt, these findings highlight the important role
of the AAP in improving the chronically ill patient’s adherence to
medications. The reasons for non-adherence were similar to a
great extent to those listed by Horne et al.31 and Nunes et al.32

Forgetting to take medication according to the prescription
schedule and fear of the side effects of ad hoc corticosteroids
leading them to not use their medication or decrease its dose/
frequency were the main reasons for non-adherence as
reported by the patients studied.

Although Health Insurance covers the treatment costs of all
insured patients, some drugs are too expensive to be given free of
charge to all asthmatic patients. Thus, patients can be asked to
bear a part of the cost. Therefore, the patient who cannot afford
the cost does not buy these medications, or may buy them, but
use them less frequently in order to make them last longer.

Economic outcomes (medication costs, ED visits, hospitalization,
absenteeism)

The expenses incurred in the treatment of asthma are an
important part of the budget allocated for health care in each
country. Asthma exacerbations cause significant morbidity and
contribute by a disproportionate amount to the cost of asthma
management. The economic implication of adopting AAP (inter-
vention) was explicit in the reduction of the net costs of asthma

management in the AAIG compared with the AACG, as well as
the changes in the costs between the baseline and end of the
current study. However, it is not possible to rely on the data
obtained 6 months prior the study due to recall bias, particularly
in issues related to costs and dispensing. The base case and sec-
ondary cost-effectiveness analysis of AAP-based asthma self-
management revealed that, if including all costs, self-management
was noticeably cost-effective on all outcomes including base cost
of direct health care, programme implementation and patient
productivity, and the secondary costs including the number of
weeks successfully treated and the change in quality of life com-
pared with baseline data.33

A literature review of RCTs analysing the cost-effectiveness of
peak flow-based action plans in reducing costs associated with
ER visits and hospitalizations due to acute asthma exacerbation
revealed that these plans, coupled with patient education, are
the most cost-effective alternative for reducing ER visits. The
BFM self-management programme had a significantly higher
incremental cost-effectiveness ratio per ER visit averted or hos-
pitalization prevented compared with a symptom-based AP or
the usual care/non-action plan.34

Asthmatic–health professional partnership and communication

Asthma self-management education involves a collaborative part-
nership built between the education provider and the patient. The
National Asthma Education and Prevention Program guidelines
emphasize that HCPs providing respiratory care should teach
and promote asthma self-management education at every
occasion and in all settings.35,36 The authors design an AAP pre-
scribing medications, and instruct the patient on how to moni-
tor, recognize and respond to asthma symptoms. The AAIG in
the present study was educated to develop the knowledge and
skills to recognize when their asthma is worsening, to take
appropriate action, and to be motivated to avoid triggers and
adhere to the management regimen.37 In the present study,
the HCP–patient communication and patient satisfaction score
were scaled as accepted among the majority of participants in
the 6-month period prior to the study. The days of HCP–patient
communication were significantly higher among the AACG, not-
ably due to incidental poor asthma control, frequent occurrence
of symptom flare-up and the consequent seeking of medical
advice. This was expected as the purpose of the AAP is to
empower patients to self-manage their asthma, minimizing vis-
its to the physician and health care settings. However, this con-
flicts with the concept of a patient expert programme, which
aims also to improve HCP–patient communication. The patient
is the key decision-maker, but in partnership with the HCP.38 It is
worse noting that some participants used to contact the HCP
for other purposes like having sick leave or to obtain extra medi-
cation free of charge.

Among programmes that looked at self-management options,
written action plans that instructed patients about how to self-
adjust their medication had better outcomes, including HCP–
patient communications,39,40 compared with programmes that
only provided information in the form of brochures or pamph-
lets that only provide basic asthma knowledge. Ring et al.
stressed the role of HCP–patient communication in asthma self-
management in his evidence-based intervention model to
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promote AAP use and stated four crucial elements—‘profes-
sional education, patient/carer education, patient/carer and pro-
fessional partnership and communication’.41,42 In fact, HCP–
patient communication facilitates change in patient attitudes,
beliefs and/or behaviours towards asthma as professionals
actively encourage patient involvement in decision-making and/
or valuing the personal experience.43

Boosting AAP use was ensured through telephone consult-
ation with a HCP in the current work. In fact, this increased the
regular use of written AAPs in the intervention group and
improved the HCP–patient communication in both groups. This
allowed for continuity of asthma care to provide on-going
opportunities for asthma education, promoting active involve-
ment and shared decision-making within asthma consultations,
promoting patient empowerment, offering additional opportun-
ities for patient asthma review and encouraging accordingly
joint development of tailored asthma action plans.

Education is an important factor that governs full under-
standing of the AAP and self-management plan. In older adults,
comorbid conditions and literacy problems are more prevalent
than in younger patients. Previous studies found that, low liter-
acy was associated with poor knowledge about asthma and
self-management skills. Patients with lower literacy are less
likely to participate in their health care decisions.35,36,44 Since
the majority of this study population was educated, there was
no significant difference between level of education and days of
HCP communication, or the self-management of asthma.
However, the verbal and written instructions were given using
the simplest terms that correctly and fully explain the concepts
and instructions. It was reported that 81% of patients over 60
years old in two public hospitals could not read or did not
understand important materials such as prescription labels. It is
now recommended, therefore, that all health education materi-
als should be written for a 5th or 6th grade reading level.44,45

Establishment of an asthmatic patient–HCP communication
was emphasized during the preparations and followed through-
out the current study. During the preparatory phase, the pulmo-
nologists and their concerned patients were instructed to set up
a feasible communication pathway(s), convenient enough for
them to be able to communicate in a simple way the required
information and data. Telephone contact and face-to-face visits
were the main ways selected. Evaluation of the selected com-
munication means was done by assessing its completeness and
timeliness. Completeness of patient–HCP communication was
100% per month, as well as the first and second visit in each
group. Unlike completeness, timeliness was around 70% in both
groups. It was slightly higher in the AAIG than the AACG
throughout the study, but the differences between them were
insignificant. Completeness and timeliness are important para-
meters that evaluate the communication feasibility and report-
ing efficiency in the public health programme ad hoc disease
surveillance.46 In fact, this achievement in the weekly communi-
cation with patients having chronic illness (and their caretakers)
at the outpatients clinics was a big success in the present study.
Patient with chronic diseases responded to the gain advantage
of having new treatment modalities. Commitment of the care-
givers/paramedics, as well as the participant adult and young
adult being well educated (university and high school gradu-
ates) females, supported by educated caretakers/spouses, and

living in urban areas were the main factors behind the high
compliance, cooperation and response of the participants.

Challenges facing the use of an AAP
Several patient attitude, cultural beliefs, enabling and reinfor-
cing factors were important in the design and delivery of an
AAP for patients in terms of their ultimate behaviours and
health. Patel et al. in their evaluation of self-management
among asthmatic women found that women without an AAP
were less likely to consult their HCP, adhere to their medication
plan or own a PFM to monitor their asthma, and tended to be
less satisfied with their care.38 Many patients prefer face-to-face
verbally delivered asthma education, rather than education via
reading, which enabled patient participation in decision-making
and self-management of their asthma, especially if time is
allowed for mutual discussion and explaining complex ideas in
simple terms.39

The authors expected from the care/education of patients of
the two groups that PAAP intervention would surpass the usual
(routine) care. It has multiple benefits, succeeded in correcting
the deficiencies and filled the gap in the asthma management:

• It coped with the culture of the Egyptian patients who prefer
interview consultation.

• It created a real partnership between pulmonologist/nurse
and patient/caretaker.

• It empowered patients in decision-making and built confi-
dence in their asthma management.

• It improved patient–caregiver interpersonal communication
• It increased patient satisfaction and gave him an ample

chance to talk, clearly understand bronchial asthma patho-
genesis and management, helped to identify the triggering
factors, described his condition, expressed his experience with
asthma control and exacerbation and enabled him to take
part in his asthma management plan.

• The sense that the AAP was personalized for him helped to
regain his trust in the HCP, as well as motivating him to
strictly adhere to the prescribed medication regimen and to
avoid triggering factors to get the best outcome.

Several surveys have pointed out that, even in countries that
have a proactively recommended patient-centred approach for
asthma management, three-quarters of people living with asth-
ma manage their condition without the benefit of a written per-
sonalized AAP, which could guide their self-management and
help them make appropriate clinical decisions.40–43

Due to financial shortages and the unavailability of flow
meters, the authors could not provide a PFM to each patient as
was originally planned to allow for home use for asthma moni-
toring and self-management. Instead, a PFM was given to each
HCP (20 in total) participating in the study to monitor the PEF on
a weekly basis for each patient. The patients were educated in
how to adjust the treatment dosage according to the symptoms.
This was previously reported to be equally effective as a PEF-
triggered action plan when combined with individual asthma
education, as issuing patients with PFMs alone would not improve
asthma control.38,47 Data from several studies26–28,47–51 did not
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support the routine use of a PFM in all patients with asthma as a
necessary part of their management plan.52 Nevertheless, a few
controlled studies do support the use of and efficiency of mini-
PFMs in asthma self-management, although some were lacking
evidence.53,54

The present study could not reinforce the mounting evidence
that peak flow self-monitoring does not improve morbidity, as
this outcome was not compared with a group not monitoring
PEF. No study has been able to reproduce the improvements
reported by Beasley et al., who evaluated their patients several
times over the study period. This close monitoring of patients in
hospital clinics may have considerably improved patient compli-
ance with treatment,53 although some studies showed only
marginal improvements for patients owning a PFM, who were
educated about self-management and closely followed-up
quarterly over a year.28,50

Future directions and the potential use of mobile apps
for improving asthma self-management
In principle, mobile health (mHealth) apps could enable effective
asthma self-management interventions that improve a patient’s
quality of life, while simultaneously reducing the overall treat-
ment costs for health care systems. However, mHealth apps for
asthma lack clinical evaluation and are often not based on med-
ical guidelines. Many apps suffer from low quality, and no current
app combines reliable, comprehensive information about the
condition with a supportive tool for self-management. Thus, it
does not meet the needs of every patient.55,56

From the culture viewpoint, Egyptian patients, female ones in
particular, prefer face-to-face interview consultations, and take
advantage of the ample opportunities to talk about their condi-
tion and experiences. They commonly stop visiting a physician
who does not listen to them carefully. This is a key element in
the compliance with instructions and adherence to medication.
Telemedicine, tele-health care and tele-research are expected
to be less efficient than interviews. Mobile phones were used in
the study as a hotline. Each pulmonologist shared his cell call
with each patient in his subgroup for any important and urgent
consultation.

Conclusions
This present study adds to the existing evidence for the
effect of patient–HCP communication intervention and
patient self-management of asthma control in asthmatic
adults. The present findings endorse the hypothesis of the
current RCT that AAP is a simple tool specifically designed to
enhance patient knowledge, skills, capacity, confidence and
real-time flare-up self-management in order to achieve and
sustain better asthma control. It sufficiently enabled the
asthmatic patients:

• to understand the problem and to be a key person in the decision-
making about its management in partnership with the HCPs;

• to better understand, identify, focus on and avoid asthma
triggering factors;

• to set up a feasible patient–HCPs communication plan for
exchanging instructions and data;

• to strictly adhere to the HCP instruction and prescribed medi-
cations dosage and schedule;

• to be vigilant enough to recognize early symptoms of an
asthma flare-up for real-time self-management;

• to achieve better asthma control and satisfaction with their
daily physical activities, with a consequent drop of EDs visits,
hospitalization, admission to the ICU and private sector visits;

• to save the costs of the additional medication and medical
consultations.

Further large-scale population- and hospital-based studies are
warranted to specifically assess the cost-effectiveness of the
AAP and asthma self-management approach.

Supplementary data
Supplementary data are available at International Health online
(http://inthealth.oxfordjournals.org).
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...................التليفون:...............                                                 ..............الوظيفة:....................................  
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ادقٌقة قبل الأكل مرتٌن ٌومٌ 03   
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الشخص فً صحة جٌدة: -  
( ٌتنفس بسهولة5  
( لا ٌوجد كحة او تزٌق فً الصدر2  
( لا ٌوجد ضٌق بالصدر0  
( ٌستطٌع النوم طوال الٌل4  
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( زرقان فً الشفاة و الأصابع1  
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BRONCHIAL ASTHMA RISK ASSESSMENT QUESTIONNAIRE 

 

     Patient Name…………….……………………Tel…….……………………..    Code 

 

I. Sociodemographic data  

1- Age (in Years) ……………………………….                                         

2- Gender                                   (1) Male                             (2) Female 

3- Residence                              (1) Urban                           (2) Rural                    (3) Slum 

4- Ethnicity               (1) Nubian           (2) Upper Egypt     (3) Lower Egypt         (4) Arabian     (5) Nubian 

5- Marital status        (1) Single            (2) Married             (3) Widowed         (4) Divorced 

6- Education           (1) Illiterate                    (2) Read and write            (3) Primary school  

                                  (4) Preparatory school   (5)  Secondary school       (6) University education 

7- Crowding index :  

8- Income per capita : 

9- Working status   (1) Working                   (2) Not working                (3) Retired    

10- Occupation :    (1) full time employment           (2) part time/casual employment            (3) home duties  

                                              (4) clerical work   (5)  student   (-1) Not Working 

11- Do you feel that your asthma symptoms are related to your occupation ?         No              DK              Yes                    

12- Have you ever changed occupation because of asthma symptoms before ?                   No              DK              Yes 

13- Are there other people at work with symptoms similar to yours ?                                 No              DK              Yes 

14- Do you feel your asthma symptoms at home after work ?                                 No              DK              Yes 

15- How you are satisfied with your work performance and activity ?               
                        )1 ) very good (2 )  Good  (3  ) Moderate  (4 ) Little (0 )  not satisfied      

 

III. Life style 

A- Smoking and Drug use 

16- Smoking   (1) Never       (2) current smoker      (3) ex-smoker (include as smoker if quitted less than 1 year ago)         

17- Passive Smoking (someone who smokes at home or work)            (1) No                (2) Yes  

18- Age at start smoking        (0) N/A       (1) <20 years      (2) 20-30 years       (3) > 30 Years 

19- Age at stopping smoking (0) N/A       ……………………………………………. 

20- Smoking index   (No. of cigarettes smoked per day X years of smoking) ……………….   (0) N/A             

21- Smoking other than cigarettes   (1) N/A    (2) hubble bubble (Shisha, Goza,………..…....   (3) snuff               

                                   (4) Smokeless Tobacco (tobacco gum, patch, snuff, electronic cigarette, …………)    

22- Drug use   (1) No   (2) Cannabis (3) Opium    (4) Tamol/Tramadol  (5) heroine/cocaine (6) others………….. 

23- Alcohol                     (1) Never     (2) occasional       (3) 1-3 cups/day   (4) > 3 cups per day   (5) ex-drinker        

 

B- Physical Activity 

24- Working activity affected by asthma      (1) NA   (2) Retired     (3) Mild    (4) Moderate   (5) unable to work 

25- Additional Activity/work   (1) No   (2) little interrupted  (3) Moderate un interrupted  (4) excessive as normal 

26- Regular exercise    (1) Nil  (2) occasional  (3) 1-2 times a month  (4) 1-2 times a week    (5) +3 times/week 

27- exercise  affection by asthma   (1) NA   (2)  Mild  (3) Moderate (must take ICS before  (5) sever and stopped 

28- How you are satisfied with your extra work, effort, exercise or sport?  

                        )1 ) very good (2)  Good  (3  ) Moderate  (4 ) Little (0 )  not satisfied      
29-  

 

IV. Family History 

30- Family History (1) irrelevant   (2) Bronchial Asthma  (3) allergic rhinitis/hey  fever/ conjunctivitis/ 

urticarial/eczema     (4) others………….. 

 

V. Medical History 

31- At what age did your asthma begin      ………………………                                     (-1) Do not Know       

32- Was your asthma confirmed by a doctor?                 (1) No             (2) Yes                 (3) Do not Know       

33- Co-morbidities:      (0) None      (1) COPD    (2) TB       (3) Obesity         (4) Hypertension     (5) IHD/CHD                                

 (6) Diabetes mellitus type 1        (7) Diabetes mellitus type 2     (8) Hyperlipidemia         (9) Rheumatic disorders               

(10) Others ……………………………………..  

VI. Clinical Symptoms 

34- Generalized Symptoms : (0) None   (1)  skin rash; Urticaria      (2)  Fatigue, weakness     

  (3) Fainting /   Dizziness           (4)  Buffiness, swelling of the face       (5)  Numbness and tingling 

 (6)  Allergic rhinitis/ conjunctivitis       (7)   itching, burning and swelling around the mouth   (8)   itchy palms of the 

 



hands and soles of the feet    (9)  Weight loss  (10) food regurgitation      (11) Others …………………………………….. 

35- Chest symptoms           (0) None   (1)  dyspnea    (breathlessness)     mention grade……………………….  

(2)  orthopnea (breathlessness at night)     (3) current daytime cough/wheezes           (4)  exertion daytime 

cough/wheezes           (5)  night cough       (6)  chest tightness       (7)   phlegm   (8)    Ever Wheezing attacks 

in the last 12 months   (9)   Speech limited by wheezing in the last 12 months      

   (10) Others …………………………………….. 

36- Medication taken prior to the attack                                            (1) No               (2) Yes       (-1) N/A                    

37- If yes mention them………………………………………………   

38-  
                                                                                                                                        Total……. 

                           Asthma severity and control :  

39- Frequency of daytime symptoms (cough, wheezy, chest tightness) in last 6 months:      (1) < 2 times a month      

                     (2) < 1time a week       (3) > 1time a week        (4) daily       (5) continual with limited activities 

40- Frequency of nighttime symptoms (cough, wheezy, chest tightness) in last 6 months:     

 (1) < 2 times a month     (2) > 2 times a month        (3) > 1 time a week      (4) frequent 

41- Sleep disturbance by nighttime symptoms in last 6 months:    (0) nil                            (1) < 1 time a week       

                                                                                                   (2) > 2 times a week    (3) every night  

42- Daily activity interruption due to asthma :       (1) Nil       (2) mild         (3) moderate         (4) totally stopped 

43- Asthma severity:  (1) Mild intermittent   (2) Mild persistent   (3) Moderate persistent   (4) severe persistent   

44- Asthma control:  (1) poorly controlled           (2) moderately controlled           (3) well controlled  

45- Times of observation at emergency department in last 6 months                         (1) zero          (2) ……. times.              

46- Times of hospital admission in last 6 months (1) zero          (2) ……. times.               

47- Times of admission at ICU in last 6 months             (1) zero          (2) ……. times.               

48- Times of treatment at private clinic/ hospital in last 6 months :     (1) zero        (2) 1-5 times        (3) >5 times 

49- Sickness leave due to asthma in last 6 months :  (1) zero      (2) 1-2 days      (3) 3 – 5 days     (4) 6-9 days    

                                                                              (5)10-14 days         (6) 15 or more days       

50- No of working days lost in last 6 months :   …………… days  

Clinical Signs and Laboratory Investigations :  

51- Blood pressure (mean of 2 measurements)      SBP………….  DBP………… 

52- Heart Rate      …………………………………        

53- Respiratory Rate      …………………………………        

54- Weight……………                           Height ………………   BMI………….. 

55- Edema                                              (1) No                  (2) Yes (grade)………………….              

56- Waist circumference …………………………………cm. 

57- Pallor                                                (1) No                  (2) Yes               

58- Congested neck veins                      (1) No                  (2) Yes               

59- Cyanosis                                          (1) No                  (2) Yes               

60- Skin rash or spots                            (1) No                  (2) Yes               

61- Patient specified baseline (day 0) flowmeter study : 
(1) Maximum flowmeter result :     -------------------------------------- liters 

(2) Green area (80-100%)          :    Between  --------------------  and   -----------------  liters 

(3) Yellow area (50-80%)          :     Between  --------------------  and   -----------------  liters 

(4) Red area (< 50%)                 :     Less than  --------------------------  liters 



 

 

 

 

 

 

 

 

 

 

 

VI. ASTHMA SELF-MANAGEMENT 
Etiology (triggering factors) : 

62- Do you know what things trigger your asthma ?     (1) DK       (2) Dust    (3) Flu     (4) pollens     (5) Exercise     
(6) smoke((tobacco, incense, coal, wood)     (7) strong odor/ perfumes      (8) Animals (cats, dogs)     

(9) Food   (eggs, strawberry, chocolate..etc)     (10) Pests (rodents, cockroaches)      (11) Mold /moisture      

     (12) Emotion /   Stress      (13) Season: Fall, Winter, Spring, Summer      (14) Gastroesophageal reflux (GER)              

(15) Drugs:     NSAIDs, other        (16) Others: …………. 

Management of asthma :  

63- Investigations done for asthma ?         (1)Nil          (2) Spirometry           (3) Flowmetry           (4)CBC                

(5) skin sensitivity test                   (6) Others …………………. 

64- Life style change (control of triggering factors) :                (1) No                 (2) Yes 

65- Stoppage of smoking :                                                          (1) No                 (2) Yes 

66- Medications you use for your asthma ?       (1) Nil          (2) ICS        (3) ICS+ SABAs        (4) Oral LABAs       

              (5) Oral CS   (6) Anti-histaminics     (7) Bronchodilators         (8)Nebulizer     (9)Others………… 

67- When do you take your medications ? 

              (1)On having cough or breathing problems 

              (2) Before recess, physical education class, or sports  

                                  (3) Every day, even when I am feeling well, to prevent asthma symptoms                       

68- I use medications as : 

           (1) relievers     (……………..…)      -          ………… times / day      

           (2) preventers  (……………..…)      -          ………… times / day  

                               (3) Controller  (……………..…)      -          ………… times / day 

69- Other medications you use ?    (1) Nil       (2) anti-diabetics     (3) hypolipidemics     (4) anti-hypertensives       

(6) coronary dilators     (6) Aspirin     (7) NSAIDs            (8)Others………… 

Devices / techniques : 

70- Do you have a peak flow meter?       (1) No                 (2) Yes 

71- Do you use a Peak Flowmeter ?              (1) No                 (2)Yes, regularly               (3)Yes, sometimes 

72- Do you know how to use inhalers properly? (Ask for demonstration)     (-1)NA             (2)No           (2) Yes 

73- Do you rinse your mouth after your preventer?                                       (-1)NA             (2)No           (2) Yes 

 

Health seeking behavior : 

74- Where you often seek medical advice for your asthma?        (1) Nil    (2) Health insurance clinic/ hospital        

         (3) Private clinic/ hospital      (4) pharmacy   (5) Traditional healer      (6) others……………….. 

75- Do you have one main HCP who usually checks your asthma?                                      (1) No      (2) Yes 

76- On having breathing problems, can you easily communicate your HCP for advice?    (1) No      (2) Yes 

Asthma monitoring : 

77- Do you know how to control your asthma?   (1) No   (2)Yes by symptoms     (3)Yes by Flowmeter readings  

78- Do you have a written plan from your doctor?                       (1) No        (2) Yes 

79- Are you confident you can usually manage your asthma symptoms?                       (1) No        (2) Yes 

80- Are you confident you can prevent your asthma symptoms from getting severe?          (1) No        (2) Yes  

81- Are you confident you know what to do when your asthma becomes worse?                 (1) No         (2) Yes 

 

MOSBEY 8 ITEMS MEDICATION ADHERENCE  
82- Patient adherence to treatment :      (1)Low adherence        (2)Medium adherence        (3)High adherence     

83- Causes of non adherence :          (1) Patient –related factors             (2)Disease-related factors        

                                                  (3)Treatment-related factors          (4)Health professional-related factors 

 

HCP-PATIENT COMMUNICATION AND PATIENT SATISFACTION 

84- HCP-Patient communication and patient satisfaction score : ……………… 



 

 
Morisky 8-Item Medication Adherence Questionnaire 

---------------------------- 
Patient Name:------------------------------------------------------------------ 
Months :    ----------------------    201--------  
           Patient answer:Yes = 1    and   No = 0 

Item Patient 
Answer 

Score 

Do you sometimes forget to take your 
medicine? 

Yes    No  

People sometimes miss taking their medicines 
for reasons other than forgetting. Thinking over 
the past 2 weeks, were there any days when 
you did not take your medicine? 

Yes                 
No 

 

Have you ever cut back or stopped taking your 
medicine without telling your doctor because 
you felt worse when you took it? 

Yes                 
No 

 

When you travel or leave home, do you 
sometimes forget to bring along your medicine? 

Yes                 
No 

 

Did you take all your medicines yesterday? 
Yes                 
No 

 

When you feel like your symptoms are under 
control, do you sometimes stop taking your 
medicine? 

Yes                 
No 

 

Taking medicine every day is a real 
inconvenience for some people. Do you ever 
feel hassled about sticking to your treatment 
plan? 

Yes                 
No 

 

How often do you have difficulty remembering 
to take all your medicine? 

- A : Never / rarely  

- B : Once in a while 

- C : Sometimes 

- D : Usually 

- E : All the time 

A= 0 
 
   B         = 1 
 
   C          = 1 
 
   D          = 1 
 
   E          = 1 

 

Total Score   

Scores Interpretation: 

▪ >2        = low adherence 

▪ 1 or 2  = medium adherence 

▪ 0          = high adherence 

 

 الرقم الدال : 



 

 

 

 

 

CAUSES OF NON ADHERENCE TO MEDICATION 

---------------------------- 

1. Patient-Related Factors 
1. Misunderstanding or lack of instruction 

2. Fears about side effects 

3. Unexpressed/undiscussed fears or concerns 

4. Anger about condition or treatment 

5. Cultural issues 

6. Forgetfulness 

7. Religious issues 

8. Attitudes toward ill health 

 

2. Disease-Related factors 
1. Inappropriate expectations 

2. Underestimation of severity 

3. Stigmatization 

 

3. Treatment-Related Factors 
1. Difficulties with inhaler devices 

2. Awkward regimes 

3. Side effects 

4. Cost of medication 

5. Dislike of medication 

6. Distant pharmacies 

 

4. Health Professional-Related factors 
1- Dissatisfaction with health-care Professionals 

2- Poor supervision, training or follow-up 



Short Form Patient Satisfaction Questionnaire 

18-PSQ 

---------------------------- 
( On each line, encircle one number that exactly coincide with the patient verbatim response ) 

SN Item 
Strongly 

agree 
Agree Uncertain Disagree 

Strongly 
disagree 

01 Doctors are good about explaining the reasons for medical tests 1 2 3 4 5 

02 I think my doctor’s office has everything needed to provide complete medical care  1 2 3 4 5 

03 The medical care I have been receiving is just about perfect 1 2 3 4 5 

04 Sometimes doctors make me wonder if their diagnosis is correct 1 2 3 4 5 

05 I feel confident that I can get the medical care I need without being set back financially 1 2 3 4 5 

06 When I go for medical care, they are careful to check everything when treating & examining me 1 2 3 4 5 

07 I have to pay for more of my medical care than I can afford 1 2 3 4 5 

08 I have easy access to the medical specialist I need 1 2 3 4 5 

09 Where I get medical care, people have to wait too long for emergency treatment 1 2 3 4 5 

10 Doctors act too businesslike and impersonal toward me 1 2 3 4 5 

11 My doctors treat me in a very friendly and courteous manner 1 2 3 4 5 

12 Those who provide me medical care sometimes hurry too much when they treat me 1 2 3 4 5 

13 Doctors sometimes ignore what I tell them 1 2 3 4 5 

14 I have some doubts about the ability of the doctors who treat me 1 2 3 4 5 

15 Doctors usually spend plenty of time with me 1 2 3 4 5 

16 I find it hard to get an appointment for medical care right away 1 2 3 4 5 

17 I’m dissatisfied with something about the medical care I received 1 2 3 4 5 

18 I’m able to get medical care whenever I need 1 2 3 4 5 

Sub-Totals      

Total  
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S1. File

Supplementary data and tables

Sampling, Randomization and Blinding:
For pulmologist: alphabetical letters (A, B, C, D,..) were given to the eligible 24 pulmologists on small
white papers pieces and concealed it inside small envelopes. Two nurses from other department were
requested to alternatively (one by one) select 4 envelopes for exclusion. Again, each nurse selected
alternatively (one by one) 10 from the remaining concealed 20 envelopes. Using a coin, the two groups
were assigned for the intervention and control care. Accordingly, HCPs for the intervention group
(n=10), nominated as allocated pulmologists for the intervention group (APIG) and HCPs for the control
group (n=10), nominated as allocated pulmologists for the control group (APCG). All eligible HCPs were
briefed about the study (Figure 1). Each group (intervention / usual care) allocated 10 pulmologist to
care of 200 patients; i.e. each pulmologist would be responsible for a subgroup (cluster) of 20. Patients
in each group were given serial number from 1 to 200. Using random tables, a number was selected
between 1 and 200. This was the first patient in the first subgroup. Using systematic random sampling,
the 2nd, 3rd, 4th, ……10th patients were selected sequentially every 10 numbers. Upon completion of the
first subgroup, one envelop from the corresponding envelops group was to represent the responsible
pulmologist. This similarly continued with selection of the 2nd, 3rd, 4th, 5th, ……., 10th patient subgroups
and their corresponding concealed pulmologist envelops in each of the intervention and usual care
group.

Participants were randomly assigned and by the pulmologists following simple randomization
procedure using a computer random number generator. Through computer, 400 eligible patients were
selected. To divide those into two first groups, we selected one number between 1 and 400 by random
tables. That was the first patient on the top of one group list and the number following it represented
the patient on the top of the other group list. The patients were alternatively (every other one)
distributed between the two lists till we got two groups of 200 patients per each. Using a coin the two
groups were randomly allocated as intervention and control groups.



Supplemenatry Tables
S. Table 1: Change in Visits to ED, Hospitalization, Admission at ICU, Visits to Private HF, Sickness Leave Days
and Absenteeism Days among AAIG and AACG before and after Intervention.

Variable

AAIG AACG
Before After

Paired t  %
Change

Before After
Paired t  %

Changeno. pt.
days

X±SD
no. pt.
days

X±SD
no. pt.
days

X±SD
no. pt.
days

X±SD

Times of ED visits 242 1.8±0.9 36 0.2±0.6 17.7* 85.1  303 1.0±1.1 167 1.6±1.5 4.0* 44.9 

Times of hospitalization 149 0.8±0.8 11 0.1±0.3 10.8* 92.6  172 1.2±1.0 478 2.9±3.1 -7.0* 64.0 

Times of admission at ICU 9 0.09±0.3 8 0.05±0.6 0.8 11.1  47 0.3±0.6 75 0.5±1.1 -2.3* 37.3 

Times of visits to private sector 342 2.4±0.5 132 0.8±1.4 14.2* 61.4  417 2.3±0.7 347 2.2±1.6 0.9 16.8 

Sickness leave days due to asthma 619 4.0±1.3 603 3.7±4.8 0.6 2.6  695 4.2±1.4 1742 10.9±6.9 -12.1* 60.1 

Days of absenteeism due to asthma 1912 10.2±5.5 600 3.6±4.8 10.9* 68.6  1871 13.5±8.0 1748 10.9±7.0 3.1* 6.6 

* = P < 0.05



S. Table 2: Reasons of Non Adherence of Studied Patients to Medications

Reasons of Non Adherence

First Visit (90 days) Second visit (180 days)

AAIG AACG AAIG AACG
no. of

patient
days

X±SD
no. of

patient
days

X±SD
no. of

patient
days

X±SD
no. of

patient
days

X±SD

Patient-Related Factors:
Forgetfulness

874
5.0±6.8

1243
8.0±6.8

1766 11.0±13.6 2498 16.0±13.4

Mann Whitney U test / P~ Z= -2.6    P=0.0088 Z=2.4    P=0.016

Treatment-Related Factors:
Cost of medications

0 0.0±0.0 8 0.05±0.4 8 0.05±0.4 8 0.05±0.4

Mann Whitney U test / P~ Z= -2.0    P=0.8 Z=0.0006 P=1

Fear of side effect 997 6.0±6.8 1358 8.0±6.8 1974 12.0±13.4 2706 17.0±13.7
Mann Whitney U test / P~ Z= -2.5    P=0.011 Z=2.4    P=0.017

~ P for Mann Whitney U test (for non parametric data)



S. Table 3: Comparison of Averaged Asthma Management Cost by Emergency Department Visit,
Hospitalization, Admission at ICU and Private Health Facility Visits Before and After Start of Study

Cost (EGP)

Follow-up
ED Visits Cost Hospitalization Cost Admission at ICU Management Private Sector Visit Total Cost

AAIG AACG AAIG AACG AAIG AACG AAIG AACG AAIG AACG AAIG AACG

6
Months
Before
Start of
Study

total 24200 30300 14900 17200 16000 47000 102600 125100 157700 219600

Average
per

patient±SD
212.3±91.3 236.7±86.6 163.7±50.6 167.0±67.7 1342.9±591.3 1777.8±1986 641.3±163.1 781.9 ±165.2 985.6±703.4 1372.5±699.8

Mann Whitney U Test /
P Z= -2.9   p=0.0036 Z= -1.1   p=0.3 Z= -2.5   p=0.011 Z= -6.5   p<0.0001 Z= -7.3   p<0.0001

6
Months

After
Start of
Study

total 800 7600 1400 44750 16200 64400 87810 54496 21966 59415 21966 230661

Average
per

patient±SD
800 271.4±124.3 127.3±46.7 481.2±268.8 900±462.7 805±324.1 548.8±306.9 342.7±299.1 147.4±226.4 371.3±329.7 522.3±501.9 402.5±463.9

Mann Whitney U Test /
P Z= -2.6   p=0.0096 Z= -8.5   p<0.0001 Z= -5.9   p<0.0001 Z= 7.7   p<0.0001 Z= -8.3   p<0.0001 Z= -11.0   p<0.0001

% reduction/increase
(vertical) -96.60% -74.90% -90.60%

+ + +
-78.50% -52.10% -18.70%

+

160% 1.30% 37.00% 5.00%

paired t test / P t=12.8
P<0.0001

t=10.1
P<0.0001

t=11.1
P<0.0001

t= -6.4
P<0.0001

t=0.02
P=0.98

t= -1.8
P=0.08

t=21.3
P<0.0001

t=14.3
P<0.0001

t=10.2
P<0.0001

t= -3.2
P=0.0014



S. Table 4: Timeliness and Completeness of Study Asthmatic-HCP Communication

Follow-up
% of Asthmatic- HCP

Communication Timeliness
% of Asthmatic- HCP

Communication Completeness
AAIG (n=160) AACG (n=160) AAIG (n=160) AACG (n=160)

First Month 73.7% 72.5% 100% 100%

Second Month 71.5% 70.7% 100% 100%

Third Month 69.5% 66.1% 100% 100%

Fourth Month 76.9% 72.5% 100% 100%

Fifth Month 68.9% 65.5% 100% 100%

Sixth Month 67.2% 64.1% 100% 100%

First Visit 71.6% 69.8% 100% 100%

F-test / P F= 0.4 /  P= 0.28

Second Visit 71.3% 68.9% 100% 100%

F-test / P F= 0.88 /  P= 0.44
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