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BACKGROUND: Studies continue to show poor physician compliance with asthma management
guidelines in clinical practice. However, standardized protocols specifically designed to be practical
and user-friendly improve patient outcomes. OBJECTIVE: To determine the degree of physicians’
compliance with the documentation of an asthma management protocol in a university hospital.
METHODS: A simple asthma management protocol was designed and applied in our pulmonary
clinic and primary care clinic for asthma. The protocol was based on the 1998 Manual for the
Management of Asthma, from the Oman Ministry of Health, which follows internationally recognized guidelines. The protocol consisted of 4 sections: clinical history, peak expiratory flow (PEF)
data, medication section, and simplified asthma management guidelines. RESULTS: All 30 physicians scheduled to conduct asthma clinics in the pulmonary clinic (14 physicians) and the primary
care clinic (16 physicians) agreed to use the protocol. A total of 282 protocol forms were collected:
130 forms from 6 senior physicians and 152 from 24 junior physicians. Documentation of the entire
clinical history was 65%, with the senior physicians scoring significantly higher documentationcompletion rates (82%) for all components of the history than the junior physicians (50%). Documentation of all PEF data was poor (26%), despite high documentation of the PEF value itself
(95%). There were significant differences in documentation of percent-of-predicted PEF between
junior physicians in primary care clinic (70%) and other physicians (19%). Documentation of the
entire medication section was only 34%. Although documentation of prescribed medicines was high
(92%), compliance (48%) and inhaler technique (49%) documentation was low, with similar patterns demonstrated by all physicians. Documentation of the entire protocol by all physicians was
low (9%), with junior physicians in the primary care clinic completing 28% of their forms. CONCLUSIONS: Our protocol enabled us to identify opportunities for improvement in documentation
of asthma management in both the pulmonary and primary care clinics. The findings highlight the
need for regular asthma education programs for all physicians, with a focus on documentation of
performance skills such as monitoring of PEF and inhaler technique. Key words: asthma, management, guidelines, protocol, peak expiratory flow, compliance, inhaler technique. [Respir Care 2006;
51(12):1432–1440. © 2006 Daedalus Enterprises]
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A prospective study was conducted from May to November 2002, with asthmatic patients ⱖ 13 years old, who
presented to the pulmonary clinic or the primary care clinic
at Sultan Qaboos University Hospital. The pulmonary clinic
is served by pulmonologists, senior residents, rotating junior residents, and a senior respiratory therapist (RT). The
primary care asthma clinic is led by one senior family and
community health physician assisted by rotating junior
residents and the senior RT. The asthma management protocol was designed by the senior RT and reviewed by 2
pulmonologists and a clinical pharmacist, and was consistent with Oman’s national Manual for the Management of
Asthma in Adults,20 which follows internationally accepted

principles of asthma management. The protocol (Appendix 1) consisted of 4 sections:
1. Clinical history data, comprising family history, duration of symptoms, history of the past 3 months of asthma
medication, nebulization and admission history, symptoms,
and trigger factors
2. Peak expiratory flow (PEF) data, including the predicted and actual values, the percent-of-predicted value,
and the PEF predictions reference chart21,22
3. Treatment, including prescribed medications, patient
compliance, and inhaler technique
4. Simplified asthma management guidelines reference.
The medication section included a reference list of all
asthma inhaler devices available in the hospital pharmacy.
Patient compliance was measured by the patient’s recall of
the prior 3 months of medication use, compared with the
medication supply record. Good inhaler technique was defined as accurate completion of all essential steps, and
poor inhaler technique as inaccurate completion of one or
more essential steps.
Prior to physicians’ scheduled duties, the senior RT
introduced the protocol individually to every physician in
the pulmonary and primary care clinic, with a request to
follow the protocol with all their asthma patients over the
age of 13 years. If this was accepted, a number was assigned to the physician; the form was filled in with the
patient’s name, medical record number, sex, age, height,
and physician’s assigned number; and the form was placed
in the patient’s file before attendance by the physician.
Physicians were not aware of the use of the protocol in the
study. Both clinics were provided with a peak flow meter
(Mini-Wright, Clement Clarke International, Harlow, Essex, United Kingdom), disposable mouthpieces (SafeTway, Vitalograph, Buckingham, United Kingdom) and a
colored wall poster (designed by the senior RT) of all the
inhaler devices.
After each clinic the forms were collected from the
patients’ files by the RT. Complete documentation was
measured as a check mark in the components of the clinical history section, as specific PEF values in each component of the PEF section, as drug dose and frequency in
the medication section, and as the letters “G” (for “good”),
“P” (for “poor”), or “N” (for “new patient”) in the inhaler
technique and compliance sections.
Statistical analysis was performed with statistics software (SPSS 10, SPSS, Chicago, Illinois). Comparisons
between groups were performed with Fisher’s exact test.
Differences were considered statistically significant when
p ⬍ 0.05.
Outcome measures are expressed as percentage compliance for the following variables: definition of the areas of
the protocol documented by all physicians; definition of
critical areas of the protocol documented by all physicians;
definition of senior and junior physicians’ documentation;
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With the increasing prevalence of asthma worldwide
and evidence of wide variability in standards of asthma
management, concerned bodies have issued consensus
guidelines at national and international levels.1,2 Studies
continue to indicate poor compliance with these guidelines, by both health-care providers and patients.3–5 As a
result, numerous studies have focused on issues surrounding the gap between evidence-based guidelines and clinical practice.6 –10 Difficulty of access to guidelines,6 lengthy
format,6,10 alternative information sources,7 insufficient
training of physicians,8 lack of educational materials,9 and
time limitations9,10 have all been identified as contributing
to poor compliance by health-care providers with published practice guidelines. On the other hand, significant
improvements in management have resulted from the use
of standardized protocols, specifically designed to be practical and user-friendly.11–15
Phase 1 of the International Study of Asthma and Allergies in Children16 revealed that asthma is common and
associated with severe symptoms in Oman.17,18 In addition, the only published study on asthma management in
Oman showed that the majority of physicians providing
asthma management failed to demonstrate appropriate metered-dose inhaler (MDI) technique.19 This highlights the
need for prompt recognition of asthma and optimal treatment by health-care providers and patients.18
National guidelines for the management of asthma were
developed and launched in all regions of Oman in 1998.20
However, there has been no information on the compliance of health-care providers with these guidelines. We
therefore designed a short, simple asthma management
protocol and introduced it in the pulmonary clinic and the
primary care clinic at Sultan Qaboos University Hospital,
with the aim of determining the degree of physician compliance with the documentation of asthma management,
thus identifying opportunities for improvement.
Methods

COMPLIANCE
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OF
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OF AN

ASTHMA MANAGEMENT PROTOCOL

Number of Asthma Management Protocol Forms by Different Physician Categories

Category

Number of Physicians
(n ⫽ 30)

Number (%) of
Protocol Forms
(n ⫽ 282)

Average Number of
Protocol Forms Per Physician

Pulmonary Clinic Total
Pulmonologist
Senior residents
Rotating junior residents
Primary Care Clinic Total
Consultant
Rotating junior residents
Total

14
3
2
9
16
1
15
30

224 (79)
52 (18)
60 (21)
112 (40)
58 (21)
18 (6)
40 (14)
282 (100)

16
17
30
12
4
18
3
9

Table 2.

Clinical History Section Documentation on the Asthma Management Protocol Forms

Symptoms and trigger factors
Duration of asthma
Admission history
Family history
Medication history
Nebulization history
Entire section filled

All Physicians
(n ⫽ 282)
(n* and %)

Senior Physicians
(n ⫽ 130)
(n* and %)

Junior Physicians
(n ⫽ 152)
(n* and %)

282 (100)
209 (74)
262 (93)
213 (76)
270 (96)
263 (93)
182 (65)

130 (100)
111 (85)
126 (97)
115 (89)
129 (99)
128 (99)
106 (82)

152 (100)
98 (65)
136 (90)
98 (65)
141 (93)
135 (89)
76 (50)

p

Junior Pulmonary
Physicians
(n ⫽ 112)
(n* and %)

Junior Primary Care
Physicians (n ⫽ 40)
(n* and %)

p

1
⬍ 0.001
0.019
⬍ 0.001
0.007
0.001
⬍ 0.001

112 (100)
74 (66)
98 (88)
70 (63)
102 (91)
97 (87)
53 (47)

40 (100)
24 (60)
38 (95)
28 (70)
39 (98)
38 (95)
23 (58)

1
0.565
0.240
0.446
0.290
0.241
0.357

*n ⫽ number of asthma management protocol forms

All physicians scheduled to conduct asthma clinics in
the pulmonary or primary care clinic agreed to use the
protocol for all their asthma patients ⱖ 13 years old.
There were a total of 282 patient encounters (224 in the
pulmonary clinic and 58 in the primary care clinic) by
the 30 physicians (14 physicians in the pulmonary clinic
and 16 in the primary care clinic, Table 1). Three new
patients were seen in the pulmonary clinic and 9 new
patients in the primary care clinic. On average, each
physician had 9 patient encounters, but senior physicians had a much higher number per physician, compared to the rotating residents. The average number of
patient encounters per resident in the primary care clinic
was particularly low (less than 3).
Table 2 shows the extent of documentation of the
clinical history components. There was 65% documentation for the entire section, with senior physicians scoring significantly higher documentation rates for all components than junior physicians (82% vs 50%, p ⬍ 0.001).

The low documentation rate by junior physicians was
primarily associated with the family history and duration-of-symptoms items. However, documentation of
symptoms and trigger factors was 100% among all physicians.
Table 3 shows the documentation of PEF data. Although
documentation of the PEF value itself was high among all
physicians (95%), this was in contrast to documentation of
the percent-of-predicted value (27%), which required a
simple calculation based on the actual and predicted values. In addition, there were significant differences in completion of percent-of-predicted values between junior physicians working in the primary care clinic and both junior
physicians working in the pulmonary clinic and all senior
physicians (70% vs 19%, p ⬍ 0.001). The overall low
documentation rate of the entire PEF section (26%) was
thus driven by the low documentation of the percent-ofpredicted value.
Table 4 shows the documentation of prescribed medications, compliance, and inhaler technique. All physicians, irrespective of level of experience or location of
practice, had similar documentation rates for the components of this section. Although the documentation of
prescribed medications was high (92%), the documen-
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and definition of junior physicians’ documentation in the
pulmonary and primary care clinic.
Results
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Peak Expiratory Flow Section Documentation on the Asthma Management Protocol Forms
All Physicians
(n ⫽ 282)
(n* and %)

Senior Physicians
(n ⫽ 130)
(n* and %)

Junior Physicians
(n ⫽ 152)
(n* and %)

p

Junior Pulmonary
Physicians
(n ⫽ 112)
(n* and %)

Junior Primary Care
Physicians (n ⫽ 40)
(n* and %)

269 (95)
203 (72)
202 (72)
75 (27)
72 (26)

125 (96)
84 (65)
83 (64)
26 (20)
23 (18)

144 (95)
119 (78)
119 (78)
49 (32)
49 (32)

0.777
0.012
0.008
0.022
0.006

104 (93)
84 (75)
84 (75)
21 (19)
21 (19)

40 (100)
35 (88)
35 (88)
28 (70)
28 (70)

Actual PEF value
Predicted PEF value
Actual and predicted PEF values
Percent-of-predicted value
Entire section filled

p

0.111
0.120
0.120
⬍ 0.001
⬍ 0.001

*n ⫽ number of forms
PEF ⫽ peak expiratory flow

Table 4.

Medication Section Documentation on the Asthma Management Protocol Forms

Prescribed medications
Inhaler technique
Compliance
Compliance and inhaler technique
Entire section filled

All Physicians
(n ⫽ 282)
(n* and %)

Senior Physicians
(n ⫽ 130)
(n* and %)

Junior Physicians
(n ⫽ 152)
(n* and %)

p

Junior Pulmonary
Physicians
(n ⫽ 112)
(n* and %)

Junior Primary Care
Physicians (n ⫽ 40)
(n* and %)

p

260 (92)
138 (49)
135 (48)
103 (37)
96 (34)

123 (95)
65 (50)
74 (57)
50 (39)
49 (38)

137 (90)
73 (48)
61 (40)
53 (35)
47 (31)

0.186
0.811
0.006
0.538
0.083

104 (93)
53 (47)
43 (38)
36 (32)
33 (30)

33 (83)
20 (50)
18 (45)
17 (43)
14 (35)

0.070
0.854
0.573
0.252
0.553

*n ⫽ number of forms

Table 5.

Critical Areas Section Documentation on the Asthma Management Protocol Forms
All Physicians Senior Physicians Junior Physicians
(n ⫽ 282)
(n ⫽ 130)
(n ⫽ 152)
(n* and %)
(n* and %)
(n* and %)

Symptoms and trigger factors
Actual and predicted values
Medication Section
Prescribed medication
Compliance and inhaler technique
All of the above

p

Junior Pulmonary
Junior Primary Care
Physicians
Physicians (n ⫽ 40)
(n ⫽ 112)
(n* and %)
(n* and %)

p

282 (100)
202 (72)

130 (100)
83 (64)

152 (100)
119 (78)

1
0.008

112 (100)
84 (75)

40 (100)
35 (88)

1
0.120

260 (92)
103 (37)
70 (25)

123 (95)
50 (39)
30 (23)

137 (90)
53 (35)
40 (26)

0.186
0.538
0.581

104 (93)
36 (32)
27 (24)

33 (83)
17 (43)
13 (33)

0.070
0.252
0.304

*n ⫽ number of forms

tation of compliance and inhaler technique was low
(37%), resulting in a low rate for the entire section
(34%).
Table 5 shows the documentation in 3 critical areas of
the protocol (symptoms and trigger factors; actual and
predicted PEF; and prescribed medication and compliance
and inhaler technique), which was low for all physicians
(25%). Complete documentation of the entire protocol by
all physicians was also low (9%), although junior physicians in the primary care clinic completed 28% of their
protocol forms (Table 6).

Discussion
Although there is international consensus on the key
elements of asthma management,1,2 asthma guidelines
themselves are bulky documents unsuitable for day-to-day
use in the practice setting. To address this limitation, a
variety of preprinted forms, flow sheets, guideline reminders, and pro formas have been designed to provide physicians with a concise format for practical guidance and
documentation of patient management and to audit clinical
practice.11–15 Our simple protocol included 2 practice points
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Overall Completion of Documentation on the Asthma Management Protocol Forms

All sections

All Physicians
(n ⫽ 282)
(n* and %)

Senior Physicians
(n ⫽ 130)
(n* and %)

Junior Physicians
(n ⫽ 152)
(n* and %)

p

Junior Pulmonary
Physicians
(n ⫽ 112)
(n* and %)

Junior Primary Care
Physicians (n ⫽ 40)
(n* and %)

p

26 (9)

11 (9)

15 (10)

0.837

4 (4)

11 (28)

⬍ 0.0001

*n ⫽ number of forms

that were lacking in many formats.11–15 Guidance on calculating the predicted PEF value was given by the 2 nomograms in the protocol, which assist in the determination
of asthma severity. The protocol also provides a formulary
list that links available drugs and specific inhaler devices.
The protocol must provide timely and up-to-date information for rotating physicians unfamiliar with brands in the
local institution.
Our objective was to measure physicians’ documentation of asthma management steps, and our findings were
consistent with previous reports that found incomplete physician documentation compliance,20,23–25 particularly in the
sections relating to PEF11,12,14 and inhaler technique.12,14
In our study, the high documentation rate of the PEF values (95%) may have been facilitated by providing peak
flow meters and disposable mouthpieces to the clinics, and
this indicates that nearly all physicians measured the PEF
for each patient. These results compare favorably with the
94% rate in an accident and emergency department11 and
the 71% rate reported in a pediatric study in a general
district hospital.14 However, even when both actual and
predicated values were documented, few physicians (27%)
documented percent-of-predicted values, which compares
with a 62% documentation rate in an accident and emergency department.11 Our low documentation rate in the
pulmonary clinic and by senior physicians (19%), may be
due to reliance on clinical experience and comparisons of
serial PEF values, as most of the patients were on follow-up and had previously recorded values. Time limitation and absence of a convenient calculator are other possible factors. Conversely, the high documentation rate
(70%) among junior residents in the primary care clinic
who had had less experience with asthmatic patients may
have been because they used the PEF protocol as a “road
map.”
PEF measurement is recommended as an integral part of
asthma management by all the management guidelines and
is used in the definition of asthma severity that guides
treatment.1,2 However, the opinion of physicians on the
role of PEF commonly differs from standards proposed in
recognized guidelines, and the use of a peak flow meter is
not perceived as a routine test in clinic practice.26 –28 This
ambivalence is also reflected in protocol designs that require documentation of selected PEF values rather than all

PEF values.13–15 One study protocol that required data
entry of actual PEF values alone reported that the majority
of primary care clinicians incorrectly classified asthma
severity based on symptoms and PEF variability.13 It may
be that omission in the protocol of any of the PEF data
points contributes to the inappropriate classification of severity. Computer-based clinical decision-support systems
that incorporate forcing functions may improve clinician
performance.
Documentation of prescribed medication by all physicians was high (92%), which may have been facilitated by
the colored wall chart of inhaler devices and the comprehensive formulary in the protocol. In other studies there
have been incomplete data11,13 or no data12,14,15 on prescribed medications. However, in our study the overall
documentation rate of inhaler technique assessment was
only 48%, and this compares with 44% in an accident and
emergency department.11 Reasons for our incomplete documentation may include unavailability of placebo inhaler,
patient’s device left at home, format of this section of the
protocol, perception that follow-up patients have adequate
inhaler ability, or reliance on the RT or clinical pharmacist. In a general district hospital, inhaler technique documentation was frequently missing, as this was perceived
to be an area of nursing care,14 whereas in a primary care
setting, inhaler technique documentation improved 10-fold
on introduction of a physician-owned flow sheet.13 Since
the ability to correctly use an MDI can be lost,29,30 –33 we
concur with respiratory teams that promote frequent checking of inhaler technique by the physician as a mandatory
investment of physician time.14,31 Checking takes just
1 minute and can guide subsequent management steps toward retraining, change of device, or step up or down of
asthma therapy. In a recent study we identified that only
20% of physicians demonstrated appropriate MDI technique, with general practitioners and accident and emergency physicians scoring significantly lower than internists and pediatricians.19 Studies have repeatedly shown
that the majority of physicians who provide asthma management and counseling do not demonstrate correct inhaler technique.32–36 Although all our medical students
participate in a group demonstration of inhaler technique
and receive a flow-chart that lists the correct steps for all
inhaler devices, that awareness does not survive the pas-
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sage of time into the practice setting. We therefore plan to
incorporate the inhaler flow-chart into the protocol.
The clinical history section was generally well documented. There was 100% documentation of symptoms and
trigger factors by all physicians, and this compares with
94% symptoms documentation in an accident and emergency department11 and 99% symptom severity documentation by pediatricians in a general district hospital.14 In
our protocol, data entry for family history and duration of
asthma (76% and 74%, respectively) may have been overlooked, and central repositioning of the data format may
correct this omission. Medication history was well documented (96%), and this compares with 95% in an accident
and emergency department11 and 100% in a district general hospital.14 Although two thirds of the clinical history
sections were completely documented, critical areas were
documented in only one quarter of the forms, and the
entire protocol in only 9% of the forms. It is not clear
whether clinical confidence, perception of value, lack of
time or resources, protocol format, documentation fatigue,
calculated noncompliance, or a combination of these factors were reasons for this incomplete documentation adherence.
Benefits of the protocol include speed of data entry,
legibility, and ease of data retrieval. More than half of
the protocol’s size is taken by guideline reminders, and
on first sight this may convey the impression of a lengthy
document. However, the protocol was well accepted by
junior residents in the primary care clinic, and these
physicians continued to request the form after the conclusion of the study. A positive response to the introduction of a protocol has been noted in other studies,13,14 and we conclude that the form fulfilled a useful
function in providing a “road map” of management steps.
Popularity spread to the medical students, and the protocol was incorporated as a learning and assessment tool
in the undergraduate and graduate medical programs.
Additionally, areas of practice skills, such as use and
interpretation of the peak flow meter readings, together
with inhaler technique counseling, are now included as
examinable components in all our national and international objective structured practical examination assessments. Recently, the protocol served as an audit standard in certification processes, and there are plans to
use the protocol for accreditation schemes.
The major limitation of this study was that it measured
physicians’ documentation compliance rather than the actual standards of asthma management. The study did not
identify interventions that may have been made by other
health-care providers, such as patient instruction on environmental control practices and training of inhaler technique, nor did it determine the appropriateness of prescribed therapy. Eight (20%) of the 40 patients seen by
junior physicians in the primary care clinic were new pa-

tients and would not have had previous use of inhaler
devices. This distorts the importance of the documentation
of inhaler technique and compliance for this group. It would
have been useful to compare documentation rates before
and after introduction of the protocol, and to survey the
physicians’ opinions on the introduction of the protocol.
Although our tertiary-care setting is not representative of
the country, the study did serve to establish a standard for
audit processes, and parts of the protocol can be used as an
indirect measure of the level of service offered (eg, scope
of formulary).
We have updated the clinical history section to include
the use of shisha pipe, tobacco, and passive smoking. Shisha smoking has become popular, as it is thought to be a
healthy form of smoking. Continuity of patient care is
facilitated by provision of multiple data entry columns that
support ease of physician review of patient management
through consecutive clinic attendances. The formulary in
the clinical history and medication sections has been updated, and the inhaler wall chart is now in the protocol. We
have also added a chart of inhaler steps for each device,
with guidance for the physician on essential steps that
must be performed accurately (Appendix 2). Inhaler technique and patient adherence now appear before the medication section, together with diagnosis of asthma severity.
Although counseling on inhaler use and environmental
control management can require considerable time, these
have been added to a new section for the patient’s management plan. We are considering a change from the A4
format into a “tourist map” format, with all sections displayed at a glance. As the protocol was well received by
junior physicians in the primary care clinic, we plan to
introduce and explain the revised protocol to physicians in
local primary care clinics, with audits of patients’ outcomes before and after implementation of the protocol.
Finally, since our patients move freely between different
primary care clinics, we are considering patient ownership
of the protocol, to be brought by the patients to whichever
clinic they visit.
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Conclusion
Our asthma management protocol enabled us to identify
opportunities for improvement in documenting asthma
management in both pulmonary and primary care clinics.
Although the documentation of clinical history was incomplete, parts of the protocol that required additional
performance skills, such as monitoring of peak flow and
inhaler technique, showed a great need for improvement.
The findings highlight the need for regular asthma education programs for physicians.
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