
Journal of Asthma, 47:895–912, 2010
Copyright © 2010 Informa Healthcare USA, Inc.
ISSN: 0277-0903 print / 1532-4303 online
DOI: 10.3109/02770903.2010.491141

INFORMATION TECHNOLOGY

Asthma Electronic Medical Records in Primary Care:
An Integrative Review

JANICE P. MINARD, R.N., M.SC.,1,2,
∗
SCOTT E. TURCOTTE,1,2

AND M. DIANE LOUGHEED, M.D ., M.SC., F.R.C.P.(C.)1,2

1Department of Medicine, Division of Respirology, Queen’s University, Kingston, Ontario, Canada
2Asthma Research Unit, Clinical Research Centre, Kingston General Hospital, Kingston, Ontario, Canada

Background. Quality management, evaluation, and surveillance of asthma may be enhanced by access to and utilization of an asthma elec-
tronic medical record (EMR) in primary care. Purpose. To describe the current status, support tools, and utility of asthma EMRs in primary
care. Methods. An integrative review of the literature published between 1996 and 2008 was completed using Ovid MEDLINE, EMBASE,
and CINAHL databases. Key search terms included asthma, medical records, computerized, primary health care, primary care, family physi-
cian, family practice, chronic disease, COPD, neoplasm, diabetes mellitus, and cardiovascular disease. Articles related to concepts, systems in
development, and sources such as acute care and pharmacy EMRs were excluded. Each article was reviewed by two reviewers. Results. Of 309
articles identified, 76 met the inclusion criteria. Twenty-two percent were specific to asthma, 78% pertained to other chronic diseases and/or
the overall status of an EMR in primary care. The literature varied in methodology, topics of discussion and value of data. Articles describing
an asthma EMR most often reported on decision support tools (n= 3) and/or utility (n= 14), specifically the ability to predict mortality and
assess severity and timeliness of diagnosis. A primary care EMR containing a validated asthma minimum data set was not found. Three themes
emerged from the review: status (description of users, functionalities and adoption issues), tools (decision support tools to enhance knowledge
uptake), and utility (data quality, extraction and outcomes). Conclusions. There is a paucity of asthma elements in EMRs in primary care, with
the exception of discussion of decision support tools and utility. Integration of a more robust asthma EMR in primary care, including a minimum
data set, standardized terminology, and validated indicators, may further enhance care and enable outcomes monitoring.

Keywords: asthma; chronic disease; electronic medical record and primary care

BACKGROUND

Asthma is a chronic disease that is largely managed in the
primary care setting (1). Approximately 300 million peo-
ple worldwide have asthma, which affects more than 10%
of the population (2). The burden associated with asthma
encompasses both direct medical and indirect economic
costs, which has implications for health care systems,
affected individuals and their families. Presumably, effec-
tive disease management at the primary care level will
reduce the burden of asthma (3).

Quality management, evaluation, and surveillance of
asthma may be enhanced by access to and utilization of
an electronic medical record (EMR) in primary care. It is
expected that the integration of individual primary care
EMRs into one large electronic health care record will
improve the quality of patient care, enhance the productiv-
ity of health care professionals, and aid clinical and health
service research (4). In 2003, the National Alliance for
Primary Care Informatics reported EMRs as a necessity
for patient and provider satisfaction, enabling the comput-
erization of reminders and prevention guidelines to benefit
the quality of care (5).

Many health care settings including primary care
are utilizing (EMRs) as the standard method of
documentation, communication, and surveillance.

∗Corresponding author: J. P. Minard, R.N., M.Sc., Asthma Research Unit,
Angada 3, Kingston General Hospital, 76 Stuart Street, Kingston, Ontario,
Canada K7L 2V7, E-mail: minardj@KGH.KARI.NET

Electronic documentation may eliminate problems
related to the use of paper-based records and facilitate
the transfer of information between settings across the
continuum of care. Other potential benefits include the
ability to view, document, prescribe, order, message,
analyze and report, bill, and provide patient access
(6). High percentages (more than 90%) of general
practitioners from Europe, Australia, and New Zealand
currently have and use EMRs in their offices for clinical
purposes (7). Despite the potential benefits and quality
improvement opportunities associated with EMR use,
uptake by Canadian primary care physicians has been
slow (8).

In 2002 the Ontario Ministry of Health and Long-Term
Care (MOHLTC) launched the Asthma Plan of Action
(APA) (9). The aim of the APA is to disseminate, imple-
ment, and evaluate asthma guidelines within the province
to reduce asthma morbidity, mortality, and associated
costs. One of the APA’s 13 initiatives was the Primary
Care Asthma Pilot Project (PCAPP), which evaluated
and reported on the implementation of an evidence-based
asthma care program in eight primary care settings (10).
Implementation of this program led to risk reductions
in exacerbations, symptoms, urgent health service use,
and asthma-related productivity loss at 6- and 12-month
stages. The pilot evolved into the Primary Care Asthma
Program (PCAP), which continues to deliver and evaluate
the provision of asthma care in primary care settings in
Ontario. As a first step towards developing and piloting
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the incorporation of the PCAP asthma care map and action
plan (10) into primary care EMRs for use by PCAP
providers, we conducted a comprehensive review of the
literature to ascertain the availability, status, and utility of
asthma EMRs in primary care.

METHODS

Literature Search

A preliminary literature search was performed to deter-
mine the status and extent of literature describing asthma
EMRs in primary care settings. Three common themes
emerged from the search (tools, status, and utility) with
very limited results specific to asthma (Figure 1).

Relevant articles were scanned and briefly summa-
rized. Common topics and themes recorded during the
preliminary summary were used to generate variables
in the Data Display Tool (Figure 2) and the Synthesis
Tool described in detail and available upon request. The
tools were constructed to collect data related to the study
objectives and to serve as templates throughout analysis.
Data recorded in the Data Display Tool included criteria
for implementation, system inputs/outputs, sample char-
acteristics, and features of an asthma system. The data
variables for the Synthesis Tool addressed design, medi-
cal record format, setting, theme, variable location, and
findings.

As the preliminary search identified few articles
describing the tools, status, and utility of asthma pri-
mary care EMRs, the scope of the review was broadened
to encompass four other chronic diseases that account
for a substantial portion of the burden of illness for
chronic disease worldwide: cardiac, cancer, diabetes and
chronic obstructive pulmonary disease (11). Additional
searches were conducted using the electronic databases
Ovid MEDLINE, EMBASE, and CINAHL. Table 1 sum-
marizes the search strategy conducted and details the data
sources, keywords, and limitations used to ensure rele-
vant information was captured. The following keywords
were used: asthma, primary health care, medical records
systems, computerized, medical record, electronic, online,
compute, e-record, Internet, Web, physicians, family, fam-
ily practice, primary care, chronic disease, computer-
ized patient record, diabetes mellitus, pulmonary disease,

chronic obstructive, neoplasms, cardiovascular diseases,
and case management.

Inclusion and Exclusion Criteria

Titles and abstracts were scanned to identify articles that
met the following inclusion criteria: English language
articles published between 1996 and 2008 pertaining to
the current status, support tools (nonintegrated and inte-
grated within EMRs) and utility of EMRs used in primary
care settings. Articles were excluded if the content was
related to concepts or systems in development, portals,
and non–primary care settings such as acute care and
pharmacy EMRs.

Two reviewers critically appraised and summarized
retrieved articles using both the Data Display and
Synthesis Tools. Agreement between the reviewers was
used to finalize the inclusion and categorization of arti-
cles deemed relevant. In cases of disagreement concerning
inclusion/categorization, the reviewers thoroughly dis-
cussed the topic to reach consensus.

RESULTS

The literature search identified 309 potentially relevant
articles. Upon further review there were 287 articles, as an
additional 22 did not meet inclusion criteria, of which 61
were included. Ten additional articles retrieved from the
preliminary literature search were included in the review,
as were four articles that were identified by hand searches
of reference lists. One study was obtained through private
communication and was unpublished at the time of this
review (Figure 3). A total of 76 articles were included in
this review.

Twenty-two percent of the identified articles that met
inclusion criteria were asthma-specific and 78% of the
articles pertained to other chronic diseases and/or the sta-
tus of an EMR in primary care. A primary care EMR
containing a validated asthma minimum data set was not
found. Three EMR categories were formulated based on
the disease of interest and setting of the respective articles
(Primary Care [PC] EMRs, Chronic Disease PC EMRs,
and Asthma PC EMRs). Articles were grouped to repre-
sent both an EMR category and a theme as indicated in
Table 2. The studies varied in both content and design.
The most common study designs were cross-sectional

Tools
articles that pertain to the use of electronic programs aimed at the capture of patient-specific health 

data in primary care (e.g. decision support tools) 

Status articles that focus on the current state of EMRs and/or related tools in primary care 

Utility articles that describe the potential use of data captured within EMRs in primary care 

FIGURE 1.— Definitions of common themes which arose during the review. EMRs=Electronic Medical Records.
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Implementation Article Sample Characteristics Article

Barriers Setting

Facilitators -Country

-Health Care Model

Inputs Population

-Number of Participants/Records

Guideline Based -Age Group

Diagnostic Codes Illness

Template

Prompts Features of Asthma System

Alerts

Online Order Entry Asthma Diagnosis

Online Prescription Integration -Confirmed by Objective Measure Use

Linkages Parameters for Asthma Control

-Community Resources Smoking History

-Education Work-Related Asthma Information

Process for Referral
Referral Information (past health 
professionals)

Spirometry

Outputs -Recorded

-Parameters

Extractable Data Spirometry Information

-Longitudinal -Raw Data

-Result Trending -Scanned
Program Reports/ Patient 
Outcomes -Downloaded

Individual Report Queries Medication

Generate Action Plan -Controllers

-Autofill Action Plan -Relievers

-Customize Action Plan -Types of Controllers

-Print Action Plan -Types of Relievers

FIGURE 2.— Data display tool used to record variables for the integrative review.

(21) and descriptive (12), as presented in Table 3. Table 4
details the countries using EMRs in primary care within
the reviewed literature.

All 76 articles were briefly described in the Synthesis
Tool (available upon request). The number of study
participants/patient records ranged from 9 to 2,252,274;
the number of primary care sites ranged from one to a
nationwide registry, which in 2005 accounted for approx-
imately 370 practices in the United Kingdom (12–14).
A condensed version of the data display variables can
be viewed in Table 5. A more complete description of
this table is presented in Appendix A, available online at
http://informahealthcare.com/jas.

Primary Care EMRs

The two themes most often described in the PC EMR lit-
erature were status (20/33) and utility (13/33) (Table 2).
The five most common data display variables describing
the presence or need for system functionalities included
online prescription integration (14/33), standardized lan-
guage (diagnostic codes [e.g., the International Statistical
Classification of Diseases and Related Health Problems
10th Revision or ICD-10]; 11/33), prompts (11/33),
online order entry (10/33), and guideline-based EMRs
(9/33). Barriers (12/33) and facilitators (7/33) to the

implementation of EMRs in primary care settings were
addressed in more than 50% of the PC EMR literature
(Table 5).

The settings of the PC EMR articles are delineated by
site (2/20), region/state (6/20), country (7/20), and/or at
a multinational level (5/20) (Synthesis Tool). Primary care
was the most common health model described (13/20),
whereas the remaining articles depicted a mixture of
primary, ambulatory, and hospital settings (Appendix A).

Utility was the second most common theme reported
in the PC EMR literature (13/33), including a descrip-
tion of multiple purposes for the data. These descriptions
were further categorized into three subthemes of utility:
data quality (4/13), outcomes (5/13), and data extraction
(4/13).

Chronic Disease Primary Care EMRs

Although all three themes were encountered within
the Chronic Disease PC EMR literature, the predomi-
nant theme was utility (22/26), with emphasis on out-
comes (9/22), data extraction (8/22), and data quality
(5/22). The most commonly described data display vari-
ables included guideline-based EMRs (14/26), standard-
ized language (diagnostic codes [e.g., ICD-10]; 13/26),
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TABLE 1.— Search strategy.

Search date Database Keywords Limits
No. of
articles

No. of
articles
reviewed

July 7, 2008 Ovid MEDLINE Exp asthma and exp primary
health care and exp medical
records systems,
Computerized

1996 to June Week 4 2008 7 6

July 7, 2008 EMBASE Exp Asthma and exp primary
health care and exp medical
record and electronic$/or
online$/ comput$/or
erecord$/or internet$/or
web$

1996 to 2008 week 26, English
language

4 2

July 9, 2008 Ovid MEDLINE Physicians, family/or family
practice/or primary care/or
primary health care and
∗medical records systems,
Computerized

1950 to June Week 4 2008,
English language

93 24

July 9, 2008 Ovid MEDLINE Physicians, family/or family
practice/or primary care/or
primary health care and
∗medical records systems,
Computerized and chronic
disease

1950 to June Week 4 2008,
English language

10 2

Sept 18, 2008 CINAHL Asthma and computerized
patient record

1981–present 15 2

Oct 16, 2008 Ovid MEDLINE Exp asthma and medical
records systems,
computerized

1996 to October Week 2 2008,
English language and
yr= “2000–2008”

19 2

Oct 16, 2008 CINAHL Exp asthma and medical
records systems,
computerized

1996 to October Week 2 2008,
English language and
yr= “2000–2008”

42 11

Oct 16, 2008 Ovid MEDLINE Medical records systems,
computerized and exp
primary health care

1996 to October Week 2 2008,
English language and
“review articles” and
yr= “2000–2008”

14 1

Oct 16, 2008 Ovid MEDLINE Medical records systems,
computerized and exp
primary health care and exp
diabetes mellitus/or exp
pulmonary disease, chronic
obstructive/or chronic
disease/or exp
neoplasms/or exp
cardiovascular diseases/or
case management

1950 to October Week 2 2008,
English language and
yr= “1998–2008”

58 10

Oct 16, 2008 CINAHL Focus on computerized patient
records and primary health
care

Published 2000-present,
English language

25 1

Total 287 61

prompts (10/26), online prescription integration (5/26),
and templates (4/26).

Most articles that detailed the utility of Chronic
Disease PC EMRs originated from the United Kingdom
(UK) and the United States (US) (Table 4), describing
primary care settings (21/22). There was minimal dis-
cussion by the authors on the status of Chronic Disease
PC EMRs in the US (2/3) and the UK (1/3). Of these
articles, the UK article included a description of the
status of primary care within a region; in comparison to
the two US articles, which more narrowly focused on
primary/ambulatory sites.

A decision support tool for PC EMRs was described by
Johnson et al. (15) and was in use in the UK for hyperten-
sion. This EMR integrated system was guideline-based,
and contained an optional template to describe potential
action plans (including decision-making and education)
for clinicians during patient visits.

Asthma Primary Care EMRs

Although a PC EMR containing a validated asthma min-
imum data set was not found, of the 76 included articles
in this review, 17 were specific to asthma and PC EMRs,
of which 14 described utility and 3 focused on tools.

J 
A

st
hm

a 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
U

ni
ve

rs
ity

 O
f 

U
pp

sa
la

 o
n 

12
/1

2/
10

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



ASTHMA ELECTRONIC MEDICAL RECORDS IN PRIMARY CARE 899

Number of articles identified 

n = 287 

Title and abstract review

Potentially relevant articles 

n = 61 

Articles abstracted 

n = 75 

Articles 

obtained 

from hand 

search 

n = 10 

Articles 

found 

through 

reference 

checking 

n = 4 Articles obtained 

through private 

communication 

n = 1 Total numbers of 

articles meeting 

inclusion criteria 

n = 76 

FIGURE 3.— Search results process of the integrative review.

TABLE 2.— Summary of articles categorized by type of EMR and
theme.

Themes

Categories Tools Status Utility Total

Primary Care EMRs 0 20 13 33
Chronic Disease PC EMRs 1 3 22 26
Asthma PC EMRs 3 0 14 17
Total 4 23 49 76

Note. EMRs= electronic medical records; PC = primary care.

TABLE 3.— Study design types of included articles.

Study design Number of articles

Cross-sectional 21
Descriptive 12
Retrospective 7
Randomized controlled trial 6
Case study 5
Comparison 4
Before-after 4
Systematic review 3
Cohort study 3
Prospective 3
Validation 2
Pilot 2
Evaluation 2
Trial 2
Total 76

The data variables described throughout the literature
included guideline-based EMRs (11/17), prompts (8/17),
extractable data including the need for data over time and
the ability to trend results (7/17), diagnostic codes (6/17),
alerts (4/17), and educational linkages (3/17).

An asthma decision support tool “AsthmaCritic,”
developed in The Netherlands designed to analyze asthma
and chronic obstructive pulmonary disease (COPD)

patient records in daily practice settings was described as
a guideline-based program (16). The system, which relies
on the data it receives and does not ask for additional
data entry, generates comments on physician diagnoses
and treatments, and adds them to the patient record.
Information is analyzed when the patient visit is over
and then provides overall comments ranking the urgency
and suggesting possible treatments. If the physician asks
for additional information, AsthmaCritic responds with a
suggestion based on the best available evidence. Users
can interrupt the system when required and/or review
the information at a future time. At the time of the
authors’ publication, the system was being clinically
evaluated.

A chronic asthma management system was described
within a guideline implementation approach for ambula-
tory and pediatric patients in New Haven, Connecticut,
USA (17). The decision support system prompts clin-
icians to obtain patients’ symptom data and provides
customized asthma advice based on guidelines, includ-
ing the severity of asthma, level of control, appropriate
medication(s), and referral as needed. Upon review of the
article, it was undetermined whether results of using this
chronic asthma management system had been published.

An integrated information system for the purpose of
patient-centered monitoring, case management, and deci-
sion support at the point of care was developed in
Massachusetts, USA, for children aged 5–16 with mild
to persistent asthma and their parents (18). Data obtained
from automated-telephone communication with patients
was sent overnight to a Web-based alert and nurse case
management system and then to EMR providers for clini-
cal support at the point of care. The system also provided
education to patients and care providers. At the time of the
authors’ publication, the system was being evaluated in a
clinical trial of 300 children with persistent asthma.

The utility of asthma data held within PC EMRs and
associated tools was described within 14 articles. The
care settings of these EMRs were mostly primary care
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TABLE 4.—A list of countries using EMRs in primary care settings.

Categories

Primary Care EMRs Chronic Disease Primary Care EMRs
Asthma Primary Care
EMRs

Country Status Utility Tools Status Utility Tools Utility

Australia 6
Austria 1
Canada 1 1
China 1
Denmark 2 1
Finland 1
Germany 2
Israel 1
Netherlands 2 1 1 1 3
New Zealand 2 1 1
Norway 2 1
Sweden 2 1
United Kingdom 3 5(∗2) 1 1 8 3
United States 12 5 2 7(∗1) 2 10

∗Article was a systematic review. EMRs= electronic medical records.

(9/14), the remainder being a combination of primary,
ambulatory, and hospital settings. The majority of systems
using asthma PC EMRs/tools examined either the patient
and/or provider outcomes associated with system use
(10/14). The quality of asthma data held within PC EMRs
was examined for the predictability of mortality (19), the
ability to detect the degree of over- and underreporting
of diagnoses (20), and the reliability of records to iden-
tify asthma patients (21). The Netherlands reported on the
feasibility of a decision support system for asthma and
COPD care. They sampled the number of records trig-
gered by the support tool and found that asthma diagnosis
and medication were the two most common requests from
providers (22).

In Denmark, 98% of citizens are registered with a spe-
cific general care practice. Citizens are provided with
a civil registry number and must use the practice they
are assigned to. All health care information using this
number is sent to an electronic National Patient Registry
(23). This information was used to describe Denmark’s
experience in being able to extract data to determine the
sensitivity and specificity of identifying asthma patients
aged 6 to 14 years. Eighty-one percent of the children
in this study were treated in primary care. Three models
were created using redeemed antiasthma drug prescription
combinations in order to identify asthma. Investigators
used discharged asthma diagnosis using ICD-10 or gen-
eral practitioner–confirmed asthma diagnosis as the gold
standard. The best model produced to identify asthma
patients was a prescription for any type of drug except liq-
uid β2-agonists, inhaled β2-agonists only once, or inhaled
steroid only once. The model had a specificity of .86 and
a sensitivity of .63.

DISCUSSION

This integrative review of the English literature revealed a
paucity of published reports on the status, support tools,

and utility of asthma-specific EMRs. A validated min-
imum asthma data set was not found. Approximately
20% of the articles retrieved were specific to Asthma
PC EMRs, reporting most often on utility, followed by
status. The variables most often described were evidence-
based guidelines, diagnostic codes (standardized lan-
guage), prompts, and online prescription integration. The
variables least reported on were community resources,
program reports, and the ability to conduct individual
report queries and generate action plans. Gaps in the
Asthma PC EMR literature included facilitators and bar-
riers, order entry, online prescription integration, linkages
to community resources and education, report capabilities
both at a program level and individual patient level, and
the ability to generate an action plan.

There were a number of limitations encountered with
this literature review. The search was conducted in
English only, possibly limiting the available information.
The scope of the review was extremely broad. Each of the
concepts’ “status, support tools, and or utility” are broad
topics that could warrant separate reviews. There was no
limit to the number of countries included in the search. It
may have been more beneficial to limit the search to coun-
tries who are known to be leaders in health informatics
for example Australia, United Kingdom, Denmark, and
Sweden (24).

Other sources of literature were not searched (e.g.,
white papers, grey papers, health informatics literature,
etc.). In contrast, a research team from Alberta, Canada
(24), set out to identify lessons learned from health sys-
tems implementation experiences in seven countries to
better understand the state of knowledge about health
information systems adoption in primary care. The search
of the literature included Web sites from grey sources,
medical colleges, and professional associations, as well
as government/commission Web sites, likely provid-
ing a broader review of the available research and/or
experiences.
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There were different terms in the literature having the
same or similar definitions, making it difficult to under-
stand what was being communicated. Some examples
were primary care, general practitioner, community care,
ambulatory care, and the differences between an EMR and
electronic health record (EHR).

The content in the articles often had overlapping
themes. Even with two reviewers, it was difficult to come
to a consensus on the theme of the article. A search of
this scope may have benefited from a larger review team
with a variety of critiquing skills, meeting on a regular
basis. There was an attempt to offset this need by consult-
ing members of the asthma research team on an as-needed
basis.

This literature review did not inform the authors on
standardized data definitions for the asthma elements
(e.g., asthma diagnosis, parameters for asthma control,
smoking history, work-related asthma, spirometry, and
asthma medications, etc.). Furthermore, there was no lit-
erature on how these data could be extracted and/or
should be captured in order that the information is read-
ily extractable for analysis by clinicians, administrators,
researchers, and policy makers. The need for standard-
ized data definitions, capture, and extraction is critical
and will help inform program evaluation, development of
performance measures, and surveillance.

A more recent literature search on the status of EMRs
in primary care (24) described challenges, including
general practitioners’ concerns around costs, time and
training, patient safety and quality of care, need for stan-
dardization of clinical terms, and efficiency. This review
identified the lack of studies aimed at evaluating the util-
ity of EMRs in primary care. There were no studies found
that reviewed the drawbacks or benefits of health informa-
tion systems, how these systems decrease gaps in supply
and demand of human resource, and how the system could
facilitate quality assurance processes.

Healthcare Information and Management Systems
Society (25), a global enterprise task force, was asked to
investigate initiatives to implement an EHR in a number
of countries around the world, including feedback from
countries in Europe, Scandinavia, Asia Pacific, Middle
East, and North America. They studied security, quality,
financing sources, and barriers to adoption. The four com-
mon threads were funding, governance, standardization
and interoperability, and communication. All countries
experienced a lack of health care information technol-
ogy (IT) standards, creating barriers for IT adoption. Cost
and fear of technology were the major barriers reported.
These two reviews further demonstrate the complex task
of describing the status of an EMR in primary care.

Although a minimum asthma data set for primary care
could not be identified in this review, there is an abun-
dance of literature on EMRs in primary care. Asthma
and PC EMRs reported most often on decision support
tools and utility. Asthma and PC EMRs helped to inform
the authors of the potential benefits of decision support
tools that support the uptake of asthma guidelines and
knowledge translation. As well, the asthma literature rein-
forced the importance and benefits of prompts, alerts,

diagnostic codes, data trended over time, and data that are
extractable. Integration of a more robust asthma EMR in
primary care including a minimum data set, standardized
terminology, and validated indicators may enhance care
and enable outcomes monitoring.
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