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Abstract

Background: Degenerative cervical myelopathy (DCM) is a common, chronic neurological condition that severely affects
individuals by causing a range of disabling symptoms, frequently at a time around the peak of their careers. Subsequently,
individuals with DCM often become dependent on informal care arrangements. The significant economic contribution of informal
care and its burden on care providers are becoming increasingly recognized.

Objective: This study aimed to measure the quality of life of DCM informal caregivers and provide preliminary insight into
possible contributing factors.

Methods: Carers of individuals with DCM completed a Web-based survey hosted by Myelopathy.org, an international DCM
charity. Carer quality of life was assessed in the form of caregiver happiness and 7 dimensions of carer burden using the
Care-Related Quality of Life (CarerQol) instrument. The relationships between patient disease severity, patient pain, and carer
quality of life were investigated. Differences in carer quality of life were assessed across patient and carer demographic groups,
including between UK and US carers.

Results: DCM caregivers experienced substantial burden as a result of their caregiving (mean CarerQol-7D=64.1; 95% CI
58.8-69.5) and low happiness (mean CarerQol-VAS [Visual Analog Scale]=6.3; 95% CI 5.7-6.9). Burden was high and happiness
was low in DCM carers when compared with a large, mixed-disease study of adult informal carers where CarerQol-7D was 79.1
and CarerQol-VAS was 7.1. No significant relationship was found between DCM carer quality of life and patient disease severity
and pain scores. DCM carer quality of life appeared uniform across all patient and carer demographic groups.

Conclusions: Caring for individuals with DCM is associated with reduced quality of life in the form of significant burden and
reduced happiness. Reductions appear greater in DCM than in other diseases investigated. However, no simple relationship was
identified between individual patient or carer factors and carer quality of life.

(Interact J Med Res 2019;8(4):e12381)   doi:10.2196/12381
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Introduction

Background
Degenerative cervical myelopathy (DCM) is a neurological
condition of symptomatic cervical spinal cord compression,
secondary to a range of degenerative changes in the cervical
spine [1]. The causative pathology includes osteophyte
formation, disc herniation and ligament hypertrophy,
calcification, and ossification [2].

DCM is the most common spinal cord disorder [2], with
evidence from imaging studies estimating prevalence as high
as 5% in the over 40s [3]. At present, treatment is limited to
surgical decompression, which is able to halt disease
progression, but existing damage is often permanent [4,5].
Consequently, most patients retain lifelong disabilities, including
reduced quality of life. In fact, a recent study demonstrated that
DCM patients have one of the most impaired quality of life
scores of all chronic diseases—lower than diabetes, cancer,
chronic obstructive pulmonary disease (COPD), and depression
according to 36-Item Short Form Heath Survey (SF-36) scores
[6].

Informal care refers to care provided by family and friends [7].
Historically, informal care received little attention. However,
it is clear that providing informal care brings substantial burdens
to informal care providers. One study found a 63% higher
mortality risk among carers experiencing strain compared with
noncaregiving controls [8], whereas another study reported a
significant association between carer depression and the
likelihood and amount of time missed at work [9]. Informal
carers of patients suffering from a range of chronic conditions,
including spinal cord injuries [10], dementia [11], eating
disorders [12], and Pompe disease [13], among others, have
now been studied. Regardless of the disease, these studies
consistently describe increased levels of burden, stress,
depression, physical health problems, and a range of
psychosocial problems in carers. Moreover, in a national survey
of 2000 carers in the United Kingdom, 77% reported health
deterioration because of the strain of providing care [14].
Unfortunately, despite these substantial burdens for carers,

informal care has a minor influence on health care decisions
[7].

Despite this, recent work continues to demonstrate that informal
care frequently forms a significant proportion of total care,
particularly in chronic conditions [7] such as DCM. For
example, in the United Kingdom there are an estimated 6 million
informal carers [15], and in the United States, estimates suggest
that there may be as many as 66 million informal carers [16].
The total economic contribution of UK carers is estimated at
£132 billion per year [17], whereas in the United States the total
opportunity costs of informal elder-care amounts to US $522
billion annually [18].

Methods have been developed to measure informal care and
facilitate its incorporation into economic evaluations of health
care [19]. Available methods are diverse, with a range of
different instruments, measurements, and valuation techniques
available. Both costs and effects of informal care can be
measured with a range of monetary and nonmonetary methods.
Nonmonetary methods focus on areas such as health-related
quality of life, care-related quality of life, and well-being.
Monetary methods include revealed preference-based methods
and stated preference methods.

The Care-Related Quality of Life (CarerQol) instrument was
designed to measure and value the impact of providing informal
care [20]. The instrument consists of 2 parts. The first part,
CarerQol-7D, is a subjective burden measure assessing 2
positive and 5 negative dimensions of the impact of providing
care (Figure 1). The 2 positive dimensions measure (1)
fulfillment from caregiving and (2) support with caregiving.
The 5 negative dimensions assess (1) relationship problems, (2)
own mental health problems, (3) problems combining care tasks
with daily activities, (4) financial problems, and (5) own
physical health problems.

The second part, CarerQol-Visual Analog Scale (VAS), consists
of a subjective measure of carer well-being in the form of a
general happiness rating on a VAS of 1 to 10. A particular
benefit of the CarerQol is that it is generic, allowing for
comparison between conditions.
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Figure 1. The Care-Related Quality of Life (CarerQoL-7D) instrument assesses carer quality of life in terms of burden and happiness (Visual Analog
Scale [VAS]). For the 7D, carers choose from 3 responses to 7 different questions, their overall score aggregating to a total out of 100, with 100
representing the least carer burden. For the VAS, carers rate their happiness on a visual analog scale from 0 to 10, with 10 representing the greatest
happiness.

Objectives
Given that DCM causes substantial reductions in the quality of
life of patients [6], we hypothesized that there would also be
reductions in the quality of life of DCM carers.

The objective was to measure the quality of life of DCM
informal carers and provide preliminary insight into possible
contributing factors.

Methods

The DCM carer quality of life survey was designed and is
reported following the Checklist for Reporting Results of
Internet E-Surveys [21].

Survey Design
A cross-sectional observational study was conducted utilizing
a Web-based survey targeted at carers of patients with DCM.

The questionnaire included questions to assess the situation of
DCM patients and carers. Patient situation questions captured
demographics including age, gender, and education; Nurick
score (a disease severity classification that utilizes the degree
of walking impairment to score the severity of a patient’s

cervical myelopathy) [22]; best, worst, and current neck and
arm/hand pain scores; and patient dependence on a carer. Carer
situation questions captured carer demographics including age,
gender, education, employment, country of residence, and length
of time as a carer.

Carer quality of life was assessed using the CarerQol instrument
[20]. The instrument (Figure 1) comprises 2 parts: a
CarerQol-7D and a CarerQol-VAS.

The CarerQol-7D is designed to provide a comprehensive
description of the caregiving situation [23]. Each dimension is
assessed using a 3-item scale. For example, the respondent rates
the statement “I have fulfillment with carrying out my care
tasks” by choosing from 3 responses: (1) no, (2) some, or (3) a
lot of. The responses for each dimension are weighted with a
tariff score. From these, an aggregate score between 0 and 100
can be calculated, with 0 corresponding to the most carer burden
(worst informal care situation) and 100 to the least carer burden
(best informal care situation). Tariffs for calculating these utility
scores were derived using discrete choice experiments among
the general population and are population-specific. At the time
of study, tariffs were available for the Netherlands [24],
Australia, Germany, Sweden, the United Kingdom, and the
United States [25].

Interact J Med Res 2019 | vol. 8 | iss. 4 |e12381 | p.4http://www.i-jmr.org/2019/4/e12381/
(page number not for citation purposes)

Mowforth et alINTERACTIVE JOURNAL OF MEDICAL RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


The CarerQol-VAS consists of a horizontal visual analog scale
whereby the carer rates their happiness on a scale of 0 to 10,
with 0 representing a situation in which the carer is completely
unhappy and 10 representing a situation in which the carer is
completely happy [20]. The CarerQol-VAS allows informal
care to be considered from an economic perspective. Carer
happiness assessed using the CarerQol-VAS is a broad measure,
which allows capturing of the influences of the multitude of
factors that contribute to carer happiness.

Numerous construct validation studies support the validity of
the CarerQol instrument [26-29].

The survey was initially piloted on a small group of carers and
found to be satisfactory without need for modification.

Ethics Approval and Informed Consent
The study was ethically approved by the University of
Cambridge. All research was performed in accordance with
relevant guidelines and regulations.

All carers completed the questionnaire voluntarily and were
informed before doing so that their responses would be used
anonymously for research purposes. Study objectives were
outlined on the initial page, including details of the host
organization. This acted as the electronic consent, with
continuation into the survey taken as agreement. Respondents
were also presented with a description of DCM, including
relevant symptoms, and were required to confirm they cared
for someone who suffered from this condition

No respondent-identifiable information was stored.

Participants
All DCM carers from countries for which CarerQol tariffs were
available at the time of study were included. Carers from
countries without available CarerQol tariffs were excluded.

Recruitment
The recruitment strategy has been described previously [30].
An open survey design was employed. Carers of patients with
DCM were recruited to an Web-based questionnaire,
administered by SurveyMonkey. Social media posts (Facebook
and Twitter), supported by Myelopathy.org, were utilized to
recruit participants. No contact was made with participants
outside the survey.

Administration
The questionnaire was hosted on a designated landing page on
Myelopathy.org, a UK registered charity, with a large online,
international patient community. The website provides a range
of educational materials, support groups, and details of current
research studies. The survey was not administered via email.
Completion of the survey was voluntary, and no incentives were
offered. Responses were collected for 12 months from
November 1, 2015. A total of 25 survey items were distributed
over 7 survey pages. Only responses that were complete for all
carer quality of life domains were included in the final data

analysis. A missing data analysis showed complete and
incomplete responses were otherwise comparable, providing
reassurance that excluding incomplete responses did not
introduce additional bias. Respondents were able to click back
though and review their answers to previous questions before
submission of the survey.

Response Rates
Google Analytics, a Web-based analytics service that enables
tracking of visits to a website, was utilized in this study to
measure the number of visitors to Myelopathy.org. Survey view
rate for total visits to the Myelopathy.org home page was 2.37%
(421/17,737), participation rate was 32.3% (136/421), and
completion rate was 37.0% (136/368).

Preventing Multiple Entries From the Same Individual
Internet protocol addresses were recorded and used to prevent
users submitting multiple responses.

Statistical Methods
Data were checked for the presence of outliers and normality
of distribution. First, as CarerQol, Nurick, and pain scores were
not monotonically related, Kendall tau-b was utilized to assess
for a relationship, using 2-tailed tests. Second, differences in
CarerQol-7D and VAS scores between demographic groups
were assessed using 1-way analysis of variances (ANOVAs).
In 1 case the assumption of homogeneity of variance was
violated; a Welch ANOVA was performed to assess for
difference in CarerQol-VAS as a function of duration of time
as a carer. Third, an independent-samples t test was run to
determine if there was a difference in CarerQol-7D score
between UK and US carers. Fourth, as CarerQol-VAS violated
the assumption of normality, a Mann-Whitney U test was run
to determine if there were differences in CarerQol-VAS between
UK and US carers. Distributions of UK and US CarerQol-VAS
scores were similar, as assessed by visual inspection. Analyses
were conducted using SPSS Version 22 (IBM Corp).
Significance was set at P<.05. We report mean (SD) unless
otherwise specified.

Results

Participants
A total of 136 responses were received (Figure 2). A total of 49
responses were inadvertently completed by DCM patients and
were thus excluded. Of the remaining 87 responses, 31 were
excluded: 3 were completed by Canadian carers for whom
CarerQol tariffs were not available at the time of study, and 28
responses had partial (6) or completely (22) missing CarerQol
data. In a missing data analysis, scores for each CarerQol
component between the 56 complete and 6 partially incomplete
responses were comparable, providing reassurance that
excluding the partially incomplete responses was unlikely to
introduce bias. Patient and carer characteristics were >95%
complete for each variable, permitting meaningful analysis.
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Figure 2. Flowchart of response selection. A total of 136 questionnaire responses were received, 56 of which were included in the final analysis. DCM:
degenerative cervical myelopathy.

Patient and Carer Situation
As summarized in Table 1 (n [%]), the majority of carers were
female (32/53, 60%), white (51/52, 98%), and from the United
Kingdom (45/56, 80%). Duration of time as a carer was varied,
ranging from less than 1 year to 25 years. Most (49/54, 91%)

carers were over the age of 40 years, and most (31/53, 59%)
combined their caring responsibilities with either full-time
(21/53, 40%) or part-time (10/53, 19%) work. The majority
(19/34, 56%) felt their employment had been affected by the
demands of their caregiving.
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Table 1. Patient and carer situation.

Carer, n (%)Patient, n (%)Variable

n=53n=56Gender

21 (40)22 (39)Male

n=56n=56Country of residence

45 (80)45 (80)United Kingdom

11 (20)11 (20)United States

n=54n=56Age (years)

2 (4)0 (0)≤17

0 (0)0 (0)18-20

0 (0)1 (2)21-29

3 (5)4 (7)30-39

13 (24)14 (25)40-49

20 (37)18 (32)50-59

16 (30)19 (34)≥60

n=53n=56Education

6 (11)14 (25)Less than high school

14 (26)10 (18)High school degree or equivalent

14 (26)15 (27)Some college but no degree

5 (10)5 (9)Associate degree

4 (8)10 (18)Bachelor’s degree

10 (19)2 (3)Graduate degree

n=52—aEthnicity

51 (98)—White

1 (2)—African American

n=53—Employment status

21 (40)—Employed, working full time

10 (19)—Employed, working part time

0 (0)—Not employed, looking for work

6 (11)—Not employed, not looking for work

14 (26)—Retired

2 (4)—Disabled/unable to work

19 (56)—Employment affected by caring

n=56—Length of time as carer (years)

13 (23)—0-1

15 (27)—1-3

24 (43)—3-10

4 (7)—10-25

0 (0)—>25

aData were not collected.
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Carer Burden and Happiness
Mean carer burden measured by the CarerQol-7D was 64.1 (SD
20.4). Mean carer happiness assessed by the CarerQol-VAS
was 6.3 (SD 2.2; Table 2).

The distribution of responses to individual CarerQol-7D
dimensions, as a percentage of the overall responses to each
dimension, is shown in Figure 3. Most DCM carers (47/56,
84%) experienced at least some (some or a lot of) fulfillment

caring. Despite this, most carers experienced at least some
mental health problems (43/56, 77%) and at least some physical
health problems (41/56, 73%). In addition, around half reported
at least some relationship problems with the care receiver (32/56,
57%) and at least some financial problems (28/56, 50%) because
of their care responsibilities. Less than half (27/56, 48%)
received at least some support with their care tasks, when
needed. Most carers (44/56, 79%) experienced problems
combining their care tasks with their everyday activities.

Table 2. Carer burden and happiness scores (n=56).

Range95% CIMean (SD)Instrument

14.6-10058.8-69.564.1 (20.4)Care-Related Quality of Life-7D

1-105.7-6.96.3 (2.2)Care-Related Quality of Life-Visual Analog Scale

Figure 3. Distribution of responses to Carer-Related Quality of Life (CarerQol)-7D dimensions for degenerative cervical myelopathy carers.

Influence of Carer and Patient Situation
No significant relationship was found between carer burden or
happiness and patient disease severity (Nurick score) and pain
scores (Multimedia Appendix 1). Moreover, no significant
difference in carer burden or happiness was found between
different groups for demographic characteristics studied: patient
age, gender, education, dependency, carer age, gender,
education, employment, and duration of time as a carer
(Multimedia Appendix 2).

United States Versus United Kingdom
Mean DCM severity was similar for UK and US patients with
Nurick scores of 2.93 (SD 1.03) and 2.91 (SD 0.94),
respectively. Mean carer burden score was 58.2 in the United
States compared with 65.6 in the United Kingdom (Table 3).
Mean carer happiness score was 5.9 in the United States and
6.4 in the United Kingdom. These differences were not
statistically significant.

Table 3. Mean carer burden and happiness lower in US carers.

Range95% CIMean (SD)Country and instrument

United Kingdom (n=45)

22-10060.5-70.665.6 (19.2)Care-Related Quality of Life-7D

1-105.8-7.06.4 (2.3)Care-Related Quality of Life-VAS

United States (n=11)

14.6-95.551.7-64.758.2 (24.9)Care-Related Quality of Life-7D

3-95.4-6.45.9 (1.9)Care-Related Quality of Life-VAS
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Discussion

Key Findings
These data demonstrate that carer quality of life is markedly
reduced in DCM. Most carers reported mental and physical
health difficulties, adverse impacts on employment, and strained
relationships with the patient. No significant relationships
between carer quality of life and patient disease and pain scores
were identified. Moreover, no significant difference in carer
quality of life was identified between different patient and carer
demographic groups.

Interpretation
These findings are significant because informal care plays a
fundamentally important role in health care. In the United
Kingdom, the value of informal care is estimated to be £132
billion per year [17], whereas according to the Institute for Fiscal
Studies, in 2015/16 the UK government spent £140.6 billion
on health and £29.9 billion on social care.

Increased strain on carers leads to increased carer illness,
creating further demands on health care and negative economic
consequences. As an age-related degenerative condition, the
incidence and prevalence of DCM is expected to rise. In the
context of an ageing population and accelerating health care
innovations, health care costs are ever increasing. Therefore,
supporting the providers of informal care, to prevent carer
burnout and preserve carer health, is essential in ensuring
sustainable and financially viable health care systems.

Carer Quality of Life Is Reduced in Degenerative
Cervical Myelopathy Compared With Other Chronic
Conditions
Considering DCM carer quality of life in context is currently
limited by several issues. Comparisons with the general
population are limited because the CarerQol instrument
questions are specifically targeted at the burden associated with
being a carer. In addition, because of the novelty of the CarerQol
instrument, few comparable studies currently exist.
Unfortunately, the total CarerQol-7D score is often not reported.
Nonetheless, several comparisons can be made as follows:

1. A large study of 1244 adult carers in the Netherlands
reported a mean CarerQol-7D score of 79.1 and a mean
CarerQol-VAS of 7.1 [26]. The mean CarerQol-7D of 64.1
and CarerQol-VAS of 6.3 detected in this study suggests
higher carer burden and lower happiness in DCM carers
compared with carers in general.

2. Similarly, CarerQol-VAS scores indicated that mean
happiness in carers of individuals with DCM was lower
than those observed in carers of individuals suffering from
other conditions. Reported scores were 7.5 in head and neck
cancers [31], 7.4 in autism [29], 7.5 in craniofacial
malformations [32], and 7.2 in Pompe disease [13].
Therefore, DCM may pose heavier burden on carers than
other reported diseases.

3. Using a similar 0 to 10 scale as in the CarerQol-VAS, the
average population happiness has been estimated at 7.1 for
the United Kingdom, 7.3 for the United States, 7.6 for the

Netherlands, and 7.5 for Ireland [33]. The reduction of
happiness in carers of individuals with DCM is large
compared with the average happiness of the study
population country (12.5%) and compared with carers of
people with Pompe disease (5.3%), craniofacial
malformations (2.7%), and autism (1.4%).

Although these comparisons are not without limitation, including
lack of formal statistical comparison, carer quality of life scores
appear consistently lower in DCM than reported in other
diseases and general population estimates, suggesting that
quality of life may be particularly affected in DCM carers.
Exactly why carers are more affected in DCM remains unclear.

In this study we did not identify any associated factors. This
may have been masked by our sample size, as studies involving
larger groups (eg, n=200), albeit using alternative quality of life
instruments, have found that carer demographics such as age,
gender, health status, and duration of caregiving influence carer
quality of life [34]. However, the absence of any trends between
our investigated factors and carer quality of life may suggest
that instead, significant factors were not considered. For
example, other studies have shown a link with increasing hours
of required care and the patient’s quality of life [13].

Recent research indicates that patient quality of life in DCM is
lower than many other severe chronic conditions, including
diabetes, cancers, and COPD [6]. In addition, DCM patients
have a high prevalence of affective disorders [35], which may
provide a possible explanation for the high carer burden and
warrants further investigation.

Generalizability
As CarerQol tariffs become available for several other countries
[25], more nationalities should be included in future work. The
comparison of diverse cultures and health care systems may
provide novel insight into factors influencing carer quality of
life. For example, it would be interesting to compare carer
quality of life across cultures that place differing care
expectations upon the family of those who are ill and between
countries with more and less developed health and social care
systems. This would help elucidate whether it is personal or
wider societal factors that are most influential on carer quality
of life.

Limitations and Future Directions
Internet recruitment to patient-specific health surveys can be
effective and reach an international audience efficiently and
inexpensively, with less missing data compared with postal
questionnaires [36,37].

Despite promising and comparable completion rates, the number
of carers recruited was lower than patients in a DCM patient
study using the same recruitment methods. Given the levels of
disability in DCM, having fewer carers than patients is unlikely.
It is more likely the internet recruitment methods were more
effective for patients than carers, perhaps with patients more
likely to identify with their condition (DCM) than carers with
their situation (caring for someone with DCM). Given the
limited experience of internet recruitment and behavior among
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carers, we can only speculate at this time. However, to support
further research in this field, this deserves further consideration.

Inclusion of only 56 of the 136 responses received in the final
analysis was disappointing. In total, 64% (56/87) of all responses
from carers were included. A large proportion of excluded
responses were inadvertently completed by patients, which is
understandable given that at present most Myelopathy.org
website visitors are patients. Nonetheless, finding no substantial
differences between complete and incomplete responses makes
selection bias unlikely. Moreover, the exclusion of carers from
countries for which CarerQol tariffs were not available will
resolve as more tariffs become available. Plans for development
of a designated carer section of Myelopathy.org may improve
carer participation in future work.

The participation rate of 32% in this study was lower than the
typical response rate of 50% to 70% in other CarerQol studies
[29,31,32]. These studies utilized postal questionnaires rather
than open electronic questionnaires, as utilized in this study.
Although response and participation rates are not identical
measures, the participation rate in this study is almost certainly

a substantial underestimate because it was not possible to
distinguish between patient and carer website visitors, meaning
that a large number of patient visitors were included in the
denominator of our participation rate calculation.

Finally, patient and carer factors considered in this study were
not found to influence carer quality of life. Although it is
possible any associations may have been concealed by the
sample size, considering other factors including the number of
hours spent caring per week and further assessing the emotional
and psychological burden for patient and carer will form
important future work [13,35,38]. The identification of such
factors is important to target supportive interventions.

Conclusions
DCM carer quality of life is low. The magnitude of reduction
in DCM carer quality of life appears greater than reductions in
carer quality of life in other conditions studied. In this study,
no single patient or carer factors were associated with carer
quality of life. Identification of influencing factors is important
to better understand the basis for impaired quality of life and
to target support, which should form the basis of future work.

 

Acknowledgments
This report is independent research arising from a Clinician Scientist Award, CS-2015-15-023, supported by the National Institute
for Health Research (NIHR). The views expressed in this publication are those of the authors and not necessarily those of the
National Health Service, the NIHR, or the Department of Health and Social Care.

Research in the MRK’s laboratory is supported by a core support grant from the Wellcome Trust and Medical Research Council
to the Wellcome Trust-Medical Research Council Cambridge Stem Cell Institute. MRK is supported by an NIHR Clinician
Scientist Award.

Conflicts of Interest
None declared.

Multimedia Appendix 1
Kendall tau-b correlations between carer burden and happiness and patient disease severity and pain scores.
[PDF File (Adobe PDF File), 156 KB - ijmr_v8i4e12381_app1.pdf ]

Multimedia Appendix 2
No significant difference in carer happiness was identified between the different groups of 9 demographic characteristics using
1-way analysis of variances.
[PDF File (Adobe PDF File), 86 KB - ijmr_v8i4e12381_app2.pdf ]

References
1. Davies BM, Mowforth OD, Smith EK, Kotter MR. Degenerative cervical myelopathy. Br Med J 2018 Feb 22;360:k186

[FREE Full text] [doi: 10.1136/bmj.k186] [Medline: 29472200]
2. Nouri A, Tetreault L, Singh A, Karadimas SK, Fehlings MG. Degenerative cervical myelopathy: epidemiology, genetics,

and pathogenesis. Spine (Phila Pa 1976) 2015 Jun 15;40(12):E675-E693. [doi: 10.1097/BRS.0000000000000913] [Medline:
25839387]

3. Kovalova I, Kerkovsky M, Kadanka Z, Kadanka Z, Nemec M, Jurova B, et al. Prevalence and imaging characteristics of
nonmyelopathic and myelopathic spondylotic cervical cord compression. Spine (Phila Pa 1976) 2016 Dec
15;41(24):1908-1916. [doi: 10.1097/BRS.0000000000001842] [Medline: 27509189]

4. Fehlings MG, Wilson JR, Kopjar B, Yoon ST, Arnold PM, Massicotte EM, et al. Efficacy and safety of surgical
decompression in patients with cervical spondylotic myelopathy: results of the AOSpine North America prospective
multi-center study. J Bone Joint Surg Am 2013 Sep 18;95(18):1651-1658. [doi: 10.2106/JBJS.L.00589] [Medline: 24048552]

Interact J Med Res 2019 | vol. 8 | iss. 4 |e12381 | p.10http://www.i-jmr.org/2019/4/e12381/
(page number not for citation purposes)

Mowforth et alINTERACTIVE JOURNAL OF MEDICAL RESEARCH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=ijmr_v8i4e12381_app1.pdf&filename=b2ddf6c930c51c86df4eb5e38c9fd9ae.pdf
https://jmir.org/api/download?alt_name=ijmr_v8i4e12381_app1.pdf&filename=b2ddf6c930c51c86df4eb5e38c9fd9ae.pdf
https://jmir.org/api/download?alt_name=ijmr_v8i4e12381_app2.pdf&filename=1efdd223288c66a456c9ff360e8a4b6a.pdf
https://jmir.org/api/download?alt_name=ijmr_v8i4e12381_app2.pdf&filename=1efdd223288c66a456c9ff360e8a4b6a.pdf
http://www.bmj.com/cgi/pmidlookup?view=long&pmid=29472200
http://dx.doi.org/10.1136/bmj.k186
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29472200&dopt=Abstract
http://dx.doi.org/10.1097/BRS.0000000000000913
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25839387&dopt=Abstract
http://dx.doi.org/10.1097/BRS.0000000000001842
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27509189&dopt=Abstract
http://dx.doi.org/10.2106/JBJS.L.00589
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24048552&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


5. Fehlings MG, Ibrahim A, Tetreault L, Albanese V, Alvarado M, Arnold P, et al. A global perspective on the outcomes of
surgical decompression in patients with cervical spondylotic myelopathy: results from the prospective multicenter AOSpine
international study on 479 patients. Spine (Phila Pa 1976) 2015 Sep 1;40(17):1322-1328. [doi:
10.1097/BRS.0000000000000988] [Medline: 26020847]

6. Oh T, Lafage R, Lafage V, Protopsaltis T, Challier V, Shaffrey C, et al. Comparing quality of life in cervical spondylotic
myelopathy with other chronic debilitating diseases using the short form survey 36-health survey. World Neurosurg 2017
Oct;106:699-706. [doi: 10.1016/j.wneu.2016.12.124] [Medline: 28065875]

7. van Exel J, Bobinac A, Koopmanschap M, Brouwer W. The invisible hands made visible: recognizing the value of informal
care in healthcare decision-making. Expert Rev Pharmacoecon Outcomes Res 2008 Dec;8(6):557-561. [doi:
10.1586/14737167.8.6.557] [Medline: 20528366]

8. Schulz R, Beach SR. Caregiving as a risk factor for mortality: the caregiver health effects study. J Am Med Assoc 1999
Dec 15;282(23):2215-2219. [doi: 10.1001/jama.282.23.2215] [Medline: 10605972]

9. Wilson MR, Houtven CH, Stearns SC, Clipp EC. Depression and missed work among informal caregivers of older individuals
with dementia. J Fam Econ Iss 2007 Aug 24;28(4):684-698. [doi: 10.1007/s10834-007-9081-8]

10. Post MW, Bloemen J, de Witte LP. Burden of support for partners of persons with spinal cord injuries. Spinal Cord 2005
May;43(5):311-319. [doi: 10.1038/sj.sc.3101704] [Medline: 15685263]

11. van Vliet D, de Vugt ME, Bakker C, Koopmans RT, Verhey FR. Impact of early onset dementia on caregivers: a review.
Int J Geriatr Psychiatry 2010 Nov;25(11):1091-1100. [doi: 10.1002/gps.2439] [Medline: 20957692]

12. Martín J, Padierna A, Aguirre U, González N, Muñoz P, Quintana JM. Predictors of quality of life and caregiver burden
among maternal and paternal caregivers of patients with eating disorders. Psychiatry Res 2013 Dec 30;210(3):1107-1115.
[doi: 10.1016/j.psychres.2013.07.039] [Medline: 23998363]

13. Kanters TA, van der Ploeg AT, Brouwer WB, Hakkaart L. The impact of informal care for patients with Pompe disease:
an application of the CarerQol instrument. Mol Genet Metab 2013 Nov;110(3):281-286. [doi: 10.1016/j.ymgme.2013.07.020]
[Medline: 23973269]

14. Carers UK. 2008. Carers Can't Afford to Be Ill URL: https://www.carersuk.org/news-and-campaigns/news/
carers-cant-afford-to-be-ill [accessed 2018-06-21] [WebCite Cache ID 70LaErUZC]

15. National Audit Office. Supporting Carers to Care: Report by the Comptroller and Auditor General, Session 2008-2009.
London: Stationery Office Books; 2009.

16. Schulz R, Tompkins CA. National Center for Biotechnology Information. 2010. Informal Caregivers in the United States:
Prevalence, Caregiver Characteristics, and Ability to Provide Care URL: https://www.ncbi.nlm.nih.gov/books/NBK210048
[accessed 2019-06-03]

17. Buckner L, Yeandle S. The University of Sheffield. 2015. Valuing Carers 2015 - The Rising Value of Carers Support URL:
https://www.sheffield.ac.uk/polopoly_fs/1.546409!/file/Valuing-Carers-2015.pdf [accessed 2018-06-21] [WebCite Cache
ID 70LaoIvfz]

18. Chari AV, Engberg J, Ray KN, Mehrotra A. The opportunity costs of informal elder-care in the United States: new estimates
from the American time use survey. Health Serv Res 2015 Jun;50(3):871-882 [FREE Full text] [doi:
10.1111/1475-6773.12238] [Medline: 25294306]

19. Hoefman RJ, van Exel J, Brouwer W. How to include informal care in economic evaluations. Pharmacoeconomics 2013
Dec;31(12):1105-1119. [doi: 10.1007/s40273-013-0104-z] [Medline: 24218135]

20. Brouwer WB, van Exel NJ, van Gorp B, Redekop WK. The CarerQol instrument: a new instrument to measure care-related
quality of life of informal caregivers for use in economic evaluations. Qual Life Res 2006 Aug;15(6):1005-1021. [doi:
10.1007/s11136-005-5994-6] [Medline: 16900281]

21. Eysenbach G. Improving the quality of web surveys: the checklist for reporting results of internet e-surveys (CHERRIES).
J Med Internet Res 2004 Sep 29;6(3):e34 [FREE Full text] [doi: 10.2196/jmir.6.3.e34] [Medline: 15471760]

22. Nurick S. The pathogenesis of the spinal cord disorder associated with cervical spondylosis. Brain 1972;95(1):87-100. [doi:
10.1093/brain/95.1.87] [Medline: 5023093]

23. Hoefman R, van Exel NJ, Brouwer WB. Institute for Medical Technology Assessment. 2011. iVICQ: iMTA Valuation of
Informal Care Questionnaire URL: https://www.imta.nl/assets/uploads/2018/01/iVICQ_UK_version_1.1.pdf [accessed
2018-06-21] [WebCite Cache ID 70LbAQrfD]

24. Hoefman RJ, van Exel J, Rose JM, van de Wetering EJ, Brouwer WB. A discrete choice experiment to obtain a tariff for
valuing informal care situations measured with the CarerQol instrument. Med Decis Making 2014 Jan;34(1):84-96. [doi:
10.1177/0272989X13492013] [Medline: 23771881]

25. Hoefman RJ, van Exel J, Brouwer WB. Measuring care-related quality of life of caregivers for use in economic evaluations:
CarerQol tariffs for Australia, Germany, Sweden, UK, and US. Pharmacoeconomics 2017 Apr;35(4):469-478 [FREE Full
text] [doi: 10.1007/s40273-016-0477-x] [Medline: 28039617]

26. Hoefman RJ, van Exel J, Brouwer WB. Measuring the impact of caregiving on informal carers: a construct validation study
of the CarerQol instrument. Health Qual Life Outcomes 2013 Oct 21;11:173 [FREE Full text] [doi:
10.1186/1477-7525-11-173] [Medline: 24139439]

Interact J Med Res 2019 | vol. 8 | iss. 4 |e12381 | p.11http://www.i-jmr.org/2019/4/e12381/
(page number not for citation purposes)

Mowforth et alINTERACTIVE JOURNAL OF MEDICAL RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1097/BRS.0000000000000988
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26020847&dopt=Abstract
http://dx.doi.org/10.1016/j.wneu.2016.12.124
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28065875&dopt=Abstract
http://dx.doi.org/10.1586/14737167.8.6.557
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20528366&dopt=Abstract
http://dx.doi.org/10.1001/jama.282.23.2215
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10605972&dopt=Abstract
http://dx.doi.org/10.1007/s10834-007-9081-8
http://dx.doi.org/10.1038/sj.sc.3101704
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15685263&dopt=Abstract
http://dx.doi.org/10.1002/gps.2439
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20957692&dopt=Abstract
http://dx.doi.org/10.1016/j.psychres.2013.07.039
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23998363&dopt=Abstract
http://dx.doi.org/10.1016/j.ymgme.2013.07.020
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23973269&dopt=Abstract
https://www.carersuk.org/news-and-campaigns/news/carers-cant-afford-to-be-ill
https://www.carersuk.org/news-and-campaigns/news/carers-cant-afford-to-be-ill
http://www.webcitation.org/70LaErUZC
https://www.ncbi.nlm.nih.gov/books/NBK210048
https://www.sheffield.ac.uk/polopoly_fs/1.546409!/file/Valuing-Carers-2015.pdf
http://www.webcitation.org/70LaoIvfz
http://www.webcitation.org/70LaoIvfz
http://europepmc.org/abstract/MED/25294306
http://dx.doi.org/10.1111/1475-6773.12238
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25294306&dopt=Abstract
http://dx.doi.org/10.1007/s40273-013-0104-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24218135&dopt=Abstract
http://dx.doi.org/10.1007/s11136-005-5994-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16900281&dopt=Abstract
https://www.jmir.org/2004/3/e34/
http://dx.doi.org/10.2196/jmir.6.3.e34
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15471760&dopt=Abstract
http://dx.doi.org/10.1093/brain/95.1.87
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=5023093&dopt=Abstract
https://www.imta.nl/assets/uploads/2018/01/iVICQ_UK_version_1.1.pdf
http://www.webcitation.org/70LbAQrfD
http://dx.doi.org/10.1177/0272989X13492013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23771881&dopt=Abstract
http://europepmc.org/abstract/MED/28039617
http://europepmc.org/abstract/MED/28039617
http://dx.doi.org/10.1007/s40273-016-0477-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28039617&dopt=Abstract
https://hqlo.biomedcentral.com/articles/10.1186/1477-7525-11-173
http://dx.doi.org/10.1186/1477-7525-11-173
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24139439&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


27. Hoefman R, Al-Janabi H, McCaffrey N, Currow D, Ratcliffe J. Measuring caregiver outcomes in palliative care: a construct
validation study of two instruments for use in economic evaluations. Qual Life Res 2015 May;24(5):1255-1273. [doi:
10.1007/s11136-014-0848-8] [Medline: 25381122]

28. Lutomski JE, van Exel NJ, Kempen GI, van Charante EP, den Elzen WP, Jansen AP, et al. Validation of the care-related
quality of life instrument in different study settings: findings from the older persons and informal caregivers survey minimum
dataset (topics-MDS). Qual Life Res 2015 May;24(5):1281-1293. [doi: 10.1007/s11136-014-0841-2] [Medline: 25381121]

29. Hoefman R, Payakachat N, van Exel J, Kuhlthau K, Kovacs E, Pyne J, et al. Caring for a child with autism spectrum disorder
and parents' quality of life: application of the CarerQol. J Autism Dev Disord 2014 Aug;44(8):1933-1945 [FREE Full text]
[doi: 10.1007/s10803-014-2066-1] [Medline: 24577786]

30. Davies B, Kotter MR. Lessons from recruitment to an internet-based survey for degenerative cervical myelopathy: comparison
of free and fee-based methods. JMIR Res Protoc 2018 Feb 5;7(2):e18 [FREE Full text] [doi: 10.2196/resprot.6567] [Medline:
29402760]

31. Hanly P, Maguire R, Balfe M, Hyland P, Timmons A, O'Sullivan E, et al. Burden and happiness in head and neck cancer
carers: the role of supportive care needs. Support Care Cancer 2016 Oct;24(10):4283-4291. [doi: 10.1007/s00520-016-3261-8]
[Medline: 27185021]

32. Payakachat N, Tilford JM, Brouwer WB, van Exel NJ, Grosse SD. Measuring health and well-being effects in family
caregivers of children with craniofacial malformations. Qual Life Res 2011 Nov;20(9):1487-1495. [doi:
10.1007/s11136-011-9870-2] [Medline: 21347570]

33. Veenhooven R. World Database of Happiness. 2018. Happiness in Nations URL: http://worlddatabaseofhappiness.eur.nl/
hap_nat/nat_fp.php?mode=1, [accessed 2018-06-21] [WebCite Cache ID 70LbIXg0c]

34. Morley D, Dummett S, Peters M, Kelly L, Hewitson P, Dawson J, et al. Factors influencing quality of life in caregivers of
people with Parkinson's disease and implications for clinical guidelines. Parkinsons Dis 2012;2012:190901 [FREE Full
text] [doi: 10.1155/2012/190901] [Medline: 23316414]

35. Stoffman MR, Roberts MS, King JT. Cervical spondylotic myelopathy, depression, and anxiety: a cohort analysis of 89
patients. Neurosurgery 2005 Aug;57(2):307-313. [doi: 10.1227/01.neu.0000166664.19662.43] [Medline: 16094160]

36. Zuidgeest M, Hendriks M, Koopman L, Spreeuwenberg P, Rademakers J. A comparison of a postal survey and mixed-mode
survey using a questionnaire on patients' experiences with breast care. J Med Internet Res 2011 Sep 27;13(3):e68 [FREE
Full text] [doi: 10.2196/jmir.1241] [Medline: 21946048]

37. Callas PW, Solomon LJ, Hughes JR, Livingston AE. The influence of response mode on study results: offering cigarette
smokers a choice of postal or online completion of a survey. J Med Internet Res 2010 Oct 21;12(4):e46 [FREE Full text]
[doi: 10.2196/jmir.1414] [Medline: 20965873]

38. Janda M, Neale RE, Klein K, O'Connell DL, Gooden H, Goldstein D, et al. Anxiety, depression and quality of life in people
with pancreatic cancer and their carers. Pancreatology 2017;17(2):321-327. [doi: 10.1016/j.pan.2017.01.008] [Medline:
28153446]

Abbreviations
ANOVA: analysis of variance
CarerQol: Care-Related Quality of Life
COPD: chronic obstructive pulmonary disease
DCM: degenerative cervical myelopathy
NIHR: National Institute for Health Research
VAS: Visual Analog Scale

Edited by G Eysenbach; submitted 01.10.18; peer-reviewed by A Nouri, A Carr, B Davis; comments to author 21.03.19; revised
version received 13.06.19; accepted 19.07.19; published 07.11.19.

Please cite as:
Mowforth OD, Davies BM, Kotter MR
Quality of Life Among Informal Caregivers of Patients With Degenerative Cervical Myelopathy: Cross-Sectional Questionnaire Study
Interact J Med Res 2019;8(4):e12381
URL: http://www.i-jmr.org/2019/4/e12381/ 
doi:10.2196/12381
PMID:31697240

©Oliver Daniel Marshall Mowforth, Benjamin Marshall Davies, Mark Reinhard Kotter. Originally published in the Interactive
Journal of Medical Research (http://www.i-jmr.org/), 07.11.2019. This is an open-access article distributed under the terms of

Interact J Med Res 2019 | vol. 8 | iss. 4 |e12381 | p.12http://www.i-jmr.org/2019/4/e12381/
(page number not for citation purposes)

Mowforth et alINTERACTIVE JOURNAL OF MEDICAL RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1007/s11136-014-0848-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25381122&dopt=Abstract
http://dx.doi.org/10.1007/s11136-014-0841-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25381121&dopt=Abstract
http://europepmc.org/abstract/MED/24577786
http://dx.doi.org/10.1007/s10803-014-2066-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24577786&dopt=Abstract
https://www.researchprotocols.org/2018/2/e18/
http://dx.doi.org/10.2196/resprot.6567
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29402760&dopt=Abstract
http://dx.doi.org/10.1007/s00520-016-3261-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27185021&dopt=Abstract
http://dx.doi.org/10.1007/s11136-011-9870-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21347570&dopt=Abstract
http://worlddatabaseofhappiness.eur.nl/hap_nat/nat_fp.php?mode=1,
http://worlddatabaseofhappiness.eur.nl/hap_nat/nat_fp.php?mode=1,
http://www.webcitation.org/70LbIXg0c
https://dx.doi.org/10.1155/2012/190901
https://dx.doi.org/10.1155/2012/190901
http://dx.doi.org/10.1155/2012/190901
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23316414&dopt=Abstract
http://dx.doi.org/10.1227/01.neu.0000166664.19662.43
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16094160&dopt=Abstract
https://www.jmir.org/2011/3/e68/
https://www.jmir.org/2011/3/e68/
http://dx.doi.org/10.2196/jmir.1241
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21946048&dopt=Abstract
https://www.jmir.org/2010/4/e46/
http://dx.doi.org/10.2196/jmir.1414
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20965873&dopt=Abstract
http://dx.doi.org/10.1016/j.pan.2017.01.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28153446&dopt=Abstract
http://www.i-jmr.org/2019/4/e12381/
http://dx.doi.org/10.2196/12381
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31697240&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work, first published in the Interactive Journal of Medical
Research, is properly cited. The complete bibliographic information, a link to the original publication on http://www.i-jmr.org/,
as well as this copyright and license information must be included.

Interact J Med Res 2019 | vol. 8 | iss. 4 |e12381 | p.13http://www.i-jmr.org/2019/4/e12381/
(page number not for citation purposes)

Mowforth et alINTERACTIVE JOURNAL OF MEDICAL RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Original Paper

Racial Disparities in Mortality Among American Film Celebrities:
A Wikipedia-Based Retrospective Cohort Study

Hannah Speaks1, MSPH; Alyssa Falise1, MSPH; Kaitlin Grosgebauer1, MSPH; Dustin Duncan2, SCD, MPH; Adam

Carrico1, PhD
1University of Miami, Department of Public Health Sciences, Miami, FL, United States
2Columbia University, Mailman School of Public Health, New York City, NY, United States

Corresponding Author:
Adam Carrico, PhD
University of Miami
Department of Public Health Sciences
1120 NW 14th St
Office 1005
Miami, FL, 33136
United States
Phone: 1 4155338653
Email: a.carrico@miami.edu

Abstract

Background: In the United States, well-documented racial disparities in health outcomes are frequently attributed to racial bias
and socioeconomic inequalities. However, it remains unknown whether racial disparities in mortality persist among those with
higher socioeconomic status (SES) and occupational prestige.

Objective: As the celebrity population is generally characterized by high levels of SES and occupational prestige, this study
aimed to examine survival differences between black and white film celebrities.

Methods: Using a Web-based, open-source encyclopedia (ie, Wikipedia), data for 5829 entries of randomly selected American
film actors and actresses born between 1900 and 2000 were extracted. A Kaplan-Meier survival curve was conducted using 4356
entries to compare the difference in survival by race. A Cox semiparametric regression analysis examined whether adjusting for
year of birth, gender, and cause of death influenced differences in survival by race.

Results: Most celebrities were non-Hispanic white (3847/4352, 88.4%), male (3565/4352, 81.9%), and born in the United States
(4187/4352, 96.2%). Mean age at death for black celebrities (64.1; 95% CI 60.6-67.5 years) was 6.4 years shorter than that for
white celebrities (70.5; 95% CI 69.6-71.4 years; P<.001). Black celebrities had a faster all-cause mortality rate using Kaplan-Meier
survival function estimates and a log-rank test. However, in a Cox semiparametric regression, there was no longer a significant
difference in survival times between black and white celebrities (hazard ratio 1.07; 95% CI 0.87-1.31).

Conclusions: There is some evidence that racial disparities in all-cause mortality may persist at higher levels of SES, but this
association was no longer significant in adjusted analyses. Further research is needed to examine if racial disparities in mortality
are diminished at higher levels of SES among more representative populations.

(Interact J Med Res 2019;8(4):e13871)   doi:10.2196/13871

KEYWORDS

continental population groups; internet; mortality; race

Introduction

The Heckler Report, published in 1985, was the first to report
statistical differences in health and mortality among races in
the United States after the Civil Rights Act in 1964 [1]. Over
30 years later, there have been significant improvements to
minority lifespan and health, but notable variations in mortality

rate, cause of death, and prevalence of disease have persisted
[2-4]. Blacks (national born and immigrants) make up a rising
13% of the US population [5]; yet, they experience the highest
mortality rates for 8 of the 10 most common causes of death in
the United States. In addition, they have maintained the highest
mortality rate for 8 of the 10 most common causes of death as
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well as a 6-year and 4-year shorter life span than that of white
American males and females, respectively [4].

Socioeconomic status (SES), as defined by income, education,
occupation, and social status, is a product of policy and culture
often studied in context with its effect on health [3,6-8]. Unlike
fixed demographic variables such as gender, race, and birth
date, SES measures such as education, geographic location,
marital status, financial hardship, and social status can fluctuate
throughout a lifetime and generally represent a dynamic measure
of social influence and affluence in society [9,10]. Economic
census data throughout the past century have established
significant economic and educational disparities between blacks
and whites in the United States. A study of US Panel Income
Dynamics over 1997-2007 found that only 12.6% of those
identifying as black had completed a college education
compared with 32.7% of white counterparts, whereas 22.3% of
blacks and 9.3% of whites had not attained a high school
diploma [11]. Wealth among non-Hispanic, American whites
has been found to be orders of magnitude greater than black
Americans since the 1970s [12] and highly correlated to health
and mortality outcomes [13-15]. Therefore, disparities in health
outcomes and mortality are generally thought to be due to
historical and enduring structural economic inequities such as
redlining of predominantly black neighborhoods by lenders
[3,7,10,11]. Recent studies quantifying racial health and
mortality disparities that controlled for SES have found that
differences among races are reduced but are still present [15-17].
However, there is a growing body of literature that measures
not only income but also wealth and associated variables such
as social standing.

Social status and wealth are understudied aspects of SES,
especially in the American context. Wealth has been defined as
the total sum of income, assets, and debts to quantify personal
net worth. Hajat et al found a significant inverse relationship
between wealth and mortality [18], which is also consistent with
a previous systematic review [9]. Another study found that
wealth, rather than income alone, was a more predictive measure
of SES differences in international health care utilization [19].
In contrast, social status entails combinations of SES variables
and public opinion of occupational groups. These measurements
of occupational and social prestige use tools such as Duncan
SES index and Siegel Prestige Score for common occupational
groups in a population [20]. The combination of these scales
indicates a higher risk of death for those in lower social
positions, consistent with previous studies, but still did not
examine moderation by race and gender within each level of
social class as well as occupation [21]. Although these measures
address wealth and occupational prestige, both associated with
cultural notability or societal influence, they do not account for
individuals known as celebrities and the racial disparities that
may exist within these population subsets.

Celebrities are a subset of the population that have occupations
associated with higher influence, notability, and wealth. Among
celebrities, actors and actresses usually maintain societal
standing and wealth because of the ongoing opportunities
extended once fame is achieved. Owing to their top-tier social
standing and relative affluence to the general population, the
high societal influence of actors and actresses is hypothesized

to be associated with lower mortality rates and relatively good
health. Redelmeier and Singh studied trends in mortality for
Oscar-nominated actors and actresses and found that the primary
causes of death followed the top-reported causes of death for
the general population, with an average lifespan higher than
that for the general population (76-79 years) [22]. Racial
diversity in American film actors has also grown steadily
throughout the years, with Smith et al reporting nearly 13%
black actors and 73% white actors in 2014, which closely
reflects the US census demographics for the decade [23].

To date, no research has been published that observes racial
disparities in mortality among American celebrities. This study
sampled Wikipedia to examine racial disparities in a
retrospective cohort of actors and actresses born in the 20th
century. Choosing actors and actresses born in this time frame
includes those that started acting at all stages of life and allows
for both an ample sample size and sufficient follow-up time.
On the basis of what has been found in previous studies, it is
hypothesized that black American film actors and actresses
experienced faster mortality rates than their white American
counterparts.

Methods

Wikipedia Data Source and Tools
To operationalize societal standing and notability as a celebrity,
Wikipedia’s list of American film actors and actresses was used
as a sampling frame. Wikipedia is a nonprofit database that is
maintained internationally by the public and moderated by a
large group of Wikipedia editors. These editors use a set of
criteria for notability, ensuring that data entered are verifiable
and each subject page has enough reference and societal
influence for inclusion in the online encyclopedia. If entries are
under review or do not meet all criteria, they are clearly marked
with a banner at the top of the page [24]. Notability is considered
for every Wikipedia page and is determined by the quality and
quantity of third-party sources rather than the page or article
content. This editor gatekeeping method creates a unique,
reliable benchmark for determining occupational prestige for
actors and actresses. Wikipedia has been verified as a quality
informational source by many scholars, with the most notable
being The Wisdom of Crowds [25], which found Wikipedia to
be comparable with the Encyclopedia Britannica. Others such
as Vrandečić and Krötzsch have verified the reliability and
value of Wikipedia as a collectively maintained database, with
the diversity of authors, the number of contributors, and the
ease of access continuing to improve over time, providing a
sound sampling frame [26,27].

Microsoft Excel was used for data entry, observation
randomization, and creation of the final dataset file. SAS 9.4
(SAS Institute 2013) was used for descriptive statistics and both
survival curve estimates using LIFETEST and PHREG
procedures for the Kaplan-Meier curve and Cox semiparametric
logistic regression curve, respectively.

Creating a Dataset
A dataset of URLs for US film actors and actresses was created
by importing the HTML page links from the Wikipedia category
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pages for American film actors and actresses. These data are
open source under the Creative Commons
Attribution-Share-Alike License. On May 31, 2017, 12,164
entries with actor names and the Wikipedia page URL were
imported from Wikipedia, formatted into a comma-separated
values (CSV) dataset using a general text editor program, and
imported into Microsoft Excel 2016 for randomization and data
entry. The randomized data were then split among 3 people for
data entry for each observation, and once there were at least
5500 entries, the Excel datasets were merged into 1 CSV file
and imported into SAS for data cleaning and analysis. To check
accuracy and inter-rater reliability, 200 random entries from
each of the 3 coding individuals were checked for accuracy,
particularly for consistent coding of race.

For each film celebrity entry, a total of 6 variables were
collected: gender, race, age, US nativity (yes or no), mortality
status (dead, alive, or unknown), and cause of death. Wikipedia
notability was confirmed by the absence of a banner indicating
questionable reliability of information to confirm notability,
and only those with confirmed notability were included in the

final dataset. Race was recorded using the Center for Disease
Control and Prevention’s definition for race based on perception
of skin tone and relevant content contained in the Wikipedia
entry. Collected categories were white, black, and other. Causes
of death were grouped into the following categories:
cardiovascular disease (CVD), suicide, accident, drug overdose,
cancer, cause unknown, cause missing, and alive (no cause of
death). Categories were chosen from the most common causes
of death, with the addition of drug overdose and suicide because
they were included in other studies focusing on similar musician
populations [28,29]. CVD, suicide, and drug overdose were
coded as defined by the World Health Organization, and other
or unknown cause was coded as other [30]. The final inclusion
criteria included actors that had notable Wikipedia status, were
coded as either non-Hispanic white or black, had known birth
and death dates (if applicable), and were born within the 20th
century (January 1, 1900, to December 31, 2000). Death data
were recorded with reference to May 27, 2017. In total, 5829
observations were made and 4352 (74.66%) met all inclusion
criteria for study analysis (Figure 1).

Figure 1. Participant selection based on inclusion criteria. DOB: date of birth.

Statistical Analyses
Microsoft Excel was used for data entry, observation
randomization, and creation of the final dataset file. SAS 9.4
(SAS Institute 2013) was used for descriptive statistics and both
survival curve estimates using LIFETEST and PHREG
procedures for the Kaplan-Meier curve and Cox semiparametric
logistic regression curve, respectively. Following data collection,
descriptive statistics were run to characterize the distributions
and bivariate associations among variables. A student t test was
used to compare the average age at death by race. Normality
and proportionality tests were run for age at death by race and
gender to select the most appropriate survival analysis methods.
In this analysis, survival curves use death as an event, and the
specified period is the lifespan of the celebrity. The
Kaplan-Meier survival curve was created through the SAS
LIFETEST procedure to plot survival for each race from date

of birth to date of death, and the log-rank test was used to test
statistically significant differences between each curve by race
(P<.05). A Cox semiparametric logistic regression model was
used via the SAS PHREG procedure to compare survival rates
while adjusting for year of birth, gender, and cause of death. A
model was built via stepwise regression to see the effect of each
covariate (including race) on survival outcomes. Only covariates
showing significant effect on survival rate were retained in the
model, and the final regression model was then used to compare
races and obtain an adjusted hazard ratio (aHR) for the all-cause
mortality rate among black celebrities, with white male
celebrities as the reference group.

Results

Of the 4352 observations in the analytic sample, 1335 (30.88%)
actors died during the follow-up period. Of 505 black actors
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observed, 405 (80.2%) were alive at the end of the follow-up
period, and of 3847 white actors, 3017 (78.42%) were alive at
the end of follow-up period. As shown in Table 1, most of the
sample (3565/4352, 81.92%) was male, and 4187/4352 (96.21%)
had US nativity. Most of the causes of death (621/1335, 46.52%)
observed were recorded as dead with unknown cause, with CVD
and cancer as the top 2 causes of death among our sample
claiming 339/1335 (25.39%) and 251/1335 (18.80%) of those
dead, respectively.

Using the Kaplan-Meier function to compare survival rates
between each race with celebrities’ genders combined (Figure
2), there was a significant difference between white and black
actors when using a log-rank test for equality for each race group
(P<.001). This was consistent with a two-sample student t test
comparing age at death for white (70.5; 95% CI 69.6-71.4) and

black (64.1; 95% CI 69.6-67.5) actors and actresses, with a
significant difference in mean age at death (P<.001; Figure 3).
On average, black actors and actresses died 6.4 years faster than
their white counterparts.

Cox semiparametric logistic regression model was created via
stepwise regression, with the significance threshold for inclusion
set at P<.05. Date of birth was included as a continuous
covariate with an expected hazard ratio (HR) of 1.00. The
completed logistic regression model included gender (P=.001),
cause of death (P<.001), and date of birth (P<.001) as predictors
of age at death. Race was not a significant predictor of age at
death using stepwise regression (P=.13), and when observing
HRs for black actors with reference to their white counterparts,
it was not found to be statistically significant (aHR 1.07; 95%
CI 0.87-1.31).

Table 1. Results for analysis sample demographics and adjusted hazard ratios.

Adjusted hazard ratioa

(95% CI)

P valueBlack race (n=505), n (%)White race (n=3847), n (%)Total (N=4352), n (%)Study covariate

1.32 (1.120-1.56)<.01Gender

426 (84.4)3139 (81.60)3565 (81.92)Male

79 (15.6)708 (18.40)787 (18.08)Female

1.17 (0.91-1.50).21Nativity

485 (96.0)3702 (96.23)4187 (96.21)American

20 (4.0)145 (3.77)165 (3.79)Other

——bVital status

100 (19.8)1235 (32.10)1335 (30.68)Dead

405 (80.2)2612 (67.90)3017 (69.32)Alive

1.00 (1.00-1.01)<.01Cause of death

35 (6.9)304 (7.90)339 (7.79)Cardiovascular disease

24 (4.8)227 (5.90)251 (5.77)Cancer

3 (0.0)54 (1.40)57 (1.31)Accident

1 (0.2)33 (0.86)34 (0.78)Suicide

3 (0.6)12 (0.31)15 (0.34)Homicide

2 (0.4)16 (0.42)18 (0.41)Drug overdose

32 (6.3)589 (15.31)621 (14.27)Cause unknown

405 (80.2)2612 (67.90)3017 (69.32)Alive

1.00 (1.00-1.00)<.01Date of birth

aWhite males were used as the reference group.
bNot applicable.
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Figure 2. Survival probability over time by race (Kaplan-Meier plot).

Figure 3. Average age of death by race.

Discussion

Findings from this Wikipedia study indicated that black film
celebrities died 6.4 years faster than their white counterparts.
Although hastened mortality among black film celebrities was
observed, this association did not persist after adjusting for
gender, cause of death, and date of birth. These results provide
some indication that racial disparities in mortality may persist
even at the highest levels of SES, and this association was no
longer significant in adjusted analyses.

The discrepancies in the results between different survival
comparison methods (Kaplan-Meier and Cox semiparametric
logistic regression model) reflect important social changes in
the representation of black actors and actresses in the American
film industry during the 20th century. Black actors and actresses
have historically experienced racism and other structural barriers
to full participation in the American film industry, such that

increased representation began only during the 1960s [31,32].
The proportion of black film celebrities in this sample was
approximately 13%, which is consistent with the proportion of
black Americans recorded in US census data from 2010 [4].
Nearly all black actors and actresses included in the sample
were born during the second half of the 20th century. Therefore,
it is likely that there has not been sufficient time to adequately
assess racial disparities in mortality after adjusting for date of
birth. Future research should continue to examine racial
disparities in mortality among American film celebrities, and
further research is also needed to elucidate if SES modifies
racial disparities in mortality for black Americans.

One noteworthy finding was that only 787 (18.1%) of the
random sample of 4352 Wikipedia entries were women. This
may reflect the fact that many women began entering workforce
in larger numbers during the last 30 years of the 20th century.
However, this may also be attributable to enduring concerns
related to gender bias in the American film industry [33,34].
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The primary objective of this study was to examine racial
disparities in a population of film celebrities with high SES.
However, these stark differences in the proportional
representation of women underscore the questionable
generalizability of this unique sample to the broader population
of the United States. Our findings clearly demonstrate that white
actors appear to be the overwhelming majority in the 20th
century American film industry.

Although this study underscores the potential benefits of
leveraging open access sources such as Wikipedia, findings
should be interpreted in the context of several important
limitations. Owing to key social changes in the representation
of black actors and actresses in the American film industry, it
is likely that there has not been a sufficient amount of time to
examine racial disparities when adjusting for date of birth.
American film actors and actresses also represent a subset of
celebrities from a broader population containing distinct
occupational groups such as musicians and athletes. In this
study, these groups were not included for several reasons. For
example, inclusion of athletes introduces a fitness bias. There

were also important limitations to the retrospective cohort design
using Wikipedia data. Wikipedia itself has been found to have
a deficit of female editors, fewer notable female Wikipedia page
entries than notable male Wikipedia page entries, and biased
language on female Wikipedia pages [35-37]. Most notably,
some data that may have served as key confounders, such as
relationship status, education level, childhood SES, and
geographic residence, were not extracted [9,11,13]. Future
studies with primary data collection would provide more
nuanced information regarding potential confounders and effect
modifiers of racial disparities in all-cause mortality.

Despite these limitations, this study provides some of the first
estimates of racial disparities in mortality among American film
celebrities. Results from this study have observed a 6.4-year
higher mortality rate among black film celebrities, which
underscores that racial disparities may persist in the United
States even at the highest levels of SES. Findings support the
need for further research to examine the social and psychological
mechanisms that could explain the profound racial disparities
in mortality experienced by black Americans.
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Abstract

Background: Distracted driving has become alarmingly widespread, and its prevalence continues to increase despite efforts
by government and nongovernment organizations to educate the public about this pervasive problem. Every year, 1.35 million
people die, and nearly 80 million people get injured in road traffic incidents. Motor vehicle crashes are the leading cause of death
among young people, and distracted driving plays a huge role in road traffic fatalities and injuries. Considering that most people
now use the internet as an information source and Google is the most visited website and number one online search engine in the
world, we performed a qualitative analysis of information available through Google on distracted driving and its outcomes.

Objective: The goal of this study was to analyze the quality and accuracy of the information on distracted driving and its
consequences available to the general public when using Google as a search engine for distracted driving.

Methods: In November 2018, a nonregional Google search on distracted driving was conducted. The first two pages of the
Google search results were selected for analysis. Data were collected on the type of website, type of distraction, consequences
of distracted driving described, presence and referencing of statistics, and orthopedic and nonorthopedic injuries described, with
their acute and chronic sequelae.

Results: In total, we analyzed 25 websites: 12 websites (48%) were from government bodies, which were the most common
type of websites; 19 (76%) of the sites provided statistics; and 15 (60%) referenced the source of the statistic. Mobile phones
were the most frequently cited type of distraction, with 17 (68%) sites discussing it, while death was the most commonly mentioned
consequence of distracted driving, quoted in 15 (60%) of the websites. Additionally, 52% of the sites provided tips on how to
avoid distracted driving. Only one website mentioned orthopedic injuries.

Conclusions: The prevalence of distracted driving is increasing, and so are the consequences associated with it. Nevertheless,
the information available online does not accurately describe the current circumstances regarding this issue. The National Highway
Traffic Safety Administration attributed 391,000 injuries and 3477 deaths to distracted driving in 2015, which are 5000 more
injuries and almost 150 more fatalities compared to 2011. However, despite these figures, most of the websites discussed death
as a consequence of distracted driving and often overlooked injuries, even though injuries are over 100 times more likely to occur
in distraction-affected crashes. The websites also largely fail to address other forms of driving distractions, like daydreaming or
talking to a passenger, and mostly focus on mobile phone–related activities as distractions. More specific information on the
dangers of distracted driving and nonlethal trauma may support an overall cultural shift to curb this behavior.

(Interact J Med Res 2019;8(4):e16154)   doi:10.2196/16154

KEYWORDS

distracted driving; driver distraction; driving while distracted; inattentive driving; Google; car distractions; texting and driving;
cell phones
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Introduction

Distracted driving is not only dangerous but also very common
and has become an epidemic in North America. In the United
States, 37,461 people were killed in motor vehicle crashes
(MVCs) in 2016. Of these, 3450 (9%) deaths were caused by
distracted driving [1]. Additionally, in the previous year, nearly
2.5 million people were injured in MVCs, and approximately
16% of those injuries were a result of distractions [1]. The
gravity and pervasiveness of the growing threat of distracted
driving have prompted the World Health Organization to
identify it as one of the priorities in global road safety. [2]

Public opinion research suggests that distracted driving was
already considered a problem in 2011. A survey conducted in
Iowa that year showed that 98% of respondents believed
distracted driving to be a serious or somewhat serious threat to
traffic safety [3]. However, despite this opinion, distracted
driving remains prevalent [4]. A Canadian survey completed
in 2018, found that 69% of the participants think the most
distracting activity while driving is using a mobile phone, and
yet, according to the same study, 51% of the respondents still
communicate on their mobile phones at least once a week while
driving [5]. Data from the National Collision Database, which
show a continuous increase in injuries and deaths due to
distracted driving, further support the fact that drivers continue
to engage in this unsafe practice despite the evident risks [6].

Activities such as talking with a passenger, daydreaming, eating
or drinking, programming the navigation systems, and using
mobile phones while driving, which cause the driver to divert
their attention away from safely operating the vehicle, are all
forms of distracted driving [7]. Mobile phones, in particular,
have been found to have a greatly negative effect on driving
performance [8], which places the driver at significant risk for
a MVC. In fact, the odds of crashing when making a call on a
handheld device increases by 12 times [9], and the crash risk
for texting while driving is almost double that (23 times) [10].

Distracted driving behavior may be due to a lack of appropriate
education on distracted driving. Many people may inherently
comprehend that distracted driving is a threat to public safety,
but they may lack specific information that could reinforce safer
behavior. The majority of people today turn to the internet as
their primary research/education tool when wanting to gain new
knowledge on a topic such as distracted driving. Google is both
the most commonly used data search engine and the most visited
website in the United States and globally [11]. Of all searches
performed on a desktop or laptop, 76% are through Google, and
the figures are even higher for mobile phones, where more than
85% of the searches go through this engine [12]. Google
processes more than 63,000 search requests per second, which
equates to more than 5.4 billion queries a day [13]. Therefore,

it is reasonable to assume that the preferred online research
method for the majority of people will be through this platform.

Although multiple websites provide information on distracted
driving to the general public, little is known about what
information these websites offer regarding the specific causes
and outcomes of distracted driving. Using modern internet-based
methods in research to assess the available information on
distracted driving could bring us closer to understanding why
this risky behavior is so prevalent. The primary goal of this
study is to qualitatively analyze the information available to the
general public on websites for distracted driving and assess the
quality and accuracy of that information. The secondary goal
is to specifically examine whether information about potential
injuries is conveyed.

Methods

Using a nonregional Google search setting, a search on the
phrase “distracted driving” was conducted.The search was
performed in November 2018, and the first two pages of the
Google search results were selected for analysis. We collected
data on the type of the website, consequences of distracted
driving, type of distraction, presence of statistics, and
referencing of statistics as well as orthopedic and nonorthopedic
injuries together with their acute and chronic manifestations.
We categorized the websites as government, nonprofit, private
company, and sites belonging to a foundation. Distracted driving
consequences were described as death/fatality, injury, and legal
repercussions. Driving distractions presented in the websites
were assigned as distractions involving mobile phones,
hands-free mobile phones, infotainment, and others (passengers,
food/drink, reaching, and outer-vehicle distractions).

Results

In total, we analyzed 25 websites. The most common search
results were government body websites, which accounted for
12 websites (48%). Additionally, seven (28%) websites were
run by nonprofit organizations, followed by five (20%) that
were run by private company websites, and one (4%) that was
a foundation-owned webpage (Table 1). Government websites
included multiple state departments of transportation as well as
US federal agencies such as the National Highway
Transportation Safety Administration (NHTSA) and the Federal
Communications Commission. Nonprofit organizations included
the American Automobile Association, National Safety Council,
the Governors’ Highway Safety Association, and a pediatric
hospital-associated program that helps parents monitor their
children’s whereabouts using mobile device tracking (TeenSafe).
One website (Enddd.org) is the project of a memorial foundation
established in the name of a distracted driving victim.
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Table 1. Types of websites for distracted driving.

Value, n (%)Types of websites

12 (48)Government

7 (28)Nonprofit

5 (20)Private company

1 (4)Foundation

Most websites described multiple types of distractions (Table
2). The most common distraction cited in 17 sites was mobile
phone use (68%), followed by vehicle entertainment and
information systems discussed in eight of the sites (32%). Seven
(28%) of the reviewed webpages mentioned food, drink, other

passengers, and outer-vehicle distractors, and three of the
websites (12%) distinguished hands-free telecommunications
as a significant distraction. Finally, seven websites (28%) did
not identify any specific distractions.

Table 2. Distractions described in websites for distracted driving. Many websites identified multiple distraction types.

Websites describing distraction, n (%)Distractions

17 (68)Mobile phones (includes texting)

3 (12)Mobile phones (distinguishes hands-free)

8 (32)Infotainment system

7 (28)Other distractions (passengers, food, drink, reaching for object, outer vehicle)

7 (28)Broad statement/nonspecified

Of the websites analyzed, 19 (76%) included distracted driving
statistics and 15 (60%) also provided references for those
statistics. The most commonly referenced data were those
published by the NHTSA. The Traffic Safety Facts report
published by NHTSA found that 3450 deaths and over 391,000
injuries were attributable to distracted driving in 2016.

In terms of the consequences of distracted driving, most websites
listed multiple outcomes (Table 3). The most frequently
identified consequence was death, cited in 15 (60%) of the sites.
Although “injury” (or “injuries”) was listed in 11 (44%)
websites, only one (4%) of these alluded to specific bodily
systems affected by the injury. Legal repercussions due to
distracted driving including fine, demerit points, indictment,
and incarceration were listed in 6 (24%) websites.

Table 3. Consequences described in websites for distracted driving. Many websites identified multiple consequences.

Websites Describing Consequence n (%)Consequences

15 (60)Death/mortality/fatality

6 (24)Legal repercussions

11 (44)Injury

1 (4)Injury specified (orthopedic, nonorthopedic)

Discussion

Principal Results
This study qualitatively analyzed 25 websites on distracted
driving using Google as a search engine. The findings of this
analysis demonstrate notable differences between the way
distracted driving is portrayed on the internet versus reality. For
example, the results of this study show that death was the most
common consequence of distracted driving presented on the
websites. In addition, 15 (60%) websites cited a fatality as an
outcome, compared to injuries that were reported on 11 (44%)
of the sites. Depending on the source, current data available on
road traffic accidents resulting from distracted driving proves
that injuries outnumber death as a consequence, with a ratio of
60-113 to 1 [14,15].

The study also demonstrated discrepancies between the online
and actual representations of various driving distractions. Mobile
phones and texting, discussed in 17 (68%) of the sites, were
shown to be the most common distracting activities. However,
a report by Erie Insurance completed using data from the Fatality
Analysis Reporting System lists daydreaming as the number
one distraction involved in 61% of fatal MVCs and ranked
mobile phones second at 14% [16]. Another report from the
NHTSA indicates that talking with a passenger is the most
common distracting activity, responsible for 57% of distracted
driving collisions, while combined phone use accounted for
11% [17].

The fact that texting is the most common type of distraction
described is not surprising. Gallup [18] reported that texting is
now the preferred form of communication among Americans
under the age of 50 years and that the prevalence of texting is
higher among younger people in the United States. The Centers
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for Disease Control and Prevention found that drivers aged
16-19 years are at highest risk of being involved in MVCs [19],
and the NHTSA reported that the same age group also had the
highest percentage of distracted drivers involved in fatal MVCs
[1]. This could be the basis of why websites for distracted
driving have focused on mobile phone use so heavily.

As expected, government agencies publish the majority of
information available to the public concerning distracted driving.
This finding is encouraging, as it suggests that government
authorities are actively working to address this problem.

Although many websites provided statistics and consequences
and 11 websites mentioned generic injuries, it is worrisome that
only one website cited orthopedic injuries resulting from
distracted driving. The Canadian National Trauma Registry
reports that 79% of the major injuries in hospitalized patients
are musculoskeletal in nature and that car crashes are the number
one cause of major injuries [20]. Considering that at least 16%
of all injuries sustained in an MVC are distraction related [14],
it is logical to assume that orthopedic injuries would make up
the majority of these injuries. Unfortunately, this outcome of
distracted driving is massively ignored by these websites.

Many of the reviewed websites offered guidance on how to
prevent distracted driving. However, all of these invoked driver
self-discipline and other active mechanisms to enforce behavior
modification (eg, “Just Drive”). Likely, decreasing distracted
driving will be a combination of education, cultural shift, and
passive restraints, for example, mobile phone apps restricting
phone use while driving [21], collision avoidance, and
self-driving technology in vehicles.

Limitations
The main limitation of this study is that little is publicized about
the algorithm for the google.com/ncr search; thus, it is unknown
exactly how website hits are generated on Google. However,
by using a nonregional Google search, we attempted to collect
as many websites as possible without the bias of regional
preferences. Therefore, it is likely that our search results
represent what the average information seeker would find
without any filters set. Additionally, the primary strength of
this study is that it examines a contemporary public safety issue
using the most popular search engine.

Comparison With Prior Work
According to the World Health Organization, almost 1.35
million people die in MVCs every year, and for every one of
those traffic fatalities, 60 people get injured [15,22]. Distracted
driving is a considerable contributor to these figures and
continues to be a common practice among the drivers despite
attempts by many organizations to control this pervasive
behavior through education. It seems to be especially widespread
among the younger drivers [23-25], as it has become the leading
cause of death for teenagers [26].

Many North American jurisdictions passed antidistracted driving
laws to curb this problem. Unfortunately, despite introducing

new legislation, distracted driving remains rampant today. The
Alberta Government in Canada released data that show no
decrease in distracted driving convictions in the 4 years since
the distracted driving legislation was passed (n=25,958 in 2012
and n=27,281 in 2016) [27]. Moreover, in Ontario, apart from
2012, distracted driving has been the leading cause of MVC
fatalities since 2009, when legislation prohibiting the use of
handheld devices was first introduced [28]. The NHTSA also
continues to report an alarming number of collisions due to
distracted driving, with no signs of this problem ending: 885,000
crashes in 2015 compared with 826,000 in 2011 [14].

Google is the most visited website globally [11], and with
92.37% of the market share and more than 5.6 billion queries
a day, it is the most popular search engine in the world [13,29].
It is available in 149 different languages [30] and operates in
more than 200 countries, making it a particularly useful tool
when researching topics of interest online. Studies have
examined Google’s increasing involvement in the search for
medical information online and have found that despite some
deficiencies, it can be an effective medium [31]. Research
looking into the information on various medical issues available
on the internet using Google as a search engine includes subjects
such as views on vaccination [32], psychoactive agents [33],
fractures [34], and skin cancer [35].

Although distracted driving has become increasingly common,
and interest on this subject is high, there is limited research on
the information available online regarding this issue. To our
knowledge, so far, there have not been any publications
concerning information on the internet on distracted driving,
which are accessible through Google. A recent study [36]
completed at the authors’ home institution, which is currently
in preprint, has examined the messages represented in distracted
driving videos on YouTube with similar findings.

Conclusions
Distracted driving is becoming more prevalent, and with it, so
are the injuries and loss of lives associated with this problem.
Our Google search project found that little to no specific
information is available to the general public regarding types
of injuries, including the potential disability resulting from them.
Conversely, death due to distracted driving, which, in reality,
occurs much less often than injuries, is the most commonly
presented outcome in these websites. Unfortunately, websites
focusing mainly on fatality secondarily to distracted driving
eclipses the reality of millions of people surviving
distraction-related MVCs who continue to live with chronic
pain, disabilities, decreased quality of life, and increased
financial burden. Furthermore, the sites mostly focus on mobile
phones as potential distractions and largely neglect other more
common forms of distracted driving. Although the general public
recognizes that distracted driving is dangerous, in principle, the
lack of specific information on the consequences of this behavior
may be contributing to its continued practice.

 

Interact J Med Res 2019 | vol. 8 | iss. 4 |e16154 | p.25http://www.i-jmr.org/2019/4/e16154/
(page number not for citation purposes)

Poon et alINTERACTIVE JOURNAL OF MEDICAL RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Conflicts of Interest
None declared.

References
1. National Center for Statistics and Analysis. Traffic Safety Facts Research Note. Washington, DC: National Highway Traffic

Safety Administration; 2018. Distracted Driving 2016. URL: https://crashstats.nhtsa.dot.gov/Api/Public/ViewPublication/
812517 [accessed 2019-11-25]

2. World Health Organization. Mobile phone use: a growing problem of driver distraction. Geneva: WHO Press; 2011. URL:
https://www.who.int/violence_injury_prevention/publications/road_traffic/distracted_driving_en.pdf [accessed 2019-11-25]

3. Li W, Gkritza K, Albrecht C. The culture of distracted drivingvidence from a public opinion survey in Iowa. Transp Res
Part F Traffic Psychol Behav 2014;26:E. [doi: 10.1016/j.trf.2014.01.002]

4. Guarino J. Bureau of Transportation Statistics Special Report. 2013. Survey Reveals Public Open to Ban on Hand-Held
Cell Phone Use and Texting. URL: https://pdfs.semanticscholar.org/c880/72939ceacca7149d9cf65817cb0ddf4880ce.
pdf?_ga=2.226214362.1567638674.1574304230-1284245393.1572221853 [accessed 2019-11-25]

5. Travelers Institute. Every Second Matters. 2018. URL: https://www.travelerscanada.ca/iw-documents/
Travelers_Institute_Distracted_Driving_Conversation_Starter_EN.pdf [accessed 2019-11-25]

6. Distracted Driving White Paper. Ottawa, ON: Canadian Council of Motor Transport Administrators; 2018. URL: https:/
/ccmta.ca/images/publications/pdf/CCMTA_Distracting_Driving_White_Paper_-_Revised_December_2018.pdf [accessed
2019-11-25]

7. Transport Canada. Road Safety in Canada. Ottawa, ON: Government of Canada; 2011. URL: https://www.tc.gc.ca/en/
services/road/stay-safe-when-driving/distracted-driving.html#what [accessed 2019-11-25]

8. Caird JK, Willness CR, Steel P, Scialfa C. A meta-analysis of the effects of cell phones on driver performance. Accid Anal
Prev 2008 Jul;40(4):1282-1293. [doi: 10.1016/j.aap.2008.01.009] [Medline: 18606257]

9. Dingus TA, Guo F, Lee S, Antin JF, Perez M, Buchanan-King M, et al. Driver crash risk factors and prevalence evaluation
using naturalistic driving data. Proc Natl Acad Sci U S A 2016 Mar 08;113(10):2636-2641 [FREE Full text] [doi:
10.1073/pnas.1513271113] [Medline: 26903657]

10. Olson R, Hanowski R, Hickman JJ. Driver Distraction in Commercial Vehicle Operations. Washington, DC: US Department
of Transportation Federal Motor Carrier Safety Administration; 2009 Sep. URL: https://rosap.ntl.bts.gov/view/dot/17715
[accessed 2019-11-25]

11. Alexa: An Amazon.com Company. 2019. URL: https://www.alexa.com/siteinfo/google.com?toggle=true&utm_expid=.
NFDkwnQTSf2ZNn_fyyCLoQ.1&utm_referrer= [accessed 2019-11-25]

12. Netmarketshare Search engine market share. 2019. URL: https://netmarketshare.com/search-engine-market-share.aspx
[accessed 2019-11-25]

13. Aleksandra. Seotribunal. 2018 Sep. 63 Fascinating Google Search Statistics (Updated 2019). URL: https://seotribunal.com/
blog/google-stats-and-facts/ [accessed 2019-11-25]

14. National Center for Statistics and Analysis. Distracted Driving. Washington, DC: National Highway Traffic Safety
Administration; 2017. URL: https://www.nhtsa.gov/risky-driving/distracted-driving [accessed 2019-11-25]

15. Global Road Safety Facility. Transport for Health: The Global Burden of Disease From Motorized Road Transport.
Washington, DC: The World Bank; Institute for Health Metrics and Evaluation; 2014. URL: http://www.healthdata.org/
sites/default/files/files/policy_report/2014/Transport4Health/IHME_Transport4Health_Full_Report.pdf [accessed 2019-11-25]

16. Erie Insurance. Erie Insurance. 2018. Erie Insurance releases police data showing daydreaming #1 on top 10 list of fatal
distracted driving behaviors. URL: https://www.erieinsurance.com/news-room/press-releases/2018/distracted-driving-survey
[accessed 2019-11-25]

17. Singh S. Distracted Driving and Driver, Roadway, and Environmental Factors. Washington, DC: National Highway Traffic
Safety Administration; 2010. URL: http://www.distraction.gov/download/research-pdf/
Distracted-Driving-and-Driver-Roadway-Environmental-Factors.pdf [accessed 2019-11-25]

18. Newport F. The New Era of Communication Among Americans.: Gallup; 2014 Nov. URL: https://news.gallup.com/poll/
179288/new-era-communication-americans.aspx [accessed 2019-11-25]

19. Centers for Disease Control and Prevention. Teen Drivers: Get the Facts. URL: https://www.cdc.gov/motorvehiclesafety/
teen_drivers/teendrivers_factsheet.html [accessed 2019-11-25]

20. Haas B, Poon V, Waller B, Sidhom PF. National Trauma Registry 2011 Report: Hospitalizations for Major Injury in Canada,
2008–2009 Data. Ottawa, ON: Canadian Institute for Health Information; 2011. URL: https://secure.cihi.ca/free_products/
NTR_CDS_2008_2009_Annual_Report.pdf [accessed 2019-11-25]

21. Oviedo-Trespalacios Ó, King M, Truelove V, Kelly R. Can Voluntary Apps Reduce Mobile Phone Use While Driving?.
Melbourne, Victoria: Royal Automobile Club of Victoria; 2019. URL: https://www.racv.com.au/content/dam/racv/images/
public-policy/reports/RACV_Voluntary%20Apps%20Report_WEB.pdf [accessed 2019-11-25]

22. World Health Organization. Global Status Report on Road Safety 2018. Geneva: World Health Organization; 2018. URL:
https://www.who.int/violence_injury_prevention/road_safety_status/2018/en/ [accessed 2019-11-25]

Interact J Med Res 2019 | vol. 8 | iss. 4 |e16154 | p.26http://www.i-jmr.org/2019/4/e16154/
(page number not for citation purposes)

Poon et alINTERACTIVE JOURNAL OF MEDICAL RESEARCH

XSL•FO
RenderX

https://crashstats.nhtsa.dot.gov/Api/Public/ViewPublication/812517
https://crashstats.nhtsa.dot.gov/Api/Public/ViewPublication/812517
https://www.who.int/violence_injury_prevention/publications/road_traffic/distracted_driving_en.pdf
http://dx.doi.org/10.1016/j.trf.2014.01.002
https://pdfs.semanticscholar.org/c880/72939ceacca7149d9cf65817cb0ddf4880ce.pdf?_ga=2.226214362.1567638674.1574304230-1284245393.1572221853
https://pdfs.semanticscholar.org/c880/72939ceacca7149d9cf65817cb0ddf4880ce.pdf?_ga=2.226214362.1567638674.1574304230-1284245393.1572221853
https://www.travelerscanada.ca/iw-documents/Travelers_Institute_Distracted_Driving_Conversation_Starter_EN.pdf
https://www.travelerscanada.ca/iw-documents/Travelers_Institute_Distracted_Driving_Conversation_Starter_EN.pdf
https://ccmta.ca/images/publications/pdf/CCMTA_Distracting_Driving_White_Paper_-_Revised_December_2018.pdf
https://ccmta.ca/images/publications/pdf/CCMTA_Distracting_Driving_White_Paper_-_Revised_December_2018.pdf
https://www.tc.gc.ca/en/services/road/stay-safe-when-driving/distracted-driving.html#what
https://www.tc.gc.ca/en/services/road/stay-safe-when-driving/distracted-driving.html#what
http://dx.doi.org/10.1016/j.aap.2008.01.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18606257&dopt=Abstract
http://www.pnas.org/cgi/pmidlookup?view=long&pmid=26903657
http://dx.doi.org/10.1073/pnas.1513271113
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26903657&dopt=Abstract
https://rosap.ntl.bts.gov/view/dot/17715
https://www.alexa.com/siteinfo/google.com?toggle=true&utm_expid=.NFDkwnQTSf2ZNn_fyyCLoQ.1&utm_referrer=
https://www.alexa.com/siteinfo/google.com?toggle=true&utm_expid=.NFDkwnQTSf2ZNn_fyyCLoQ.1&utm_referrer=
https://netmarketshare.com/search-engine-market-share.aspx
https://seotribunal.com/blog/google-stats-and-facts/
https://seotribunal.com/blog/google-stats-and-facts/
https://www.nhtsa.gov/risky-driving/distracted-driving
http://www.healthdata.org/sites/default/files/files/policy_report/2014/Transport4Health/IHME_Transport4Health_Full_Report.pdf
http://www.healthdata.org/sites/default/files/files/policy_report/2014/Transport4Health/IHME_Transport4Health_Full_Report.pdf
https://www.erieinsurance.com/news-room/press-releases/2018/distracted-driving-survey
http://www.distraction.gov/download/research-pdf/Distracted-Driving-and-Driver-Roadway-Environmental-Factors.pdf
http://www.distraction.gov/download/research-pdf/Distracted-Driving-and-Driver-Roadway-Environmental-Factors.pdf
https://news.gallup.com/poll/179288/new-era-communication-americans.aspx
https://news.gallup.com/poll/179288/new-era-communication-americans.aspx
https://www.cdc.gov/motorvehiclesafety/teen_drivers/teendrivers_factsheet.html
https://www.cdc.gov/motorvehiclesafety/teen_drivers/teendrivers_factsheet.html
https://secure.cihi.ca/free_products/NTR_CDS_2008_2009_Annual_Report.pdf
https://secure.cihi.ca/free_products/NTR_CDS_2008_2009_Annual_Report.pdf
https://www.racv.com.au/content/dam/racv/images/public-policy/reports/RACV_Voluntary%20Apps%20Report_WEB.pdf
https://www.racv.com.au/content/dam/racv/images/public-policy/reports/RACV_Voluntary%20Apps%20Report_WEB.pdf
https://www.who.int/violence_injury_prevention/road_safety_status/2018/en/
http://www.w3.org/Style/XSL
http://www.renderx.com/


23. Olsen EO, Shults RA, Eaton DK. Texting while driving and other risky motor vehicle behaviors among US high school
students. Pediatrics 2013 Jun;131(6):e1708-e1715. [doi: 10.1542/peds.2012-3462] [Medline: 23669511]

24. Klauer SG, Guo F, Simons-Morton BG, Ouimet MC, Lee SE, Dingus TA. Distracted driving and risk of road crashes among
novice and experienced drivers. N Engl J Med 2014 Jan 02;370(1):54-59 [FREE Full text] [doi: 10.1056/NEJMsa1204142]
[Medline: 24382065]

25. Ehsani J, Li K, Simons-Morton B. Teenage Drivers Portable Electronic Device Use While Driving. 2015 Presented at:
Eighth International Driving Symposium on Human Factors in Driver Assessment, Training and Vehicle Design; June
22-25, 2015; Salt Lake City, UT. [doi: 10.17077/drivingassessment.1575]

26. Bailin A, Adesman A, Sunday SR. Texting While Driving Among High School Students in the United States: Analysis of
2011 Data From the National Youth Risk Behavior Survey (YRBS). Journal of Adolescent Health 2013 Feb;52(2):S85-S86.
[doi: 10.1016/j.jadohealth.2012.10.201]

27. Alberta Transportation Office of Traffic Safety. Distracted driving convictions by offence date in Alberta. Edmonton, AB:
Alberta Government; 2016 Apr. URL: https://open.alberta.ca/dataset/c0a8c482-a7d4-4be4-9997-389e583a258e/resource/
300b4d5d-9f43-42a2-a869-cd605a346835/download/distracteddrivingconvictions.pdf [accessed 2019-11-25]

28. Matys F. Simcoe.com. 2017. Distracted driving top killer on Ontario roads four years running: OPP. URL: https://www.
simcoe.com/news-story/7199234-distracted-driving-top-killer-on-ontario-roads-four-years-running-opp/ [accessed
2019-11-25]

29. StatCounter GlobalStats. Search Engine Market Share Worldwide. URL: http://gs.statcounter.com/search-engine-market-share
[accessed 2019-11-25]

30. Google Search.: Wikipedia URL: https://en.wikipedia.org/wiki/Google_Search [accessed 2019-11-25]
31. Wang L, Wang J, Wang M, Li Y, Liang Y, Xu D. Using Internet search engines to obtain medical information: a comparative

study. J Med Internet Res 2012;14(3):e74 [FREE Full text] [doi: 10.2196/jmir.1943] [Medline: 22672889]
32. Allam A, Schulz PJ, Nakamoto K. The impact of search engine selection and sorting criteria on vaccination beliefs and

attitudes: two experiments manipulating Google output. J Med Internet Res 2014;16(4):e100 [FREE Full text] [doi:
10.2196/jmir.2642] [Medline: 24694866]

33. Jankowski W, Hoffmann M. Can Google Searches Predict the Popularity and Harm of Psychoactive Agents? J Med Internet
Res 2016;18(2):e38 [FREE Full text] [doi: 10.2196/jmir.4033] [Medline: 26916984]

34. Memon M, Ginsberg L, Simunovic N, Ristevski B, Bhandari M, Kleinlugtenbelt YV. Quality of Web-based Information
for the 10 Most Common Fractures. Interact J Med Res 2016 Jun 17;5(2):e19 [FREE Full text] [doi: 10.2196/ijmr.5767]
[Medline: 27317159]

35. Seidl S, Schuster B, Rüth M, Biedermann T, Zink A. What Do Germans Want to Know About Skin Cancer? A Nationwide
Google Search Analysis From 2013 to 2017. J Med Internet Res 2018 May 02;20(5):e10327 [FREE Full text] [doi:
10.2196/10327] [Medline: 29698213]

36. Gjorgjievski M, Sprague S, Chaudhry H, Ginsberg L, Wang A, Bhandari M, et al. Distracted Driving on YouTubeTM A
Qualitative and Quantitative Analysis of Messages Portrayed (In press). J Med Internet Res 2019. [doi:
10.2196/preprints.14995]

Abbreviations
MVC: motor vehicle crash
NHTSA: National Highway Traffic Safety Administration

Edited by G Eysenbach; submitted 13.09.19; peer-reviewed by A Mavragani, S Kardes; comments to author 22.10.19; revised version
received 28.10.19; accepted 13.11.19; published 20.12.19.

Please cite as:
Poon J, Gjorgjievski M, Moga I, Ristevski B
Quality and Accuracy of Information Available on Websites for Distracted Driving: Qualitative Analysis
Interact J Med Res 2019;8(4):e16154
URL: http://www.i-jmr.org/2019/4/e16154/ 
doi:10.2196/16154
PMID:31859684

©Jeffrey Poon, Marko Gjorgjievski, Iustin Moga, Bill Ristevski. Originally published in the Interactive Journal of Medical
Research (http://www.i-jmr.org/), 20.12.2019. This is an open-access article distributed under the terms of the Creative Commons
Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction
in any medium, provided the original work, first published in the Interactive Journal of Medical Research, is properly cited. The

Interact J Med Res 2019 | vol. 8 | iss. 4 |e16154 | p.27http://www.i-jmr.org/2019/4/e16154/
(page number not for citation purposes)

Poon et alINTERACTIVE JOURNAL OF MEDICAL RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1542/peds.2012-3462
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23669511&dopt=Abstract
http://europepmc.org/abstract/MED/24382065
http://dx.doi.org/10.1056/NEJMsa1204142
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24382065&dopt=Abstract
http://dx.doi.org/10.17077/drivingassessment.1575
http://dx.doi.org/10.1016/j.jadohealth.2012.10.201
https://open.alberta.ca/dataset/c0a8c482-a7d4-4be4-9997-389e583a258e/resource/300b4d5d-9f43-42a2-a869-cd605a346835/download/distracteddrivingconvictions.pdf
https://open.alberta.ca/dataset/c0a8c482-a7d4-4be4-9997-389e583a258e/resource/300b4d5d-9f43-42a2-a869-cd605a346835/download/distracteddrivingconvictions.pdf
https://www.simcoe.com/news-story/7199234-distracted-driving-top-killer-on-ontario-roads-four-years-running-opp/
https://www.simcoe.com/news-story/7199234-distracted-driving-top-killer-on-ontario-roads-four-years-running-opp/
http://gs.statcounter.com/search-engine-market-share
https://en.wikipedia.org/wiki/Google_Search
http://www.jmir.org/2012/3/e74/
http://dx.doi.org/10.2196/jmir.1943
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22672889&dopt=Abstract
http://www.jmir.org/2014/4/e100/
http://dx.doi.org/10.2196/jmir.2642
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24694866&dopt=Abstract
http://www.jmir.org/2016/2/e38/
http://dx.doi.org/10.2196/jmir.4033
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26916984&dopt=Abstract
https://www.i-jmr.org/2016/2/e19/
http://dx.doi.org/10.2196/ijmr.5767
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27317159&dopt=Abstract
http://www.jmir.org/2018/5/e10327/
http://dx.doi.org/10.2196/10327
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29698213&dopt=Abstract
http://dx.doi.org/10.2196/preprints.14995
http://www.i-jmr.org/2019/4/e16154/
http://dx.doi.org/10.2196/16154
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31859684&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


complete bibliographic information, a link to the original publication on http://www.i-jmr.org/, as well as this copyright and
license information must be included.

Interact J Med Res 2019 | vol. 8 | iss. 4 |e16154 | p.28http://www.i-jmr.org/2019/4/e16154/
(page number not for citation purposes)

Poon et alINTERACTIVE JOURNAL OF MEDICAL RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Original Paper

Osteopathic Considerations for Peripheral Neuropathy Due to
Concomitant Diffuse Idiopathic Skeletal Hyperostosis Syndrome
and Lumbar Epidural Lipomatosis: Case Report

Justin Chin1*, BA; Bina Kviatkovsky2*, DO; Christine Lomiguen3*, MD
1Touro College of Osteopathic Medicine, New York, NY, United States
2Staten Island University Hospital, Northwell Health, Staten Island, NY, United States
3Lake Erie College of Osteopathic Medicine, Erie, PA, United States
*all authors contributed equally

Corresponding Author:
Justin Chin, BA
Touro College of Osteopathic Medicine
230 West 125th Street
New York, NY, 10025
United States
Phone: 1 9259139989
Email: jchin2@student.touro.edu

Abstract

Background: Diffuse idiopathic skeletal hyperostosis (DISH) syndrome and lumbar epidural lipomatosis are relatively
asymptomatic neurological conditions, with findings often seen incidentally on radiological studies.

Objective: The aim of this paper is to present unique findings of concomitant, symptomatic DISH syndrome and lumbar epidural
lipomatosis and to discuss the osteopathic diagnosis and treatment implications.

Methods: Concomitant, symptomatic variants are rare and present challenges to treatment and management, as seen with a
60-year-old African American woman who presented with worsening disequilibrium and new-onset bilateral fingertip numbness.
Past medical history was significant for alcohol abuse disorder, hypertension, hyperlipidemia, and multiple episodes of self-resolving
vertigo and lower extremity neuropathy.

Results: The patient was referred to the neurology department for stroke workup, which was negative. Osteopathic structural
exam revealed thoracolumbar and sacral dysfunctions. Magnetic resonance imaging revealed findings consistent with thoracic
DISH syndrome and lumbar epidural lipomatosis in the areas of somatic dysfunctions.

Conclusions: Due to minimal information on osteopathic manipulative treatment in rare neurological diseases, only gentle
techniques of myofascial release, balanced ligamentous tension, and muscle energy were performed with resultant minimal
improvement, thus highlighting the necessity for better guidelines and further research.

(Interact J Med Res 2019;8(4):e14607)   doi:10.2196/14607

KEYWORDS

diffuse idiopathic skeletal hyperostosis syndrome; epidural lipamtosis; ostepathic medicine

Introduction

Neurological symptoms are notoriously nonspecific, with
differentials ranging from primary causes such as a tumor to
secondary causes of dysfunction in other body systems. Further
complicating the diagnosis, one-third of all neurological patients
have findings that can only be partially or not at all explained
by a discrete, organic disease [1]. Psychosocial and other
external factors also play a role in neurological symptoms and

disease manifestation [1,2]. With considerable overlap in
epidemiology, pathogenesis, and treatment options for various
neurological diseases and syndromes of exclusion, patients often
spend much of their time searching for a panacea, leading to
endless frustration and delayed diagnosis/treatment.

History elicitation is difficult, as patients often lack the ability
to distinguish the subtle differences that separate one disease
from another. Studies have shown that patients frequently give
unclear, inconsistent, and unreliable answers, especially in acute
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care/emergency room settings [1,2]. Osteopathic physicians are
trained to assess the person as a unit of body, mind, and spirit.
Osteopathic manipulative treatment (OMT) is based on the
understanding of this relationship in helping the body return to
a state of homeostasis and health maintenance. Here, we present
a complicated case of dizziness and peripheral neuropathy with
associated osteopathic findings unresponsive to OMT and
subsequent possible etiologies elucidated on radiological
workup.

With no reports of concomitant, symptomatic disseminated
idiopathic skeletal hyperostosis (DISH) syndrome and lumbar
epidural lipomatosis, the aim of this paper is to present these
unique findings and discuss the osteopathic diagnosis and
treatment implications.

Methods

Overview
A 60-year-old African American female with a past medical
history of alcohol abuse, controlled hypertension, and
hyperlipidemia presented to the emergency department with a
1-week history of worsening disequilibrium and new bilateral
upper extremity fingertip numbness after a fall.

Case Presentation
In the emergency room, she denied any noticeable trauma, loss
of consciousness, headache, diplopia, hearing loss, tinnitus,
nausea, or vomiting at the time. Previously, she had vertiginous
symptoms for several years, with minimal improvement on
meclizine and an inconclusive workup with her primary care
physician. Separately, she also reported a long history of
self-resolving lower extremity numbness/neuropathy that she
had associated with her previous occupation as a housekeeper,
which required her to frequently be on her knees and feet. At
the time of admission, she complained that her lower extremities
were now constantly numb, with new intermittent burning (7/10
on the Numeric Pain Scale), nonradiating pain, which limited
her ability to walk. Noncontrast head computed tomography
was performed for stroke concerns, with subsequent results
showing no acute intracranial pathology other than mild, chronic
microvascular changes. She was referred to the neurology
department for further workup.

Results

A physical exam at admission revealed nonacute distress, with
vitals within normal limits. The neurological exam was positive

for right eye horizontal and vertical nystagmus, lower extremity
motor weakness, and subjective bilateral sensory paresthesia in
dermatomes T10-S2. The patient was able to distinguish soft
versus sharp touch, but reported that it was a blunted sensation
when compared to dermatomes above T10. Upper extremity
motor and sensory exams were normal, with apparent resolution
of her bilateral fingertip numbness. Orthostatic exam showed
all values within normal limits and negative improvement of
symptoms with the Dix-Hallpike and Epley maneuvers.
Complete blood count, comprehensive metabolic panel,
autoimmune panel, vitamin B12, and thyroid panels were within
standard ranges.

Osteopathic structural exam revealed numerous somatic
dysfunctions: occipital-atlas joint flexed-rotated right-side bent
left, atlantoaxial joint rotated right, C4 vertebra flexed-rotated
right and side bent right, T5-T9 vertebral in neutral rotation left
and side bent right, T12-L2 vertebra in neutral rotation right
and side bent left, right-on-right sacral torsion, and left
posteriorly rotated innominate. No appreciable viscerosomatic
reflexes were visualized. Upper and lower extremity somatic
dysfunctions were negligible. Gentle myofascial release,
balanced ligamentous tension, and muscle energy were selected
and applied to the thoracolumbar, sacral, and innominate somatic
dysfunctions with minimal improvement in symptoms. Cervical
treatment was deferred due to patient request. Reassessment
showed persistent thoracolumbar dysfunctions. Further trials
of OMT were deferred on the patient’s request.

Further workup on computed tomography angiogram revealed
a 2.5 × 1.5 mm saccular aneurysm from the anterior
communicating artery, hypoplastic A1 segment of the right
anterior cerebral artery, small vertebrobasilar circulation, and
dominant anterior circulation. Magnetic resonance imaging
(MRI) of the cervical and thoracic spine were motion limited,
but revealed a C4-C5 osteophyte complex with associated C2-C7
spinal cord compression of the thecal sec secondary to disc
osteophyte complexes and disseminated idiopathic skeletal
hyperostosis throughout the thoracic spine (Figure 1). MRI of
the lumbar spine revealed moderate stenosis of L2-L3 with
epidural lipomatosis at L3-L4 (Figure 2). Endovascular and
neurosurgical teams were consulted, but the patient declined
surgical intervention. Conservative management and supportive
care were discussed, and she elected for physical therapy and
outpatient nerve conduction studies and electromyography.
OMT was also discussed as an alternative method to addressing
chronic symptoms.
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Figure 1. T1-weighted sagittal magnetic resonance imaging of the cervical and thoracic spine revealing C4-C5 osteophyte complex with associated
C2-C7 spinal cord compression of the thecal sac secondary to disc osteophyte complexes (blue box) and disseminated idiopathic skeletal hyperostosis
syndrome throughout the thoracic spine, particularly at the levels of T5-T9 (red box). Orientation: I indicates inferior.

Figure 2. T2-weighted sagittal magnetic resonance imaging of the lumbar spine revealing moderate stenosis of L2-L3 with epidural lipomatosis at
L3-L4. Orientation: I for inferior.
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Discussion

First described in 1975, spinal epidural lipomatosis (SEL) is
rare condition, wherein there is a hypertrophy of adipose tissue
in the spinal epidural space that results in compression of nerves
in the affected region [3]. SEL occurs in 1 of every 40 patients,
with presentations ranging widely from asymptomatic to cauda
equina syndrome/permanent nerve damage [4,5]. Although SEL
can occur throughout the spinal cord, the majority of cases have
been documented in the thoracic and lumbosacral region, with
the rarest described in the cervical region [6,7]. The exact
pathophysiology of SEL is unknown; however, various
associations have been made, depending on the region.
Exogenous long-term steroid use and male gender have been
associated with thoracic SEL in over 75% of the reported cases
[3,7]. In comparison, cervical and lumbosacral SEL are largely
idiopathic and incidentally seen on MRI [7]. Other possible
associations/causes include Cushing disease, Cushing syndrome,
obesity, hypothyroidism, and pituitary adenoma [8,9]. Treatment
options for symptomatic SEL range from conservative treatment
of dietary changes, weight loss, and long-term steroid weaning
to decompressive laminectomy and adipose resection [3,10].
Although studies have shown equal efficacy, surgical
intervention is generally reserved for failed conservative
management, as there are considerable complications and
morbidity associated with the postoperative management of
concomitant medical problems [9,10].

DISH syndrome is the abnormal calcification of ligaments or
bone formation in the axial or appendicular skeleton [11].
Commonly diagnosed using criteria established in 1976, its
alternate names are Forestier disease, senile ankylosing
spondylosis, and ankylosing hyperostosis [11,12]. This condition
involves abnormal calcification of either the anterior or posterior
longitudinal ligament of the spine, with the thoracic region being
the most common [12]. Peripherally, it is characterized by
calcification and hyperossification of entheses or sites where
ligaments/tendons attach to bone [13]. The incidence and
prevalence of DISH syndrome are largely unknown and
underreported due to its asymptomatic nature [14,15].
Symptomatic manifestation is variable, ranging widely from
monoarticular synovitis to mass effect airway obstruction.
Similar to SEL, the pathogenesis of DISH syndrome is unclear,
with mechanical factors, genetics, environmental exposures,
and metabolic/dietary conditions as proposed mechanisms or
having possible associations [13,16]. Limited research exists
on treatment, with the majority pursuing conservative
management, analgesics, physical therapy, or a combination of
the aforementioned [15]. In extremely rare cases of extensive
calcification or if osteophyte formation is causing severe and
focal symptoms, surgical intervention with excision or resection
of bony tissue may be warranted [16].

On reviewing the literature, we did not find any reports of
patients with symptomatic concomitant lumbar SEL and thoracic
DISH syndrome. In our case, the patient had a complicated
clinical picture, with multiple comorbidities and disease
associations with lumbar SEL and DISH syndrome, such as
chronic alcohol abuse, hypertension, hyperlipidemia, and
obesity. Although such findings supported a diagnosis of
symptomatic lumbar SEL and DISH syndrome, definitive
diagnosis and treatment of the patient’s complaints remained
elusive, as there is a paucity of research regarding simultaneous
disease presentation. Her CT angiogram findings and alcohol
abuse disorder history may also have played a role in her
vertiginous symptoms. In both lumbar SEL and DISH syndrome,
studies have explored the difficulty in creating a comprehensive,
conservative management plan due to variability in symptom
manifestation and severity. With this unpredictable expression,
OMT has been proven to be an effective modality for treating
similar intractable pain/discomfort syndromes that are refractory
to established management options [17]. Treatments of both
DISH- and SEL-affected areas were performed together, as
minimal differences for standard treatments exist between the
two conditions [3,15].

Coupled with the osteopathic philosophy of seeing the patient
as a sum of mind, body, and spirit, greater research needs to be
conducted on application of osteopathic treatment to rarer
diseases and syndromes. Although somatic dysfunction can be
an indicator of an underlying pathology, there is conflicting and
limited data on osteopathic diagnosis and subsequent treatment
in rarer diseases [18]. Furthermore, while general guidelines
exist on the use of direct versus indirect techniques, more studies
are needed to categorize the efficacy of said techniques on rarer
diseases and the treatment frequency [19]. Greater
standardization and blinded trials are needed to be better able
to reproduce results and studies [20]. Furthermore, the patient
was lost to follow-up after hospital discharge, despite attempts
to contact the patient.

Concomitant DISH syndrome and lumbar spinal epidural
lipomatosis may present symptomatically with peripheral
neuropathy. DISH syndrome and SEL have various disease
associations; however, the pathogenesis remains unclear, which
hinders the development of treatment options. Case presentation
of a patient with these symptoms serves to highlight the
complexity and variability of disease presentation. Limited
research exists on concomitant DISH syndrome and lumbar
SEL as well as the effectiveness of osteopathic management.
Further research is required to better understand and develop
osteopathic treatment for rare syndromes that are refractory of
conservative or traditional management.
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Abstract

Background: Allergic diseases, such as allergic asthma, rhinitis, and atopic eczema, are widespread, and they are a considerable
burden on the health care system. For patients and health care professionals, Web-based training programs may be helpful to
foster self-management and provide allergy-specific information, given, for instance, their good accessibility.

Objective: This study aimed to assess an exploratory sample of publicly available allergy-specific Web-based training
programs—that is, interactive, feedback-oriented Web-based training platforms promoting health behavior change and improvement
of personal skills—with regard to (1) general characteristics, aims, and target groups and (2) the extent to which these tools meet
established criteria for the reporting, methods, and content of evidence-based (digital) health information and education.

Methods: Web-based training programs were identified via an initial Google search and a search of English and German
language websites of medical and public health services, such as the European Centre for Allergy Research Foundation (German),
Asthma UK, and Anaphylaxis Canada. We developed a checklist from (1) established guidelines for Web-based health information
(eg, the Journal of the American Medical Association benchmarks, DISCERN criteria, and Health On the Net code) and (2) a
database search of related studies. The checklist contained 44 items covering 11 domains in 3 areas: (1) content (completeness,
transparency, and evidence), (2) structure (data safety and qualification of trainers and authors), and (3) impact (effectiveness,
user perspective, and integration into health care). We rated the Web-based training programs as completely, partly, or not
satisfying each checklist item and calculated overall and domain-specific scores for each Web-based training program using SPSS
23.0 (SPSS Inc).

Results: The 15 identified Web-based training programs covered an average of 37% of the items (score 33 out of 88). A total
of 7 Web-based training programs covered more than 40% (35/88; maximum: 49%; 43/88). A total of 5 covered 30% (26/88) to
40% (35/88) of all rated items and the rest covered fewer (n=3; lowest score 24%; 21/88). Items relating to intervention (58%;
10/18), content (49%; 9/18), and data safety (60%; 1/2) were more often considered, as opposed to user safety (10%; 0.4/4),
qualification of staff (10%; 0.8/8), effectiveness (16%; 0.4/2), and user perspective (45%; 5/12). In addition, in 13 of 15 Web-based
training programs, a minimum of 3 domains were not covered at all. Regarding evidence-based content, 46% of all Web-based
training programs (7/15) scored on use of scientific research, 53% on regular information update (8/15), and 33% on provision
of references (5/15). None of 15 provided details on the quality of references or the strength of evidence.

Conclusions: English and German language allergy-specific Web-based training programs, addressing lay audiences and health
care professionals, conform only partly to established criteria for the reporting, methods, and content of evidence-based (digital)
health information and education. Particularly, well-conducted studies on their effectiveness are missing.
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Introduction

Background
The number of people affected by allergies and asthma varies
around the world, but the prevalence of allergic diseases is high,
particularly of allergic asthma, rhinitis, and atopic eczema [1-5].
Allergy-specific Web-based health information (WHI), as well
as Web-based training programs (WTPs), can be a vital source
of help for patients and health care professionals (HCPs). People
affected by allergies and asthma, particularly those with
mild-to-moderate symptoms, may not regularly see a physician
but rely on self-treatment. This includes, for instance,
nonprescription medicines, reading information on the Web, or
even simply trying to get through the allergy season without
help. Here, WHI or WTPs may be an alternative to doing
nothing or relying only on one’s own knowledge and skills.
Previous research has outlined the effectiveness of various
measures [6,7]. For HCPs, allergy-specific WHI and/or WTPs
might be relevant, given a need for continuous medical
education and for support of their patient’s self-management
skills [8]. We consider WTPs to comprise Web-based offers
that go beyond mere provision of information, providing
feedback and interactive learning opportunities promoting health
behavior change and improvement of personal skills, without
human interaction. We distinguish WTPs from services
dedicated to Web-based treatment or counseling and from apps
designed for digital mobile devices, such as tablets or phones
[9-12]. A WTP works on desktop computers and mobile devices,
but it will not need features specific to the mobile device, such
as sensors or location awareness.

An allergy-specific WTP may assess patients’current symptom
avoidance practices during the allergy season and then give
feedback on the effectiveness of that approach (feedback). If a
patient is thereby encouraged to apply more effective
approaches, this also improves self-management (personal
skills). WTPs can also provide a diary for daily recording of
symptoms medication use, which may then be shared
electronically with a doctor or during a Web-based consultation
(interactive learning). For professionals, a WTP could provide
fictional cases of patients with allergic symptoms and guide
them through the correct assessment and treatment (strengthen
treatment skills and care practice). Although WTPs may be
promising in general, previous research has highlighted a range
of respective challenges in particular: limited abilities to access,
understanding and applying health information (health literacy),
poor-quality information and sources, use of jargon, inaccuracy,
information overload, and a lack of universal requirements
regarding content and methods [13-21]. By quality, we refer to

the extent to which allergy-specific WTPs conform to
established criteria on presentation of health information and
its application to health care practice. Numerous initiatives have
proposed criteria to ensure high-quality WHI (and hence WTPs),
the most prominent being the Journal of the American Medical
Association (JAMA) benchmarks [22], Health On the Net
(HON) code [23], and the DISCERN criteria [24]. Yet, because
of the sheer amount and variety of WHI, there is no one tool
for evaluation or use of quality criteria that covers the entire
spectrum of information sources [16]. The quality of intervention
descriptions has also been criticized as making it difficult to
build on or replicate available learning sources [25].

Objectives
We are not currently aware of any overview of the quality of
allergy-specific WTPs or the use of quality criteria by
Web-based services intended for allergy sufferers or HCPs. A
few studies have examined the effectiveness of digital asthma
self-management [26,27], the impact of Web-based peer support
for children with asthma [28], and Web-based support pilot
studies [29]. Given this background, the objective of our study
was to analyze an exploratory sample of publicly available,
free-of-charge allergy-specific WTPs. Specifically, we analyzed
(1) the general characteristics, aims, and target groups of WTPs,
(2) the evidence base underlying WTPs’ content, and (3) the
degree to which WTPs account for criteria on the reporting,
methods, and content of (digital) health information (see also
population, intervention, comparison, outcome table in
Multimedia Appendix 1). As aspects, such as structure, quality
of information, and evidence base, are relevant independent of
the WTPs’ target group, we did not limit our analysis to either
lay people or HCPs.

Methods

Search Strategy and Selection of Web-Based Training
Programs for Assessment
We conducted a Google search to retrieve and select relevant
WTPs. As this is an exploratory study, we constrained the search
to WTPs in English and German, that is, the languages spoken
by our research team. We used a public search engine, as the
Web-based sources need to be available to lay people, rather
than being available only in a scientific database intended for
experts. We added a search in PubMed to check for potentially
relevant WTPs not found in Google and for scientific evaluations
of WTPs. For the search, terms were combined with regard to
(1) indication/disease and (2) the diverse types of available
Web-based sources (Figure 1).
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Figure 1. Search Strategy. WTP: Web-based training program; HCP: health care professional.

In addition, we searched country-specific websites of institutions
that provide general health information or specialize in allergies
and atopic diseases: medical associations, health insurers, state
health services, and official Public Health information portals.
This included the National Health Service, Allergy UK (United
Kingdom), the American Academy of Allergy (United States),
Allergy Aware Canada (Canada), Australasian Society of
Clinical Immunology and Allergy (Australia), the German
Medical Association, the European Centre for Allergy Research
Foundation (Germany), the European Academy of Allergy and
Clinical Immunology (Switzerland), and the World Allergy
Organization (United States). From these sources, we included
tools that provided allergy- and/or asthma-specific training for
lay people and HCPs (medical doctors, nurses, school staff, and
pharmacists). We also categorized retrieved sources as either
(1) informative websites, (2) apps, or (3) WTPs. Next, we
selected only services and tools of type (3), according to the
abovementioned description of WTPs, to limit the analysis to
the more comprehensive, interactive learning approaches. We
ended the search after no new, additional WTPs were found by
different searches using the same search strategies. Criteria for
exclusion were as follows: not free of charge, available only by
physician referral, and not yet or no longer publicly available.

Checklist: Development and Application
To assess the selected WTPs, we first conducted a PubMed
search for standards, guidance, and tools to develop, report,

and/or critically appraise WHI and WTP. We then summarized
the criteria from different sources [9,22,23,25,30] and adapted
the description and wording of each criterion into an assessment
item (Multimedia Appendix 2). The summary checklist resulted
in a list of 44 items, subdivided into 11 domains (Textbox 1).

For each WTP, 3 researchers read and worked through the
respective program and extracted relevant text passages
independently. The extracted material was given one of the
following ratings:

• Yes: criterion satisfied according to the available
information

• Partly: criterion satisfied to some extent
• No (not done or not stated): criterion not satisfied or no

information about whether the aspect/content relevant to
the respective criterion was not considered or simply not
stated

• Not included: the WTP’s design does not address the
criterion, although it seems relevant

After initial assessment, missing information and unclear ratings
were discussed among the 3 researchers to reach agreement.
Finally, we assigned a score for each rating (yes=2, partly=1,
no=0, and not part of WTP=–1) and calculated per-domain and
overall scores for each WTP, using SPSS 23. For instance, the
category ‘indication’ includes 9 criteria, hence a maximum
per-domain score of 18 can be given.
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Textbox 1. List of quality criteria for Web-based training programs, adapted from studies.

Indication

• The symptoms addressed by the program are described

• The levels of severity of the allergy, with which the program is supposed to help, are described

Intervention

• Full provider contact details are given

• The program type (self-help, coaching, chat, etc) is described

• The description of the type of program is transparent and freely accessible

• Rationales and aims are described

• The program is described separately for other target groups (who may also be interested in the content), either for lay people or professionals

• A minimum/maximum usage time is mentioned

• A certain usage time is recommended

• The recommended usage time is supported by evidence

• Alternatives for using this particular program are mentioned

Content

• The information has been researched scientifically and systematically

• The information is up to date

• The information is updated regularly according to most recent available knowledge

• Transparent sources/references are provided

• The content of the information is formulated neutrally and factually

• The information/content mentions potential uncertainties and risks

• Transparent information regarding financing and conflicts of interest are provided

• Potential usage/user differences because of age or sex are mentioned

• The content is differentiated for/adapted to different target groups

Safety

• Potential unintended effects of using the program are described

• The program describes what happens in case of an unintended effect

Qualification

• Users can contact an expert

• The qualification of the expert is described (if part of intervention)

• Experts that can be contacted use an intervention manual

• Experts are being supervised

Effectiveness

• The effectiveness of the program is assessed (via a scientific evaluation)

User perspective

• The program is accessible (eg, by hearing- or vision-impaired users)

• The program is free of charge

• The program is available in different languages

• Completion/termination rates are mentioned

• User satisfaction with the program is assessed

• The success of the program is assessed (have the users completed the modules successfully)

Interact J Med Res 2019 | vol. 8 | iss. 4 |e12225 | p.38http://www.i-jmr.org/2019/4/e12225/
(page number not for citation purposes)

Lander et alINTERACTIVE JOURNAL OF MEDICAL RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Integration into care

• User behavior is followed up

• Users can communicate with other users and/or other professionals

Legal aspects

• It is stated who is liable in case of mistakes and adverse effects

Data safety

• It is clearly mentioned that data safety is ensured by the provider

• The user can register anonymously

• A description of how user data are stored is given

• It is mentioned for how long the data are stored

• The user can ask the provider to delete personal data

• The program requires specific software (eg, operating system or browser)

Advertisement

• The program includes open/direct advertisement

• The program includes indirect advertisement

Results

General Characteristics
The search found 171 potentially relevant (and accessed)
allergy-specific WTPs, with 15 remaining after applying
exclusion criteria (Figure 1). Regarding those WTPs found via
PubMed, 3 WTPs required a fee, and 4 WTPs were only
available by physician referral. A total of 5 WTPs were not
publicly available, as they were part of a (closed) intervention
study [28,31-34]. Another 3 WTPs could not be found on the
internet, or they were no longer available. Providers of the 15
WTPs included in this analysis were based in the United
Kingdom (n=1), Germany (n=4), the United States (n=3),
Australia (n=4), Canada (n=2), and one was not country specific.
WTPs were run by (1) academic institutions (n=1), nonprofit
foundations/charities (n=7), medical societies (n=3), and
umbrella organizations thereof (n=2), publishing houses (n=1),
and a pharmaceutical training portal (n=1). A total of 14 of the
15 programs required registration and a user account for access.
Of the included WTPs, 53% (n=8) mentioned (only) 1 subject,
for example, asthma, anaphylaxis, pollen allergy, or simply
allergy without a focus. A total of 33% (n=5) of the WTPs
combined 2 subjects, for example, allergy and anaphylaxis, or
atopic eczema and food allergies. Except for the combination
of a specific allergy with anaphylaxis, WTPs mentioned no
reasons for combining subjects. The 2 programs with 3 or more
subjects aimed to provide a holistic overview of the various
types of allergies and how to deal with them. WTPs varied
widely in their style of presentation (Table 1).

Some (n=5) referred to an interactive online course or
interactive learning module; others described their program as
“online” or “e-learning” modules (n=4). Nevertheless, others
simply referred to an education course, active learning, or
individual learning modules and course (n=4), whereas a final
group focused on describing the format: scientific animation
and multimedia tool (n=2).

With regard to the precise didactic methods, 60% (n=9) of the
WTPs applied 4 or more methods. A total of 1 WTP, for
instance, combined visualized written information, animations,
videos, written instructions, case studies, a survey, a quiz, and
a feedback form. Another WTP applied preknowledge questions,
learning modules (short written information), short video,
multiple-choice questions for self-assessment, and a course
certificate for download after completion. A total of 2 WTPs
used 3 different methods, and 4 WTPs applied only 1 (n=1) or
2 (n=3) methods, for example, fictional characters telling their
disease story and interacting with the user via questions. The
WTPs did not explain why particular methods were chosen,
their didactic approach/model, or the didactic advantage of their
chosen methods. The WTPs addressed 3 broadly distinguishable
audiences: (1) lay people (ie, allergy sufferers), (2) HCPs
(including physicians), and (3) people who are not medical
experts but work in the public sector, that is, teachers and other
school staff. The latter were mentioned twice as the sole target
group. A total of 1 WTP addressed only lay people. A total of
7 WTPs were aimed at professionals, mostly referring to doctors
and professionals. The other 5 WTPs addressed mixed target
groups, that is, lay people and HCPs.
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Table 1. General information on assessed Web-based training programs.

MethodsAimLanguageProviderCountrySubjectsName

Lay people only

Learning modules;
Visualizations; Short

Provide ready
access to reli-

EnglishAustralasian
Society of Clini-

AustraliaAnaphylaxisAnaphylaxis First Aid Training
Community

video; Certificate;
Evaluation

able anaphylax-
is education

cal Immunolo-
gy and Allergy
(medical soci-
ety)

Health care professionals only

Introductory ques-
tions; Learning

Provide ready
access to reli-

EnglishAustralasian
Society of Clini-

AustraliaAllergic rhinitisAllergic Rhinitis e-training

modules; Visualiza-able allergiccal Immunolo-
tion; Short video;rhinitis educa-

tion
gy and Allergy
(medical soci-
ety)

Multiple-choice self-
control questions;
Certificate

Learning modules;
Final assessment;

Provide ready
access to reli-

EnglishAustralasian
Society of Clini-

AustraliaAllergies; Ana-
phylaxis

Allergy and Anaphylaxis e-training
for Health Care Professionals

Evaluation; Certifi-
cate

able anaphylax-
is rhinitis educa-
tion

cal Immunolo-
gy and Allergy
(medical soci-
ety)

Presentation by
speaker; Question
and Answer session

Provide a clear
overview about
asthma and aller-
gic rhinitis

EnglishWorld Allergy
Organization
(international
umbrella organi-
zation of medi-
cal societies)

United StatesAsthma; Aller-
gic rhinitis

Asthma and Allergic Rhinitis:
World Allergy Organization Online
Learning Series

Learning modules,
including assess-
ment; Evaluation

Educate health
professionals
about asthma
management

EnglishAsthma and Al-
lergy Founda-
tion of America
(foundation/non-
profit organiza-
tion)

United StatesAsthmaAsthma management and education
course

Audiovisual presen-
tation; Certificate;

Guide profes-
sionals in asth-

EnglishAsthma Aus-
tralia (founda-

AustraliaAsthmae-learning hub

Survey; Review
questions

ma manage-
ment and pa-
tient education

tion/nonprofit
organization)

Learning modules;
Presentation, includ-

Provide profes-
sionals with in-

EnglishNational Asth-
ma Council

United StatesAsthmaNational Asthma Council Australia
Online Learning

ing how-to videos;teraction learn-Australia (non-
profit charity) Introductory ques-

tions; Case studies
ing on the latest
information and
resources on
asthma

Videos; “Coaching”
for dealing with

Continuing edu-
cation

GermanAzerta
Apotheken Por-
tal (pharmacy
training portal)

GermanyAllergies (vari-
ous/general)

Azerta

clients; Question-
naire (knowledge
questions); Certifi-
cate

Lay people and health care professionals

Written information;
Slides; Multimedia

Train and im-
prove users’

EnglishImperial Col-
lege London

EnglandAsthma; Aller-
gy; Allergic

Itchy Sneezy Wheezy

guide; Feedback
form; Certificate

knowledge and
skills

(lead) with part-
ner organiza-
tions (academ-
ic)

Rhinitis;
Eczema
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MethodsAimLanguageProviderCountrySubjectsName

AnimationProvide knowl-
edge and infor-
mation interac-
tively

German;
English

Allum/
Kinderumwelt
gemeinnützige
GmbH Os-
nabrück (um-
brella organiza-
tion of medical
societies)

GermanyEnvironmental
substances
(main part); Al-
lergies (subpart)

Human-Biomonitoring

Visualized informa-
tion; Animation;
Videos; Instructions;
Case studies; Sur-
vey; Quiz; Feedback
form; Certificate

Provide informa-
tion and knowl-
edge to improve
behavior/skills
for emergency
situations

English;
French

Food Allergy
Canada (charita-
ble organiza-
tion)

CanadaAnaphylaxisAllergyaware

Introductory ques-
tionnaire; Interactive
presentation; Repeat
questions; Quiz;
Evaluation; Certifi-
cate

Help people
learn more
about asthma

EnglishAmerican Lung
Association
(voluntary
health organiza-
tion/nonprofit
organization)

United StatesAsthmaAsthma Basics

Use of fictional
characters to visual-
ize information; Sto-
ryline (scroll down)

Improve pa-
tient–physician
communication

GermanSpringer Medi-
zin Verlag
GmbH (publish-
ing house)

GermanyAsthmaLunge in Not

Others

Multiple choice;
Warmup questions;
Visualized informa-
tion; Audio sections
(information/facts);
Final quiz; Certifi-
cate

Support school
staff in the pre-
vention and
management of
food allergies
and anaphylaxis

EnglishFood Allergy
Research and
Education (non-
profit organiza-
tion)

CanadaFood allergies;
Anaphylaxis

Back to School

Learning mod-
ules/chapter; Assess-
ment questions

Independent
Web-based
learning;
knowledge ac-
quisition;
knowledge ap-
plication

GermanEuropean Cen-
tre for Allergy
Research Foun-
dation (nonprof-
it foundation)

GermanyNeurodermati-
tis; Food aller-
gies

Bist du auch allergisch?

Indication and Intervention
In the domains indication (2 items) and intervention (9 items),
almost all WTPs covered at least 50% of the total items,
resulting in a mean score of 52% (sum score: 2.1/4) for
indication and 58% (sum score: 10.4/18) for intervention (Table
2). For indication, all WTPs described the symptoms addressed
as part of the content and learning modules, but none described
the severity of symptoms that would or would not be addressed
(although 1 WTP was rated partly).

With regard to the description of interventions, 8 of 15 WTPs
covered more than half of the items for this category; 6 of those
covered more than two-thirds. General aspects, such as
rationales/aims (100%; 15/15), intervention type (86%; 13/15),

minimum/maximum usage time (60%; 9/15), and provider
details (66%; 10/15), were covered most often. More specific
aspects, such as separate intervention descriptions according to
the respective target group (13%; 2/15), alternatives to using
the WTP (27%; 4/15), and evidence for the recommendation of
a specific usage time (13%; 2/15), were addressed much less
frequently. For example, 1 WTP stated “You can undertake this
course at your own pace, but it is recommended that you
complete the modules within a two-week period,” though
without stating who exactly recommends this (see Multimedia
Appendix 3). In total, items belonging to the domains indication
(2) and intervention (9) were more often rated as fulfilled or
partly fulfilled (61%, n=101 ratings) than not fulfilled (39%,
n=64 ratings; Table 2).
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Table 2. Per-domain and overall scores.

Score, n (%)Name and WTPa

TotalAdver-
tisement

Data
safety

LegalCareUser per-
spective

EffectQualifi-
cation

SafetyContentInterven-
tion

Indica-
tion

Lay people , n (%)

39 (44)2 (50)2 (17)2 (100)0 (0)4 (33)0 (0)1 (12)0 (0)12 (67)14 (78)2 (50)WTP1

Professionals, n (%)

33 (37)2 (50)2 (17)2 (100)0 (0)5 (42)0 (0)1 (12)0 (0)11 (61)8 (44)2 (50)WTP2

38 (43)2 (50)2 (17)2 (100)0 (0)6 (50)2 (100)1 (12)0 (0)10 (56)12 (67)2 (50)WTP3

23 (26)2 (50)0 (0)0 (0)0 (0)4 (33)0 (0)2 (25)0 (0)5 (28)8 (44)2 (50)WTP4

27 (31)0 (0)0 (0)0 (0)0 (0)8 (67)0 (0)1 (12)0 (0)4 (22)12 (67)2 (50)WTP5

36 (41)2 (50)2 (17)0 (0)0 (0)6 (50)0 (0)0 (0)0 (0)11 (61)13 (72)2 (50)WTP6

41 (47)0 (0)5 (42)2 (100)0 (0)4 (33)0 (0)2 (25)0 (0)12 (67)14 (78)2 (50)WTP7

32 (36)2 (50)6 (50)2 (100)0 (0)4 (33)0 (0)0 (0)0 (0)7 (39)9 (50)2 (50)WTP8

Lay people and professionals, n (%)

27 (31)0 (0)0 (0)0 (0)0 (0)6 (50)0 (0)0 (0)0 (0)9 (50)10 (56)2 (50)WTP9

36 (41)0 (0)4 (33)0 (0)0 (0)6 (50)0 (0)3 (37)0 (0)11 (61)9 (50)3 (75)WTP10

43 (49)2 (50)4 (33)2 (100)0 (0)8 (67)0 (0)1 (12)4 (100)11 (61)9 (50)2 (50)WTP11

34 (39)0 (0)4 (33)2 (100)0 (0)10 (83)2 (100)0 (0)0 (0)5 (28)9 (50)2 (50)WTP12

21 (24)0 (0)2 (17)0 (0)0 (0)4 (33)0 (0)0 (0)0 (0)7 (39)6 (33)2 (50)WTP13

Others n (%)

38 (43)2 (50)0 (0)2 (100)0 (0)4 (33)2 (100)0 (0)2 (50)11 (61)13 (72)2 (50)WTP14

26 (29)0 (0)4 (33)2 (100)0 (0)2 (16.7)0 (0)0 (0)0 (0)6 (33)10 (56)2 (50)WTP15

Summary

32.9 (37)1.1 (27)2.5 (21)1.2 (60)0 (0)5.4 (45)0.4 (17)0.8 (10)0.4 (10)8.8 (49)10.4 (58)2.1 (52)WTP, mean
(SD)

88 (100)4 (100)12 (100)2 (100)4 (100)12 (100)2 (100)8 (100)4 (100)18 (100)18 (100)4 (100)Maximum, n
(%)

aWTP: Web-based training program.

Content and Safety
At least half the items related to content (n=9) were covered by
9 of 15 WTPs, that is, a score of at least nine out of 18, the
maximum covered being 67% (12 out of 18). Individual items
often fulfilled were evidence-based content (n=10; yes=7;
partly=3), provision of a date to indicate up to dateness (n=8),
regular updates of the information (n=8), and neutral and factual
content and language (n=15). Regarding the latter, this was
rated as fulfilled when the information did not include obvious
exaggerations or strongly positive/negative formulations, for
example, regarding a treatment option. Furthermore, 6 of 15
WTPs covered fewer than 40% of items in this category, 3 of
those covering only 20% to 30%. Items that were often not
covered included the provision of full references for all content
(partly=5; no=5), possible differences in how the service should

be used because of age and/or sex (n=0), uncertainties and risks,
for example, when following a specific recommendation or
knowledge gaps (n=5; see Table 3 for examples), and funding
and conflicts of interest (yes=5; partly=6).

Although references were provided by several WTPs (see
above), none provided explicit descriptions of the quality of
those references, the type and strength of evidence within these
references, and how the references were used to develop content
to cover the (full) spectrum of relevant, evidence- and/or
expert-based issues regarding prevention, diagnosis, and
treatment. Given the number of WTPs covering less than 40%
of all content-related items, the mean score for this category
was 49% (sum score 8.8 of 18). Of all ratings (n=135), 42%
(n=75) of the ratings were positive (“yes”) and 44% (n=60) of
the ratings were negative (“no” or “not addressed”); the rest
were rated “partly” (14%).
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Table 3. Rating summary.

Not part, n (%)No, n (%)Partly, n (%)Yes, n (%)Total ratings, nItem, nDomain

2 (7)13 (43)0 (0)15 (50)302(1) Indication

10 (7.4)39 (28.8)16 (11.8)70 (51.8)1359(2) Intervention

19 (14.0)41 (30.3)19 (14.0)56 (41.4)1359(3) Content

17 (57)10 (33)0 (0)3 (10)302(4) Safety

23 (38)28 (47)6 (10)3 (5)604(5) Qualification of staff

0 (0)12 (80)0 (0)3 (20)151(6) Effectiveness

0 (0)49 (54)1 (1)40 (44)906(7) User perspective

30 (100)0 (0)0 (0)0 (0)302(8) Integration into care

0 (0)6 (40)0 (0)9 (60)151(9) Legal aspects

17 (19)55 (61)0 (0)18 (20)906(10) Data safety

0 (0)22 (73)0 (0)8 (27)302(11) Advertisement

118 (17.8)275 (41.6)43 (6.5)225 (34.0)66044Rating summary

Regarding user safety from potential adverse effects during or
because of the provided content, many WTPs included only
general information and learning material, which is unlikely to
have serious effects. Therefore, information about adverse
effects (n=8) and system reaction in case of adverse events (n=9)
were often not addressed. Programs with more serious content,
for example, instructions for using an anaphylaxis auto-injector,
mostly did not provide respective information (n=4) or a
description of what happens in case of an emergency/adverse
reaction from the user (n=6). Only 2 of 15 WTPs addressed any
safety-related items, resulting in a mean sum score of 10% (0.8
of 8).

User Perspective and Qualification of Staff
Items in these domains were covered to a varying extent,
resulting in a sum score of 5.4 out of 12 (45%) for user
perspective and 0.8 out of 8 (10%) for qualification of staff.
Regarding user perspective, 7 WTPs covered at least 50% of
all items in this category (n=6); 1 WTP covered 83%. Of the
remaining WTPs (n=8) with scores below 50%, 6 WTPs covered
only 33%. Items that were addressed least often included WTPs
being free of barriers; only 5 WTPs provided services for
handicapped users, such as listening sessions, availability of
different languages (n=5), none provided a description of
completion rates. A total of 8 WTPs assessed user satisfaction,
mostly via a survey after completion of the learning modules,
and 7 assessed the learning outcomes and whether users
completed all parts. This was usually done by a final assessment
or final quiz with knowledge-based questions and test result
feedback. Regarding contact with and qualification of staff, all
but 1 WTP covered fewer than 30% of the 4 items in this
category. Items that were addressed at least to some extent
included a description of the education and qualification of the
involved staff (n=3) and user contact with an HCP (partly=6).
However, the latter was always only indirect contact via email
or feedback forms, not live chat or Question and Answer
sessions. The remaining items were not covered at all, and 7 of
15 WTPs covered none of the 4 items. Of all ratings for the
abovementioned items (n=150), 29% (n=43) of the ratings were

positive, and 67% (n=100) of the ratings were negative (7 rated
“partly”).

Data Security and Legal Aspects
Only 1 WTP covered 50% of the items relating to data security;
another WTP covered 41%. Items that were addressed most
often included adherence to data safety and information
regarding data storage. All others covered 33% (n=4) or fewer
(n=5) of the respective items; 4 covered none. Therefore, only
21% of all items in this category were covered on average,
corresponding to a mean sum score of 2.5 out of 12. For the
majority of programs, it was not clear whether user data were
stored (n=10), for how long (n=13), or whether the user could
request data deletion (n=12). However, 9 WTPs provided
information on legal responsibilities, mostly emphasizing the
user’s responsibility, for example, “The [...] shall not be
responsible for any eventualities arising from the use of, or
reliance on, the information contained on, or referred to in, this
website or of those sites linked to this website.”

Effectiveness, Integration Into Care, and
Advertisement
WTPs covered very few items (n=5) belonging to
effectiveness—mean sum score 0.4 out of 2; 20%, integration
into care (0/4) and 27% advertisement (1.1/4). A total of 3 WTPs
mentioned having scientifically evaluated their effectiveness,
for example, on acquired factual knowledge or changes in daily
activities. The rest were silent on this. Furthermore, no WTP
seemed to have integrated technical interfaces for physicians
or other HCPs to check the usage behavior of their patients.
Finally, 8 of 15 WTPs included some form of advertisement as
part of the content/learning modules, mostly related to
auto-injector products for anaphylactic shock. No other WTPs
explicated their avoidance of direct or indirect (hidden)
advertisement. Overall, of all ratings for the 3 domains (n=75),
10 were positive (“yes”) and 64 were negative (“no”; “not
included”).
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Overall Scores
On average, WTPs covered 37% of all 44 items, that is, a sum
score of 33 out of 88. A total of 7 WTPs covered more than
40%, the highest score being 49% (n=1). In total, 5 covered
30% to 40% of all rated items; the rest covered fewer (n=3),
the lowest score being 24% (19/88). In addition, in 13 of 15
WTPs, at least 3 domains’ respective items were not covered
at all (0%). This particularly included (user) safety, contact with
and qualification of staff, effectiveness, and integration into
care.

Discussion

Principal Findings
This study aimed to analyze an exploratory sample of publicly
available, free-of-charge allergy-specific WTPs regarding
general characteristics, evidence base and coverage of criteria
related to structure, and content and practice application. On
the basis of the abovementioned aims, our main findings can
be structured around the following aspects.

Finding Web-Based Training Programs on the Internet
for Allergies
From a user perspective and as described in previous research
regarding the search for WHI more generally, finding and
differentiating between services appears complex [35]: first, as
is evident from our own search, there seemed no particular
approach that would provide a good overview of the most
relevant WTPs. Instead, search results varied widely according
to the search terms used. Some programs were rather found by
coincidence or only when searching the website of a specific
institution, which may not always be known to everyone. In
addition, as selected Web-based programs varied considerably
in how they named and described their specific service,
understanding and comparing the different options may be
difficult for nonexperts, at least regarding the different learning
approaches and which of them might best suit particular user
needs.

Domains/Items Often Covered by Web-Based Training
Programs
Domains for which high(er) scores were achieved included
indication (52%; 2/4), intervention (58%; 10/18), content (49%;
8/18), and user perspective (45%; 5/12). Items that were often
covered as part of these domains included more general aspects,
such as subject, contact details, factual information, up to
dateness, and legal responsibilities. Most of these criteria may
be regarded as aspects that need to be considered and
communicated by any Web-based learning resource, particularly,
who provides the service, what it is about, and what it aims at.
In addition, providing this information may not require much
(extra) effort, for example, it is straightforward to provide
contact details or a funding statement.

Domains/Items Often not Covered by Web-Based
Training Programs
The surveyed WTPs scored particularly low for the domains
effectiveness, qualification of staff, integration into care, and
data safety (sum scores 0%-20%). The respective criteria that

were least often considered were description of
education/qualification of involved staff (qualification),
scientific assessment of intervention effectiveness
(effectiveness), WTPs being free of barriers and available in
different languages (user perspective), and details regarding
data storage (data security). Even among those domains with
higher sum scores, criteria, such as differentiation of symptoms
(indication), intervention alternatives (intervention),
differentiation of content for different target groups (user
perspective), or evidence for usage time (content), were little
covered. Another potential issue is the missing explanations of
the choice of methods and concepts of (Web-based) learning
behind the different WTP formats (see Textbox 1). Although
the specific learning methods are generally clear, the reasoning
behind them and adaptation to specific user groups do not
become evident from WTPs’sections, such as About this course
or Aims and objectives. That this is an important shortcoming
is shown by previous findings that indicate the effectiveness of
asthma self-management interventions with a strong theoretical
framework [36]. Apart from an WTP’s theoretical and
methodological approaches, its disease-specific contents need
to cover all or at least the most relevant and right issues, evident
from latest research, medical guidelines, and expert reviews, to
be of high quality. Although the assessed WTPs did provide
general insights into their sources, explicit explanations
regarding the content-wise completeness, for example, via
systematic coverage of evidence and/or expert knowledge, were
largely absent. Another aspect is the WTPs’ consideration of
target groups’ (varying) levels of (digital) health literacy in the
development and portrayal of methods and contents. Although
the limited fulfillment of criteria related to reporting, methods,
and content of health information is a barrier in its own right to
improving users’ health information–related competencies, it
may be important for WTPs to actively review their contents,
particularly in view of users with limited health literacy, which
was not apparent in this analysis. In addition, although half of
the assessed WTPs addressed user satisfaction, a comprehensive
and potentially in-advance assessment of users’ preferences for
learning methods and potential differences among different
groups may help increase WTPs’ effectiveness.

Limitations
Our study has several limitations. First, there is no generally
accepted definition of WTP, though the differences among the
various digital formats have been described [9,37]. In addition,
because of language restrictions, we included only German and
English language WTPs in German. As this is an exploratory
study, this approach seems to be warranted, though a broader
scope would be a desirable next step, given the widespread
appearance of allergies throughout the world.

Another limitation is that excluded WTPs accounted for almost
half of all WTPs identified. Various WTPs could not be
included, as they are currently being tested in intervention
studies, or they can be accessed only via physician referral or
by payment. However, such WTPs may be of higher quality;
therefore, they may be more effective, which would warrant
greater attention in subsequent analyses. Furthermore, our
findings should not be generalized to all WTPs, that is, for other
conditions or diseases. Our checklist is newly developed, used
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here for the first time to assess allergy-specific WTPs, and it
has not yet been validated extensively. However, it relies on
several well-established frameworks for developing, assessing
or reporting on digital and WHI, usability, and complex behavior
change interventions. Besides validating the assessment
framework, it also seems important to explore users’ notions
of the quality and effectiveness of WTPs, which was not enabled
by our format of analysis. Finally, it was not possible to fully
differentiate no, not done from no, not considered ratings in
some cases. Criteria, such as information updates, may have
been considered by the provider but not mentioned on the
website. However, the clear and transparent reporting of these
and all other aspects is crucial for maximum objectivity and
comprehensibility for the user, even if some criteria may not
be fulfilled for good reasons.

Conclusions and Implications for Practice
Our findings apply to publicly available (German and English
language) allergy-specific, free-of-charge WTPs. Such WTPs
conform to a rather limited extent to established criteria, a
shortcoming that has been noted for WHI in general [38].
Although a higher degree of conformity to quality criteria seems
generally desirable, with regard to allergy-specific WTPs, a
next step should be to clarify (1) what exactly an WTP means
in the case of atopic diseases and allergies and (2) identify
particularly important criteria. For instance, allergy-specific
WTPs may emphasize self-management, for example, applying

allergen avoidance at home, advice about treatment options
(OTC drugs and specific immunotherapy), action strategies for
everyday life, and help to decide when (not) to see a physician.
Criteria, such as summarizing the best available evidence in lay
terms and developing practical recommendations, may then be
given greater weight. This suggestion is supported by our
findings insofar as a number of criteria/topics were covered
regularly by the majority of WTPs, although they covered others
only rarely. Furthermore, the scope, target groups, and
particularly methodological approaches seemed rather broad.
However, for example, allergy prevention as one potential area
of allergy self-management requires specific measures, and its
implementation depends on patient preferences and resources.
Therefore, eliciting user preferences and understanding which
kinds of WTPs are deemed effective seems crucial for future
practice. This current shortcoming has also been pointed out
with respect to eHealth concepts more generally [20,39,40].
Better adaptation of WTPs to user preferences may finally lead
to a better use of such services as part of the doctor-patient
communication process [41]. Finally, none of the WTPs
included made particular reference to a theoretical or pragmatic
frame of reference, such as DISCERN, HON, or JAMA. It seems
important to raise awareness of the current quality- and
transparency-related shortcomings and exchange information
with institutions providing WTPs—in general and specific to
allergy/asthma—particularly medical associations and Public
Health institutions.
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Abstract

Background: Chronic obstructive pulmonary disease (COPD) is the second-leading cause of death in the United Kingdom and
accounts for 1.7% of bed days in acute hospitals. An estimated two-third of patients with COPD remain undiagnosed.

Objective: Modern Innovative Solutions in Improving Outcomes in Chronic Obstructive Pulmonary Disease (MISSION COPD)
aimed to proactively identify patients from primary care who were undiagnosed or had uncontrolled COPD and to provide a
comprehensive integrated multidisciplinary clinic to address the needs of this complex group for improving diagnosis, personalizing
therapy, and empowering patients to self-manage their condition.

Methods: This clinic was led by a respiratory specialist team from Portsmouth Hospitals NHS Trust working with five primary
care surgeries in Wessex. A total of 108 patients were reviewed, with 98 patients consenting to provide additional data for research.
Diagnoses were changed in 14 patients, and 32 new diagnoses were made.

Results: Reductions were seen across all aspects of unscheduled care as compared to the prior 12 months, including in emergency
general practitioner visits (3.37-0.79 visits per patient, P<.001), exacerbations (2.64-0.56 per patient, P=.01), out-of-hours calls
(0.16-0.05 per patient, P=.42), and hospital admissions (0.49-0.12 per patient, P=.48). Improvements were observed in the quality
of life and symptom scores in addition to patient activation and patient-reported confidence levels.

Conclusions: This pilot demonstrates that the MISSION model may be an effective way to provide comprehensive gold-standard
care that is valued by patients and to promote integration across sectors.

(Interact J Med Res 2019;8(4):e9637)   doi:10.2196/ijmr.9637
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Introduction

Over 1 million people in the United Kingdom suffer from
chronic obstructive pulmonary disease (COPD), which remains
the second-leading cause of death in the United Kingdom. These
people place a significant burden on the National Health Service
through urgent unscheduled care visits in primary and secondary
care. However, there are a significant number of patients who
remain undiagnosed despite the presence of symptoms or risk
factors that are often not recognized, and the opportunity to
diagnose COPD is often missed [1]. In people who are
diagnosed, management within primary care is led by nursing
staff and is protocol driven with Quality Outcomes Framework
prompts [2], resulting in yearly reviews that are largely disease
focused. This approach risks underidentifying comorbidities as
well as the psychological and social impacts of COPD.
Diagnosis is often challenging: One meta-analysis of a variety
of case-finding strategies reported a COPD diagnostic yield of
1.7%-30.5%, with one study finding that 37.2% of new
diagnoses were severe when using a spirometric definition [3].

A Cochrane review identified 25 randomized controlled trials
of integrated disease management interventions in COPD and
concluded that such management improved the quality of life
and reduced acute hospital admissions [4]. The review identified
over 10 important aspects (eg, education, self-management,
nutrition, exercise, and case management), but no single
integrated clinic delivered the full suite of these holistic
interventions in patients diagnosed with COPD, nor could the
authors identify a comprehensive clinic targeting undiagnosed
COPD.

We describe our experience of Modern Innovative Solutions in
Improving Outcomes in Chronic Obstructive Pulmonary Disease
(MISSION COPD), a novel model of integrated care for airways
disease built on the success of the preceding MISSION Asthma
[5] model. We aimed to proactively identify patients from
electronic primary care records with either poorly controlled
disease or those in whom history was suggestive of diagnosis
but who had until then remained undiagnosed. Each patient
underwent a streamlined series of holistic assessments (delivered
by both primary and secondary care teams) incorporating
smoking cessation advice; a medical review including a
comprehensive comorbidity screen; specialist physiological
investigations including fractional exhaled nitric oxide, an
individualized inhaler technique review, a personalized
self-management plan, and written literature to support and
encourage self-management; and a chance to participate in
research. Group education sessions were delivered on the day
of the clinic, and further sessions were delivered 3 months later.
Clinics were held during weekends to increase accessibility to
the working population. By combining both primary and
secondary expertise in the patient with a COPD pathway, true
vertical integration of care was demonstrated.

This paper describes the implementation of the MISSION COPD
pilot project and the patients who accessed the service and
summarizes the impact on both patient and health service
outcomes.

Methods

Objectives
This research study accompanied the MISSION COPD Quality
Improvement Programme. The primary objective of the research
was to assess whether the number COPD exacerbations
(prednisolone or equivalent≥30 mg for >3 days or antibiotics
for >3 days [6]) improved the condition of the MISSION
patients during the 6 months after the clinic compared with the
12 months before the clinic and to assess whether hospital
admissions changed during the 6 months after the clinic.

The secondary objectives for participants with an established
diagnosis of COPD were to assess (1) whether the number of
nonelective general practitioner (GP) visits for COPD changed
during the 6 months after the clinic; (2) the severity of COPD
in the MISSION clinics; (3) the number of COPD exacerbations
in 6 months pre-MISSION and post-MISSION; (4) the patient
activation measure (PAM) pre-MISSION and post-MISSION;
(5) the frequency and severity of comorbidities in the COPD
population; (6) COPD control using the COPD Assessment Test
(CAT) questionnaire at 3 and 6 months; (7) inhaler technique
(ie, correct technique or correct device); (8) lung function and
phenotypes of patients with COPD seen in the MISSION clinic;
(9) frequency of smoking; (10) the health economic impact of
the MISSION service; (11) the number of patients with newly
diagnosed COPD; and (12) lung function and phenotypes in
patients newly diagnosed with COPD.

Setting
Primary care–based clinics were performed between September
and November 2015. Surgeries were drawn from 4 clinical
commissioning groups’footprints surrounding Queen Alexandra
Hospital in Portsmouth. These clinical commissioning groups’
footprints are largely from rural or semirural settings. The
surgery list sizes ranged from 6895 to 15,495 patients and the
COPD list sizes ranged from 119 to 369.

This project was approved by the Berkshire Ethics Committee
(approval number 15/NS/0085).

Identification of Invitees for Clinics
Using the Grant Readiness Assessment Strategy Prep [7] COPD
and case-finding tools, databases were searched using two sets
of criteria. Criteria for patients with a suspected COPD diagnosis
(case-finding cohort) were as follows: history of smoking;
age≥35 years; presence of ≥3 respiratory symptoms coded in
the last 24 months; prescription of an inhaler without a
respiratory diagnosis; and prescription of ≥2 steroid or antibiotic
courses in the prior 2 years for a chest complaint. Patients with
an established COPD diagnosis but with uncontrolled COPD
were defined as those having (1) moderate or higher Global

Initiative for COPD stage; (2) body mass index<21 kg/m2; and
(3) ≥2 contacts with the emergency department (ED) or
out-of-hours services or ≥2 steroid courses in the prior 2 years.
Referrals were also accepted from either cohort from the
patient’s GP or practice nurse. We did not invite patients under
active secondary care follow-up (defined as a visit for the same
presentation within 6 months), but accepted patients previously
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known to receive secondary care and had been discharged. We
also excluded patients who were housebound or had significant
cognitive impairment, as the clinic structure was deemed
unsuitable.

Research Recruitment
All patients selected for clinic attendance were eligible to
participate in the study if they were able to give informed
consent. Patients were defined as being in a “care” cohort when
a diagnosis of COPD was already known and in a “case-finding”
cohort when a diagnosis was suspected.

Modern Innovative Solutions in Improving Outcomes
in Chronic Obstructive Pulmonary Disease Clinic
All participants were invited to a rapid COPD assessment clinic
(RCAC) held within primary care. This carousel clinic
encompassed targeted comorbidity screening questionnaires
such as the Hospital Anxiety and Depression Score (HADS),
Nijmegen, Epworth, Gastroesophageal Reflux Disease
Questionnaire; physiological assessment of disease severity and
phenotype (spirometry with reversibility and where appropriate,
exhaled nitric oxide); smoking cessation; inhaler technique; and
medical review. Small-group COPD education was delivered
on the day, while the clinical team held a multidisciplinary
discussion of each patient. The clinic session then ended with
individualized feedback including a self-management plan for
each participant.

Where the multidisciplinary team identified a need for further
investigation, participants were invited to a one-day severe
COPD–assessment clinic within 4 weeks of their RCAC
appointment. Each patient underwent an individualized carousel
of assessments and reviews that incorporated any number of
physiotherapies, dietetics; symptoms control, psychology, social
work, lung function laboratory assessments; echocardiographies;
and computed tomography scans. All participants ended the
clinic visit by being given further feedback and an update to
their self-management plan where needed.

Data Collection
Research participants were asked to complete clinical
assessments and questionnaires at baseline, 3 months, and 6
months.

Capturing Outcomes Related to Unscheduled Care Usage
Data related to unscheduled care usage were collected from the
primary care records (EMIS Web) for the 12 months prior to
the first clinic review and for the 6 months afterward by a
clinical fellow or experienced nurse. Unscheduled care usage
included emergency GP appointments, out-of-hours GP contact,
ED attendance, and hospital admissions where a respiratory
symptom was a driver of the episode. The number of
exacerbations was also documented, defined by a prescription
of antibiotics and steroids for chest symptoms. Unscheduled
GP visits were defined as any visit relating to the respiratory
condition that was not a planned review or scheduled follow-up
to a prior visit.

Disease Control and Severity
Baseline disease control was established using spirometry to
measure the forced vital capacity and forced expiratory volume
in 1 second, CAT [8], Medical Research Council score, St
George’s Respiratory Questionnaire (SGRQ [9]) scores, and
the Veterans Specific Activity Questionnaire scale scores.
Changes in disease control were established by further CAT
and SGRQ at 3 and 6 months.

Activation and Confidence
Patients were asked to rate their confidence in self-managing
and their knowledge of COPD on first arrival at the RCAC by
using a Likert scale. At 3 and 6 months, they were asked to rate,
on a second scale, their agreement with the statement “Attending
the MISSION COPD improved my confidence in managing my
COPD.” PAM was used to measure activation at these points.
If a person moves up one category of the PAM, it was
considered a significant increase in activation [10].

Economic Evaluation
The costs of unscheduled care usage were derived from Personal
Social Services Research Unit [11], and individuals’ use before
and after the clinic was compared. The costs of clinic delivery
were reported according to the team’s spending. Equivalent
secondary care episode costs were calculated for investigations
performed at the severe COPD clinic using current tariff rates
at the host hospital. For the case-finding cohort, an additional
preclinic cost of 3 GP visits was added as a typical diagnostic
requirement (first review visit, spirometry visit, and follow-up).

Statistical Analysis
The results were analyzed using Microsoft Excel (Microsoft
Corp, Redmond, WA) and SPSS (version 23, Armonk, NY).
The descriptive analysis of patient cohorts was guided by the
data distribution or stated as a percentage of the cohort.
Differences in unscheduled care usage were tested using
Wilcoxon signed rank tests. Validated questionnaire outcomes
were compared with the stated minimally important difference
for each questionnaire before and after data were compared for
each cohort and the total population, allowing the group to act
as its own control.

Results

Delivery of Intervention
Clinics were held from September to November 2015, and 108
patients were assessed in the clinic, with 90 patients providing
informed consent for research.

The baseline characteristics of the cohort are described in Table
1. The case cohort was younger and had fewer cumulative
pack-years of smoking history. Lung function testing and
dyspnea scores revealed greater severity of disease in the care
cohort, in keeping with the established COPD diagnosis.
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Table 1. Baseline characteristics of the clinic cohort.

Total (N=90)Case (n=32)Care (n=58)Demographics

68 (60-76)71 (64-78)64 (54-72)Age (years), median (IQRa)

42 (47)12 (52)30 (37.5)Gender (males), n (%)

Past medical history or health status

Smoking status, n (%)

30 (33)11 (33)19 (34)Current

57 (63)18 (65)39 (59)Ex-smoker

3 (4)2 (6)1 (2)Never smoker

30 (20-59)40 (20-60)23 (9-40)Smoking pack-years, mean (IQR)

28.9 (7.12)27.26 (7.26)32.2 (5.2)Body mass index (kg/m2), mean (SD)

Comorbidities, n (%)

41 (45)13 (41)28 (48)Cardiovascular

37 (41)14 (44)23 (40)Gastrointestinal or abdominal

8 (9)4 (13)4 (8)Previous nonthoracic malignancy

14 (16)7 (22)7 (12)Diabetes

Burden of comorbidity, n (%)

62 (69)18 (56)44 (76)Number of patients with >1 comorbid long-term condition

10 (11)6 (19)4 (7)Number of patients with >1 respiratory condition

Baseline disease characteristics

1.59 (1.03-2.14)1.29 (0.94-1.76)2.11 (1.72-2.63)Forced expiratory volume in 1 s (liters), mean (IQR)

59 (44-76)46 (37-65)74.5 (69-80)Forced expiratory volume in 1 s/forced vital capacity, mean (IQR)

Medicines Research Council Dyspnea Scale scores

6 (7)5 (9)1 (3)1, n (%)

11 (12)9 (15)2 (6)2, n (%)

14 (16)13 (22)1 (3)3, n (%)

7 (8)6 (10)1 (3)4, n (%)

11 (12)10 (31)1 (3)5, n (%)

411526Not defined, n

3 (2-5)3 (1-5)5 (3-7)Veterans Specific Activities Questionnaire level, mean (IQR)

aIQR: interquartile range.

Diagnoses
There were 58 patients in the care cohort where a diagnosis of
COPD was listed on EMIS and 32 patients (those with a
suspected, but as yet established COPD diagnosis) in the
case-finding cohort. Of the care cohort, 76% (44/58) remained
with a diagnosis of COPD, 14% (8/58) were rediagnosed with
asthma, 10% (6/58) had asthma-COPD overlap, and 1.7% (1/58)
had heart failure. Of the case-finding cohort, 62% (20/32) had
asthma, 9% (3/32) had COPD, 12% (4/32) had asthma-COPD
overlap, and 16% (5/32) had other diagnoses (lung cancer with
chronic hypersensitivity pneumonitis, reflux, or bronchiectasis).

Additional diagnoses of dysfunctional ventilation syndrome
were made in 40% (23/58) of the care cohort and 44% (14/32)
of the case-finding cohort using the Nijmegen questionnaire
and additional clinician assessment. In one patient in the

case-finding cohort, dysfunctional ventilation syndrome was
the primary diagnosis. A total of 22% (13/58) of care cohort
patients and 41% (13/32) of case-finding cohort patients
screened positive for anxiety and depression using HADS.
Obstructive sleep apnea was suspected in 9.8% (9/91) patients
by using Epworth Scores or clinical suspicion, of which it was
confirmed in 5 patients and disproved in 2 patients through
subsequent sleep studies; the remaining patients (n=2) did not
attend their follow-up clinic appointments.

Where additional comorbidity was suspected at the RCAC,
patients were seen in the severe COPD assessment clinic, where
access to computed tomography scanning and echocardiogram
were offered in one day in addition to palliative care review,
dietetics, and psychology assessments. These clinics found
additional diagnoses of idiopathic pulmonary fibrosis (2
patients), bronchiectasis (6 patients), respiratory bronchiolitis
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interstitial lung disease (1 patient), bronchiolitis obliterans (1
patient), lung cancer with chronic hypersensitivity pneumonitis
(1 patient), cavitatory lung disease with nontuberculous
mycobacterial infection (1 patient), significant bullous
emphysema secondary to cannabis use (1 patient), pulmonary
hypertension (5 patients), left ventricular failure (4 patients),
and valvular heart disease (1 patient).

Unscheduled Health Care Usage
The impact of attendance to the MISSION COPD clinic and
education sessions on unscheduled health care usage was

explored by capturing each individual’s usage in the 12 months
before versus 6 months after the clinic. These results show a
significant reduction in GP visits and exacerbations across both
cohorts (Table 2). Further sensitivity analyses were undertaken
to compare changes in ED attendances and hospital admissions
among those who had an episode before clinic attendance versus
annualized figures after attendance. This showed a statistically
significant reduction in ED visits (P=.01) and hospital
admissions (P=.05).

Table 2. Changes in unscheduled health care usage.

Case (n=32)Care (n=58)Total (N=90)Outcomes 12 months prior to 6 months after
clinic attendance (with figures subsequently
annualized) P valueMean per

patient af-
ter

Mean per
patient at
baseline

P valueMean per
patient af-
ter

Mean per
patient at
baseline

P valueMean per
patient af-
ter

Mean per
patient at
baseline

<.0011.53.56<.0011.413.06<.0011.43.37Unscheduled general practitioner usage

<.0011.22.78<.0010.962.42<.0011.022.64Exacerbations

.700.080.18.420.110.14.050.100.16Out-of-hours calls

.100.080.20<.00100.100.50.12Emergency department visits

.320.040.06.3300.32.180.240.49Hospital admissions

Disease-Related Quality of Life Scores
SGRQ- and CAT-validated questionnaires were used to assess
disease impact at baseline, 3 months, and 6 months. The SGRQ
was poorly filled with only 16% (16/84) of patients returning
an adequately completed series of questionnaires. Of those,
37.5% (6/16, P=.40) of the patients met the minimal clinically
significant improvement at 3 months, with 44% (7/16, P=.37)
showing improvement at 6 months. There was a significant
improvement in the CAT scores between 3 and 6 months in the
total cohort (P=.04) and in the care cohort (P=.05), but not in
the case cohort (P=.65).

Confidence and Patient Activation
Of the 87 responses to the PAM questionnaire at baseline, 11.5%
(n=13) scored 4, indicating confidence in managing problems
with their health; 34.5% (n=35) scored 3, indicating some
confidence but some inability to adapt to new challenges; 31%
(n=34) scored 2, suggesting they may lack basic knowledge
about their health; and 23% (n=22) scored 1, suggesting that
they did not know they need to play an active role in their health.
An improvement in activation according to PAM occurred in
35.7% (15/42) respondents at 3 months and 42.5% (17/40) at
6 months. A greater number of patients in the care cohort than

in the case cohort increased their activation levels at 6 months
(48% vs 33%).

Of the 70 responders at baseline, 60% (n=42) rated themselves
confident or very confident. At 3 months, 72% (21/29) of
responders and at 6 months, 86% (18/21) of responders felt the
MISSION clinic had increased their confidence.

Cost
The RCAC cost £104.39 per patient. The severe COPD
assessment clinic cost £410.81, making the total expenditure
£515.20 per patient per severe COPD clinic.

Table 3 illustrates the changes in unscheduled health care
expenditure showing a median reduction across all unscheduled
health care domains. No single measure reached statistical
significance. However, sensitivity analysis applied to cohorts
reflecting previous usage showed statistically significant
improvements in expenditure in patients with prior heavy
primary care use and those with previous hospital attendance
episodes.

Table 4 reflects the cost of the patient through the MISSION
clinic versus current care models, indicating the economic
benefit of efficiency that this streamlined model provides.
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Table 3. Cost impact of the clinics on unscheduled health care usage comparing previous 12 months with annualized 12 months (shown as expenditure
in pounds per patient).

P valuePostclinic (£), median (IQR)Preclinic (£), median (IQRa)Analysis and unscheduled care expenditure

Whole cohort (N=86)

.100 (0-145)72.50 (0-217.50)Unscheduled GPb visits

.160 (0-0)0 (0-0)Out-of-hours calls

.360 (0-0)0 (0-0)EDc attendances

.480 (0-0)0 (0-0)Hospital admissions

.010 (0-145)145 (0-362.50)Total unscheduled care expenditure

GP use cohort (n=54)

<.0010 (0-145)217.50 (145-362.50)Unscheduled GP visits

.030 (0-0)0 (0-0)Out-of-hours calls

.470 (0-0)0 (0-0)ED attendances

.710 (0-0)0 (0-0)Hospital admissions

<.0010 (0-145)217.50 (145-429.47)Total unscheduled care expenditure

Hospital use cohort (n=9)

.350 (0-145)145 (145-290)Unscheduled GP visits

.080 (0-0)0 (0-66.97)Out-of-hours calls

.010 (0-0)140.48 (140.48-140.48)ED attendances

.050 (0-0)0 (0-2249)Hospital admissions

.0080 (0-145)859.95 (647.98-2394.90)Total unscheduled care expenditure

aIQR: interquartile range.
bGP: general practitioner.
cED: emergency department.

Table 4. Costs of the patient through the Modern Innovative Solutions in Improving Outcomes in Chronic Obstructive Pulmonary Disease clinic versus
current care models.

Change in expenditure
per patient (£), mean

Equivalent cost of diagnostics
in routine care (£), mean

Cost of intervention (£),
per patient mean

Preclinic costs (£),
mean

Cohort

−98.84Not applicable104.39a286.77Care cohort - rapid clinic only

−271.19798.86544.52440.13Care cohort - rapid and severe clinic

−173.48217.50b104.39a188.31Case finding - cohort rapid only

−487.67915.47544.5272.5Case finding - cohort rapid and severe clinic

aCost of rapid assessment chronic obstructive pulmonary disease clinic.
bCost of 3 diagnostic visits to general practitioner.

Discussion

MISSION COPD is a novel model of care for patients with
airways disease, promoting vertical integration, shared
interprofessional learning, and patient education. This study
suggests that MISSION COPD improves unscheduled care
usage, patient activation, and health care costs.

This accompanying research project sought to assess the
feasibility of this project and thus was not designed to show
statistical significance. It also did not feature a control group.
We need to acknowledge that there will be inherent responder
bias in the returned questionnaires measuring disease-related

quality of life and disease control and activation. However,
health care usage was obtained from GP records and was
therefore not subject to bias.

Experiences of the project have shown that diagnoses of asthma
remain difficult to manage in primary care. A total of 14% of
our care cohort was rediagnosed with asthma and 10% with
asthma-COPD overlap. Similarly, with the case-finding cohort,
the predominant diagnosis was unrecognized asthma. Given the
drive to recognize the complexity of airways disease with
targeting of “treatable traits” [12], there is a need to improve
recognition of these patients, especially those with evidence of
significant triggers or eosinophilic airway inflammation. In a

Interact J Med Res 2019 | vol. 8 | iss. 4 |e9637 | p.54https://www.i-jmr.org/2019/4/e9637
(page number not for citation purposes)

Lanning et alINTERACTIVE JOURNAL OF MEDICAL RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


similar community respiratory clinic, Hasset et al [13] found
that one-third of the patients referred for likely COPD were
misdiagnosed, and in our clinic, this value was one-quarter.
Overall, the case-finding cohort uncovered an undiagnosed
airways disease in 83% of those assessed. Of the 38 identified,
16 were receiving inhaled therapy without a formal diagnosis.
Of these, two had their inhalers stopped where no treatable
diagnosis was established.

The MISSION project proactively identified comorbidity
through the use of validated screening questionnaires (HADS,
Epworth, Nijmegen, Gastroesophageal Reflux Disease
Questionnaire) followed by a medical review. A total of 41%
patients screened positive for dysfunctional ventilation, although
equal distribution was seen between the case and care cohorts.
This suggests that, in this group, underrecognition of
dysfunctional ventilation was not a significant barrier to
recognition of the cause of breathlessness. Anxiety and
depression was found in 29% of the patients, with a greater
prevalence in the case-finding cohort. A review by Livermore
et al [14] revealed that the prevalence of panic disorder in COPD
is not well defined, with evidence showing a range of 6%-67%;
however, there are consistent reports that the presence of anxiety
symptoms with COPD predicts an increased duration and
frequency of hospital admission. A recent report by the Kings
Fund [15] reveals that, independent of the severity of COPD,
comorbid anxiety and depression worsen health outcomes and
breathlessness with a greater impact in those of lower
socioeconomic status. Furthermore, poor mental health will
result in lower adherence to using prescribed medications. Both
of the abovementioned works highlight the importance of
screening and treatment efforts, but suggest that, even with
proactive screening, we may have underrecognized cases and
further work may be needed.

The additional comorbidities found at the severe clinic highlight
the presence of a complex group of patients where unrecognized
comorbidity may be a significant contributor to the burden of
symptoms and subsequently the drive to health care
consumption. These patients were sought proactively, suggesting
that it may have been many months, if not years, before these
conditions were recognized and addressed.

Unscheduled care usage, defined as unplanned GP visits, calls
to the GP out-of-hours service, or hospital attendances were
reduced for both sectors. However, the biggest impact was in
the reduction in exacerbations and GP attendances. The numbers
of hospital attendances and admissions in the 12 months before
the MISSION clinic were low in this cohort, but it is noteworthy
that one ED visit costs almost twice that of an unscheduled GP
visit; therefore, fewer reductions are needed to lead to savings
in the health economy. A review by Roland and Abel [16] found
that the best strategy of targeting patients at risk of admission
yields greater savings than those already in a pattern of repeat
admission, supporting the proactive case identification favored
by MISSION. Sensitivity analyses support the significant
benefits in reduction of hospital attendances or admissions, if

patients are prioritized for this clinic on the basis of such
episodes.

Sustained improvements were seen in the SGRQ, although these
were more evident among the case cohort. This demonstrates
value in case finding, where addressing symptom drivers with
the patient can allow for effective treatment and
self-management. Significant reductions were seen in the CAT
scores at 6 months, supporting this model as an effective method
for achieving disease control in addition to the quality of life.

Patient activation and confidence in self-management were
shown to improve and to be sustainable. Over the longer term,
this has the potential to reduce cost to the health system, improve
patient empowerment, and ultimately make them active
participants in their health care [17].

MISSION COPD sought to deliver gold-standard comprehensive
integrated COPD care that met the needs of this complex group
of patients. This goal is not new, but a recent Cochrane review
[4] did not find evidence of another project that met all of their
recommended inclusions for a gold-standard service. Through
this project, we have shown that the model is feasible and cost
saving. More importantly, it delivered improvements in disease
control, quality of life, and confidence of patients. The
MISSION team will now test this model on larger scales to
demonstrate the replicability of these results.

Cost savings have been demonstrated across all domains. No
single measure reached statistical significance when considering
the whole cohort, although it is noteworthy that the study was
designed as an improvement program; therefore, sample sizes
were defined by the delivery design and not powered for
significance. When cost measures were compared for patients
who had attended secondary care through ED or were admitted
for the following episodes before the clinic, a statistically
significant cost reduction was seen. Cost savings have been
calculated using each patient as their own control, which we
believe has rigor, as no other national or local initiative was
delivered to this population. Thus, there were no other possible
influences on participant outcomes. The calculation of
equivalent diagnostic and follow-up visits to primary or
secondary care providers also demonstrate the cost efficiencies
that can be made by delivering these one-stop or two-stop clinics
rather than the multi-visit, multisector model that currently
exists. We believe this shows health economic benefits, both
in its current manifestation and in case the inclusion criteria
were narrowed further to include only those presenting to or
admitted to the hospital.

The MISSION COPD pilot was a small-scale project testing
the feasibility and acceptability of the model. To demonstrate
the significant impact on delivery, particularly in realizing
pounds-in-pockets savings, the model needs to be tested to scale.
Outcomes were only measured up to 6 months. To ensure that
improvements are sustainable beyond the initial follow-up
period, further 12-month data should also be sought in scaled
tests to allow for greater generalizability.
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Abbreviations
CAT: COPD assessment test
COPD: chronic obstructive pulmonary disease
ED: emergency department
GP: general practitioner
HADS: Hospital Anxiety and Depression Score
IQR: interquartile range
MISSION COPD: Modern Innovative Solutions in Improving Outcomes in Chronic Obstructive Pulmonary
Disease
PAM: patient activation measure
RCAC: rapid COPD assessment clinic
SGRQ: St George’s Respiratory Questionnaire
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Abstract

Background: Hydroxychloroquine (HCQ) has been used to manage many inflammatory skin conditions. Nevertheless, retinopathy
continues to be its most significant adverse effect. The American Academy of Ophthalmology (AAO) recommends baseline
ophthalmologic screening in the first year of HCQ treatment. However, a recent study found an inadequate awareness of the
recommendations. Furthermore, limited data are available regarding the implementation of the recommendations among
dermatologists.

Objective: The aim of this study was to assess dermatologists’ adherence to recommendations pertaining to their current practice
regarding HCQ toxicity detection.

Methods: A self-administrated questionnaire was distributed between February 2 and May 4, 2018, among members of the
Saudi Society of Dermatology. The questionnaire comprised demographic-related questions and questions pertaining to each
physician’s routine practice about the follow-up of HCQ-treated patients.

Results: A total of 76 dermatologists completed the questionnaire. We achieved a response rate of 62.54%. More than half
(43/76, 56%) of the dermatologists were male. Furthermore, more than half (41/76, 53%) of them reported treating 1 to 3 patients
with HCQ during the last year. Furthermore, two-thirds (47/76, 61%) of them reported screening patients before initiating HCQ
treatment. Regarding follow-up recommendations, 59% (45/76) of dermatologists reported yearly after starting treatment for
no-risk patients, whereas 94% (72/76) reported “yearly within 5 years of treatment” for at-risk patients. Data were considered
significant at P<.05. All analyses were performed using SPSS, version 20 (IBM).

Conclusions: Dermatologists in Saudi Arabia are not well informed about some aspects of the latest recommendations regarding
screening for HCQ toxicity in terms of tests, follow-up timing, cessation of the drug, and causative agents. Therefore, we
recommend conducting more studies in Saudi Arabia to determine the adherence of more physicians to the AAO recommendations.
Furthermore, patient education regarding HCQ toxicity and increased patient awareness are recommended for effective and safe
HCQ use.

(Interact J Med Res 2019;8(4):e15218)   doi:10.2196/15218

KEYWORDS

Saudi Arabia; dermatologist; adherence; hydroxychloroquine; retinopathy

Interact J Med Res 2019 | vol. 8 | iss. 4 |e15218 | p.58http://www.i-jmr.org/2019/4/e15218/
(page number not for citation purposes)

Mleeh et alINTERACTIVE JOURNAL OF MEDICAL RESEARCH

XSL•FO
RenderX

mailto:Nmileh@kau.edu.sa
http://dx.doi.org/10.2196/15218
http://www.w3.org/Style/XSL
http://www.renderx.com/


Introduction

Background
Hydroxychloroquine (HCQ), a chemotherapeutic drug, inhibits
the erythrocytic forms of malarial parasites with antiautophagic
and immunosuppressive activities. Its main mechanism of action
is inhibition of plasmodial heme polymerase [1]. HCQ, mostly
used as an antimalarial drug, has been used for the management
of inflammatory skin conditions for more than 50 years [2]. As
it has a wide variety of uses in the treatment of many skin
disorders, including cutaneous and systemic lupus, rheumatoid
arthritis, and dermatomyositis [3], the use of glucocorticoid and
other immunosuppressive drugs, which have serious adverse
effects, has decreased [2]. Furthermore, HCQ plays an essential
role in cardiovascular protection, including antithrombotic,
lipid-lowering, and hypoglycemic actions [4]. HCQ’s
antithrombotic effect has been attributed to a variety of
mechanisms, including reduction in red blood cell aggregation,
inhibition of platelet aggregation and adhesion, reduction in
blood viscosity, and enhancement of antiplatelet activity [5,6].
Its lipid-lowering effects were reported in a cohort of lupus
patients who showed HCQ use was associated with a 7.6%
reduction in total cholesterol and a 13.7% reduction in
low-density lipoprotein cholesterol over 3 months of therapy
[7]. However, retinopathy debatably remains HCQ’s most feared
adverse effect. The mechanism of HCQ-induced retinopathy is
not fully known, but buildup in the retinal pigment epithelium
could cause this condition [8]. Recently, the prevalence of
HCQ-induced retinopathy was estimated to be higher than that
assumed earlier (7.5%) [9]. The most important contributing
factor for retinopathy appears to be the daily dose, as patients
whose daily dose exceeded 5 mg/kg (actual body weight; ABW)
daily had a retinopathy risk of almost 10% within 10 years of
HCQ treatment [9]. Thus, ophthalmological screening for
HCQ-induced retinopathy is needed, which can manifest
insidiously with paracentral scotoma and subtle color vision
changes, making early diagnosis challenging [10]. Thus, early
screening and assessment are crucial to possibly stopping the
progression of HCQ-induced retinopathy and preventing vision
loss [11].

New screening guidelines published by the American Academy
of Ophthalmology (AAO) recommend performing baseline
ophthalmologic screening in the first year of HCQ treatment
[8,12]. Therefore, HCQ could be started before the baseline
assessment, which is critical, as clinical efficacy requires almost
4 to 6 months of treatment. The annual examination is
recommended to start only after 5 years of HCQ use. A recent
study conducted among ophthalmologists and rheumatologists
to assess the adherence to the recommendations pertaining to
HCQ retinopathy found an inadequate awareness of the
recommendations regarding screening for HCQ toxicity [10].

Objectives
To our knowledge, limited data are available regarding the
implementation of these recommendations among
dermatologists. Therefore, this study aimed to assess the
adherence of Saudi dermatologists to the new recommendations
in their practice regarding detection of HCQ toxicity.

Methods

Study Design and Data Collection
This cross-sectional study was conducted by administering a
survey via email to all consultants, specialists, and senior
residents of dermatology in Saudi Arabia. No sample size was
calculated. Stratification considered gender and practice level.
The data were collected from February 2 to May 4, 2018. All
the participants were informed about the study, and those who
agreed to participate were enrolled. Furthermore, the anonymity
of the respondents was preserved.

Questionnaire Variables
The questionnaire was designed by using Google forms, and
responses were collected by using Google spreadsheets. The
questionnaire was based on the one designed by Shulman et al
[10]. Furthermore, we adapted the questionnaire on the basis
of the latest recommendations for the use of HCQ in
dermatologic practice [13] and on the basis of our practice of
dermatology in Saudi Arabia. Only the internal consistency was
measured using Cronbach alpha test. The alpha value was .88.
The questionnaire comprised demographics-related questions
and questions pertaining to each physician’s routine practice
for the follow-up of patients treated with HCQ. The questions
also addressed the physicians’ awareness of the guidelines’
recommendations, in terms of which assessments should be
performed, timing of assessments, risk factors for HCQ
retinopathy, and the actions to be taken if one of the screening
test results is abnormal.

Ethical Considerations
The Institutional Review Board and the Research Ethics
Committee of King Abdulaziz University in Jeddah approved
this study.

Statistical Methods
The data were statistically analyzed by using descriptive
statistics by Statistical Package for the Social Sciences, version
20 (IBM).

Results

Demographics
A total of 76 physicians completed the survey. We achieved a
response rate of 62.54%. Overall, 43 (56%) participants were
male. Nearly two-thirds (46/76, 60%) had medical dermatology
as their specialty (Table 1).
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Table 1. Demographic data.

Value, n (%)Variable

Gender

43 (56)Male

33 (43)Female

Practice level

53 (69)Consultant

15 (19)Specialist

8 (10)Senior resident

Subspecialty

46 (60)Medical dermatology

6 (7)Surgical dermatology

2 (2)Pediatric dermatology

22 (29)Other

Hydroxychloroquine-Related Questions
More than half of the participants (41/76, 53%) reported treating
1 to 3 patients with HCQ during the last year. More than half
of the respondents reported that they prescribed 400 mg per day
of HCQ, and 25 (32%) of them knew that the correct dose is
“equal to or less than 5 mg/kg ABW or 400 mg per day.” A
total of 32 (42%) respondents reported prescribing HCQ
between 1 and 2 years, and 24 (31%) of them reported
prescribing HCQ for less than 1 year (Table 2).

A total of two-thirds of the participants (47/76, 61%) reported
that they screen patients before initiating HCQ treatment, and
22 (28%) of them reported that they screened patients during
the first year of HCQ treatment. The main screening tests
recommended by the participants were an ocular examination
(58/76, 76%) and visual field testing (41/76, 53%). Nearly half
of the participants (37/76, 48%) reported performing a screening

test for patients with no risk factors before initiating HCQ
treatment (Table 3).

Regarding follow-up, 45/76 (59%) participants reported “yearly
after starting the treatment” for no-risk patients, whereas 72
(94%) of them reported “yearly within 5 years of treatment” for
at-risk patients. The main follow-up screening test was an ocular
examination, performed by 59 participants (77%; Table 4).

The main risk factors reported by the participants were “previous
ocular pathology” (80%) and “HCQ cumulative dose” (68%;
Table 5).

The majority of the participants (63/76, 82%) reported that they
never stopped the treatment because of abnormalities in
screening tests; however, 21 (27%) physicians stopped
treatment, as the ocular examination revealed abnormalities. A
total of two-thirds of the participants (52/76, 68%) reported
“follow ophthalmology recommendation” as the main action if
the screening test result was abnormal (Table 6).
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Table 2. Dermatology practice–related questions.

Value, n (%)Variable

In the past year, how many patients did you care for, who were treated with HCQa ?

41 (53)1-3

13 (17)4-6

4 (5)7-10

18 (23)More than 10

What dose of HCQ do you usually prescribe?

23 (30)200 mg od

47 (61)200 mg bid

2 (2)6.5 mg/kg

1 (1)5 mg/kg

2 (2)100 mg od

What is the optimal recommended dose for HCQ to reduce the risk of retinopathy? (n=72)

16 (21)200 mg once daily

6 (7)200 mg twice daily

25 (32)Equal to or less than 5 mg/kg of the actual body weight or 400 mg per day

What is the average time your patients are currently treated with HCQ?

32 (42)1-2 years

10 (13)3-4 years

24 (31)Less than 1 year

10 (13)More than 4 years

aHCQ: hydroxychloroquine.
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Table 3. Screening-related questions.

Value, n (%)Variable

Do you recommend screening tests for all patients starting treatment with HCQa ?

6 (7)No

9 (11)Sometimes

61 (80)Yes

When do you perform the screening tests?

47 (61)Before initiating HCQ treatment

22 (28)During the first year of HCQ treatment

3 (3)During the first 5 years of HCQ treatment

4 (5)Only in patients at risk

Which tests would you recommend for screening?b

58 (76)Ocular examination

13 (17)Color testing

41 (53)Visual field testing

19 (25)Spectral domain optical coherence tomography

When would you recommend screening tests for a patient without risk?

37 (48)Before initiating HCQ treatment

10 (13)During the first 5 years of HCQ treatment

25 (32)During the first year of HCQ treatment

4 (5)Only in patients at risk

aHCQ: hydroxychloroquine.
bMultiple-response question.

Table 4. Follow-up-related questions.

Value, n (%)Variable

What is the recommended time of follow-up screening tests for patients without risk?

1 (1)Yearly, after 3 years of treatment

30 (39)Yearly, after 5 years of treatment

45 (59)Yearly, after started the treatment

What is the recommended time of follow-up screening tests for patients at risk?

4 (5)Yearly, after 5 years of treatment

72 (94)Yearly, within 5 years of treatment

Which follow-up tests would you recommend?a

59 (77)Ocular examination

15 (19)Color testing

43 (56)Visual field testing

25 (32)Spectral domain optical coherence tomography

aMultiple-response question.
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Table 5. Factors considered by dermatologists as risk factors for retinal toxicity.

Value, n (%)Risk factora

Age (years)

2 (2)<30

51 (67)>70

36 (47)Renal function

26 (34)Liver function

51 (67)Treatment duration

28 (36)HCQb dose

52 (68)Cumulative HCQ dose

61 (80)Previous ocular pathology

18 (23)Concomitant tamoxifen use

22 (28)Genetic factors

aMultiple-response question.
bHCQ: hydroxychloroquine.

Table 6. Abnormal screening tests.

Value, n (%)Variable

Have you ever stopped HCQa therapy because of an abnormal screening test?

63 (82)No

13 (17)Yes

If yes, which test was abnormal?a

21 (27)Ocular examination

8 (10)Color testing

15 (19)Visual field testing

11 (14)Spectral domain optical coherence tomography

 If one of the screening tests is abnormal, what would be your next step?

2 (2)Decrease the dose

52 (68)Follow ophthalmology recommendation

22 (28)Stop the medication

aMultiple-response question.

Discussion

Hydroxychloroquine Uses and Benefits
HCQ was first discovered in the late 1960s as an antimalarial
drug by Shearer and Dubois [8,10], and it has since been used
as an autoimmune treatment because of its antifibrotic,
antithrombotic, antidyslipidemic, and antihyperglycemic
properties [11-19]. It is not fat absorbable, with an oral
bioavailability of 70% and a half-life of nearly 2 months. HCQ
is mostly excreted via the liver and, to a little extent, via the
kidneys [20]. The drug decreases flares and the production of
autoantibodies by inhibition of the toll-like receptor pathways
[21,22].

The usually prescribed dose of HCQ is 4 to 6 mg/kg/day [23],
and new guidelines recommend not exceeding 6.5 mg/kg of the

ideal body weight (IBW) or 400 mg/day [9]. HCQ-induced
retinopathy risk in optimal doses was found to be 5.0 mg/kg
ABW [9], especially in thin patients [8], and 6.5 mg/kg IBW
doses in obese patients, with a 400 mg/day maximum [9]. In
patients receiving 5.0 mg/kg HCQ, the annual risk was lower
than 1% and 4% within 10 and 20 years of treatment,
respectively [4]. Patients with high daily doses exceeding 5
mg/kg ABW have been reported to be at a 10% risk for
developing progressive retinopathy within 10 years of treatment
initiation. In contrast, those receiving a dose of 4 to 5 mg/kg
had less than 2% risk for developing progressive retinopathy
within 10 years of treatment initiation [9,24-26]. Cumulative
risk factors contributing to the development of retinopathy
include retinal, macular or renal disease, and use of tamoxifen
(risk of retinopathy increased more than 5 times the normal)
[9].
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Previous cohort studies have shown that median whole-blood
HCQ levels >750 ng/ml and >500 ng/ml will result in significant
improvement and remission [21,27-29]. In our study, more than
half of the 76 dermatologists reported treating 1 to 3 patients
with HCQ during the last year. More than half of the respondents
prescribed a dose of 400 mg per day, and nearly 30% of them
knew that the correct dose was ≤5 mg/kg ABW or 400 mg per
day. Furthermore, approximately 40% participants reported
prescribing HCQ between 1 and 2 years, whereas 31.6% of
them reported prescribing HCQ for less than 1 year. Cox and
Paterson [30] reported a study with the maximum number of
responders, 325 dermatologists, and a response rate of 70%,
but the dosage differed from that in our study. Nearly 90% of
the patients were started on a dose of 200 mg, and only 10% of
them received 400 mg of HCQ [30]. In another study, by
Gilhooley et al [31], a bias was found because of the small
amount of data; 36% (n=20) of the respondents in the study
were dermatologists.

The AAO recommendations of HCQ dose not exceeding 6.5
mg/kg and 400 mg/day were followed by nearly 60% of
rheumatologists [8]. In this study, the main follow-up screening
tests were ocular examination (77.60%) and visual field testing
(56.6%). However, a study conducted by Shulman et al [10] in
2017 in Tel Aviv, Israel, showed that 5% of rheumatologists
and 15% of ophthalmologists were aware of baseline and
follow-up evaluations of HCQ-induced retinopathy [10].

The majority of our participants stated that they recommended
a screening test for all patients who were started on HCQ, and
more than half of them reported recommending screening before
initiating HCQ treatment, and <30% of them reported
recommending screening during the first year of HCQ treatment.
Compared with our study, in the study by Shulman et al [10],
85% of responders recommended baseline screening tests. It
was found that nearly 30% of the rheumatologists and more
than half of the ophthalmologists will delay HCQ treatment
before completion of investigations [8].

Regarding follow-up recommendations for this study, nearly
60% of the participants reported annual screenings for patients
without risk, whereas 94.7% of the participants reported annual
screening during 5 years of treatment among high-risk patients.
In the study by Gilhooley et al [31], data obtained were similar
across respondents, including dermatologists and
rheumatologists. A total of 43% of the respondents requested
ophthalmology screening in the first year of diagnosis and then
yearly, following 5 years of treatment [31]. Furthermore, 16%
of both dermatologists and rheumatologists reported that a
referral to ophthalmology would be recommended, with 12%
requesting screening pretreatment, if visual impairment was
found [31]. In contrast to the study by Shulman et al [10], in
the study by Marmor et al [8], nearly 10% of responders
advocated baseline follow-up investigations, following 5 years
on medications in low-risk patients, whereas more than half of
them proposed regular yearly investigations, and almost 30%
of them maintained that usual investigations performed
periodically were adequate.

The AAO guidelines highly recommend follow-up investigations
after 5 years of therapy, with yearly investigations thereafter in

low-risk patients and in high-risk patients who are on chronic
treatment for more than 5 years, with comorbidities, elderly,
with >1000 g total consumption, with >6.5 mg/kg of daily
dosing. This is because the risk of retinopathy increases to 1%,
following treatment for 5 to 7 years or use of cumulative dose
of 1000 g among those with prolonged used of HCQ [8].

The main risk factors in this study were previous ocular
pathology (reported by 80% responders), followed by HCQ
cumulative dose (reported by 68% responders) and age >70
years and treatment duration (reported by 67% each). In
comparison with the study by Shulman et al [10], in our study,
risk factors associated with retinopathy were identified by only
4% of the responders [10].

In our study, the majority of the respondents (82%) reported
that they never stopped HCQ treatment because of an
abnormality, where the main test showing an abnormality was
ocular examination (reported by 27%). A total of two-thirds of
the respondents reported follow-up ophthalmology
recommendation as the main action if the screening test was
abnormal. Similarly, in the study by Shulman et al [10], nearly
80% of rheumatologists and 50% of ophthalmologists stopped
HCQ treatment to some degree at one time because of uncertain
retinopathy. When questioned about retinopathy, 25% of
rheumatologists and approximately 5% of ophthalmologists
advocated discontinuation of the medication, with no additional
investigations, whereas more than half of the responders favored
discontinuation of the medication with other investigations.
More than 10% of rheumatologists and nearly 30% of
ophthalmologists recommended adhering to the medication
along with investigations [8].

Progression of HCQ-induced retinopathy can occur even if the
drug is ceased [11,32]. According to a study conducted by
Costedoat-Chalumeau et al [21], the relative risk of relapse was
2.5-fold higher in patients for whom classical medication was
replaced with placebo than those who were maintained on
classical medication.

A joint recommendation in the United Kingdom suggests that
dermatologists should be familiar with HCQ-induced retinopathy
screening because of the increasing number of users [33]. To
the best of our knowledge, this study is the first of its kind to
be conducted in Saudi Arabia. This study recommends further
studies to assess the factors responsible for following
ophthalmologic recommendations by the dermatologists, and
this study recommends a further randomized controlled trial to
compare the different ophthalmologic screening processes.

Limitations
Although our sample size was much larger than any reported
article in the field, and the study has reached its aim, there were
some limitations that need to be highlighted. First, our study
was a cross-sectional study, and it covered a short interval time,
and there is a possibility that the responses are not representative
of all health care providers. Second, response bias may be
possible, which was particularly affected by refusal of some to
participate or failure to complete the questionnaire, and this
could be attributed to lack of interest and time, which resulted
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in their exclusion from the study. Finally, there was a lack of
studies in the literature in the field.

Conclusions
We conclude that dermatologists in Saudi Arabia are not well
informed about the latest AAO recommendations regarding
screening for HCQ toxicity in terms of tests, follow-up timing,
cessation of the drug, and causative agents. Furthermore, we
found that these dermatologists are somewhat knowledgeable
about the latest recommendations pertaining to HCQ treatment;
however, there was a bias in this study because of the small

number of responders. The benefits of continuing treatment
with HCQ should outweigh the risks of treatment
discontinuation, and risk factors that may exacerbate toxicity
should be considered. We recommend conducting more studies
in Saudi Arabia to evaluate the adherence of a greater number
of physicians. Education of patients is also necessary for
effective and safe treatment with HCQ. Patients are advised to
schedule ophthalmology visits if there are any visual changes
or any new comorbidities, including renal/liver diseases or
significant weight changes.
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