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Abstract

Self-management support tools using technology may improve adherence to hypertension treatment. There is a need for
user-friendly tools facilitating patients’ understanding of the interconnections between blood pressure, wellbeing and
lifestyle. This study aimed to examine comprehension, comprehensiveness and relevance of items, and further to evaluate
the usability and reliability of an interactive hypertension-specific mobile phone self-report system. Areas important in
supporting self-management and candidate items were derived from five focus group interviews with patients and healthcare
professionals (nz = 27), supplemented by a literature review. Items and response formats were drafted to meet specifications
for mobile phone administration and were integrated into a mobile phone data-capture system. Content validity and
usability were assessed iteratively in four rounds of cognitive interviews with patients (z = 21) and healthcare professionals
(n=4). Reliability was examined using a test—retest. Focus group analyses yielded six areas covered by 16 items. The
cognitive interviews showed satisfactory item comprehension, relevance and coverage; however, one item was added. The
mobile phone self-report system was reliable and perceived easy to use. The mobile phone self-report system appears
efficiently to capture information relevant in patients’ self-management of hypertension. Future studies need to evaluate
the effectiveness of this tool in improving self-management of hypertension in clinical practice.
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Introduction more than 50% of people receiving treatment for
hypertension adhere to their treatment (3), and

Hypertension remains an important risk factor for . :
another explanatory factor might be that lifestyle

cardiovascular disease worldwide, and more than 7.5

million premature deaths can be attributed to high
blood pressure. Furthermore, it has been shown that
the impact of hypertension on daily life is quite severe
(1,2). Despite a profound evidence base for a com-
bined medication and lifestyle intervention and
despite guidelines and education programmes, only
a quarter to a third of people receiving treatment for
hypertension achieves well-controlled blood pressure
(3,4). One factor explaining this might be that no

adjustments in general are hard to maintain (5). It is
known that patients’ views of hypertension impact on
their decision whether or not to stay on treatment
and/or maintain lifestyle changes (6,7).

Increased understanding among patients as well
as healthcare professionals of the interrelationships
between blood pressure, treatment and well-being
may support patients’ self-management of hyperten-
sion, including medication adherence and treatment

“Disclaimer: The opinions or assertions in this article are the views of the authors and are not to be construed as official or as reflecting the views of the

Medical Products Agency.

Correspondence: Ulrika Bengtsson, Institute of Health and Care Sciences, University of Gothenburg, Box 457, 405 30 Goteborg, Sweden. E-mail: ulrika.

bengtsson@gu.se

(Received 29 Fune 2013; accepted 22 Fanuary 2014)

ISSN 0803-7051 print/ISSN 1651-1999 online © 2014 Scandinavian Foundation for Cardiovascular Research

DOI: 10.3109/08037051.2014.901009



effects. One approach to achieve such understanding
may be to support self-management through a self-
report system.

Mobile phones have previously been successfully
used in several areas in healthcare. Even so, there are
surprisingly few research studies that focus on mobile
phone technology for disease management and health
monitoring (8,9). Although literature on the use of
mobile phones in the delivery of healthcare is emerg-
ing, the published evidence is limited. However,
Glynn et al. (10) conclude in a review that self-
monitoring is useful in hypertension care but that
reminder systems require further evaluation.

To our knowledge, there are no existing fit-for-
purpose (11-13) mobile phone self-report tools sup-
portingself-managementfor persons with hypertension.
Our earlier focus group study (14) suggests that a
self-report system would be of value to use, for exam-
ple during periods when blood pressure is difficult to
control or at the start or after a change of medication.
Moreover, the self-report system should preferably be
available through the patient’s own mobile phone to
be able to routinely capture relevant self-reports as
well as be used to record blood pressure measured
separately with an automatic blood pressure monitor
at home. In addition, the self-report system should be
interactive in the sense that it allows the patient him/
herself to follow, and possibly develop an understand-
ing of the possible interconnections between the blood
pressure and the self-reports. The aim of the study was
to examine comprehension, comprehensiveness and
relevance of items, and further to evaluate the usabil-
ity and reliability of an interactive hypertension-
specific mobile phone self-report system.

Methods

A communication system for mobile phones, Circa-
dian Questions (CQ), developed by 21st Century
Mobile AB (http://www.cqmobil.se), was adapted for
use in this study. In this system self-reports are reg-
istered by means of the patients’ own mobile phones
and returned to and stored in a database. The system
also includes a login-restricted web-based feedback
module, which provides patients with the opportu-
nity to examine for themselves how their self-reports
of drug intake, lifestyle, blood pressure, symptoms
and wellbeing may interact. Feedback is provided in
the form of graphic displays showing plots of these
variables over time.

Development process

The development process started with focus group
interviews to lay a foundation from which to depart.
It thereafter continued with item drafting based upon
focus group results, complemented by a literature
search and several design meetings. Furthermore,
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content validity and usability were ensured through
cognitive interviews with an iterative analysis process
using an Item Tracking Matrix (ITM). Finally, a set
of items was presented and used for the interactive
self-report system. The process was performed
according to good research practice, as described in
the FDA guidelines (13) and the ISPOR task force
report on good research practice (11,12) with regard
to developing Patient Reported Outcome Measures
(PROM) (Figure 1).

Support needs

Five focus group interviews were performed, includ-
ing patients with hypertension (z = 15) and healthcare
professionals experienced in hypertension care (n = 12)
to identify important aspects for inclusion in the
self-report system. The interviews resulted in a
number of aspects regarded as meaningful to include
in a self-report system: blood pressure values, pulse,
symptoms, medication intake, side-effects to medica-
tion, lifestyle and well-being (14).

Item drafting

The next step was to extract areas and concepts
based on results from the previous focus group inter-
views (14) complemented by a review of the litera-
ture (15-17). Following this, a set of items was
drafted. Items and response options were developed
to be compatible with all types of mobile phones —
classic mobile phones as well as smart phones — which
placed a focus on the aspect of limited space in
regard to item wording.

It was determined that a five-stage Likert scale
would be used as it would be possible to present in
a similar way in both classic and smart phones. The
draft items were divided into items to be answered
every day (items 1-12), including blood pressure val-
ues, and items covering side-effects to be answered
once a week (items 13-16). The items assessing side-
effects were decided to be an option for those to
whom they are relevant. Furthermore, several
(n=10) interdisciplinary design meetings were held,
focusing on the wording of items as well as response
scale/response options.

Content validity and usability evaluation:
cognitive interviews

Recruitment and participants. 'Twenty-one patients
who were currently undergoing medical treatment
for hypertension were recruited by their responsible
district nurse or physician for face-to-face cognitive
interviews. Patients aged 30 years or under and those
unable to understand and speak Swedish were ex-
cluded. To enhance the chances of effectively testing
item understanding, attempts were made to achieve
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Figure 1. Flow chart of the development process.

a sample representative for the topic in focus and
with demographic diversity (18,19). Patients were
recruited from two geographically separate locations:
one primary healthcare centre in a multi-cultural city
suburb and one internal medical outpatient clinic at
a provincial hospital in a smaller town. The propor-
tion of men was slightly higher than women as is
the case in the middle-aged hypertensive population
(20) and other demographics were also comparable
with the general hypertensive population in Swe-
den (15) (Table I). The number of antihypertensive
drugs prescribed ranged from one to a maximum of
four (median = two). Nine of the 21 patients had co-
morbidities, the most common being diabetes and
high cholesterol.

Table I. Participant characteristics.

Preparing the cognitive interviews. A structured
interview guide designed for using probes was
developed with cognitive interviewing in mind, to
determine the understanding and meaning of items
(19). The interview questions are shown in Table II.

Conducting and analysing the cognitive interviews. The
21 face-to-face interviews were conducted at the
respondents’ (i.e. the interviewed patients) outpatient
clinics in four rounds of three to five respondents
each. They were audio-recorded and ranged in
duration from 40-70 min. The first two interviews
were designed as pilot interviews to test the process,
but it was determined that they would be included
in the total sum of 21 interviews, as the process did

Participants (n=21) Women (n=9) Men (n=12)
Median age (range) 69 (54-73) 62.5 (49-82)
Median years with hypertension (range) 10 (<1-40) 12.5 (<1-30)
Marital status

Married 8 9

Unmarried 1 1
Widow/widower 2
Education

Compulsory school (=9 years) 2 1

High school (9-12 years) 6 4

University 1 7
Employment status

Employed 2

Unemployed 0 1

Retired 7




Self-management of hypertension

Table II. Cognitive interview guide.

Introductory questions
Coverage and number of questions
What do you think of the number of questions?
Spontaneously, do you feel any questions are missing?
Comprehension and relevance: items and response options
Did you understand the question?
If no: what was 1t that was difficult to understand?
In your own words, what does this question mean?

299

Is the question relevant to you?

Would you pose this question differently? (probe to be used if needed)

If yes: how would you pose it?

Wias it difficult or easy to find a response option when answering this question?
If difficult: how did you think when you chose a response option?

Usability
Measuring and registration of blood pressure

How was it to measure your own blood pressure?

How was it to enter the blood pressure value in the mobile phone?

Mobile phone application

How was it to use the mobile phone to answer the questions?

Easy?
Hard?
If hard: what was hard?

Do you have any suggestions of something that could make it easier for you to answer the

questions in the mobile phone?
Closing question

Now, when we have gone through the questions again, do you feel anything is missing?

not change substantially. During the interviews, the
interviewer made notes in an interview guide prepared
for each respondent. The interviewer first instructed
and showed the respondents how to handle the self-
report system in the mobile phone, secondly, the
respondents provided answers to two mock/training
questions, and finally, they answered all 16 study
items on their own. Retrospective probing was used
(21), with respondents answering all items without
being interrupted, in a mobile phone. This included
automatic measuring of blood pressure and entering
the blood pressure values in the mobile phone.
Following this, respondents were interviewed about
the items, one item at a time. Immediately thereafter,
questions were asked about the usability of the mobile
phone, the mobile phone application and the
measuring of blood pressure, along with the other
questions in the cognitive interview.

After each interview, the interviewer listened
through the recording, taking thorough notes while
listening. These notes, along with those taken during
the interview, formed a detailed summary synthesis
for each respondent. Based on this, an ITM (12)
(a rigorous way to structure and systematize the
analysis of cognitive interviews that tracks the devel-
opment item-by-item and round-by-round) was
developed. The ITM was continuously updated as
the interview rounds were performed. Also, a Cogni-
tive Interview Summary (CIS) (12) was constructed.
The CIS and the ITM are available upon request.
The interview process and analysis were iterative, as
between rounds the findings were discussed and
actions for the next round of interviews were decided
on, during the interdisciplinary design meetings.

After the second round of interviews with
patients, four interviews were held with healthcare
professionals (two nurses and two physicians) with
a consultative purpose, to gain their perspectives
on the patients’ ability to understand each item as
well as to get their perceptions of the self-report
system.

By using the mobile phone as the mode of
administering questions during the cognitive inter-
views, usability could be tested during the inter-
view. By observing the participants as they entered
answers into the data-capture system in the mobile
phone and by asking specific questions about this
afterwards, we obtained information about ease/
difficulties and potential problems. The same pro-
cedure was used regarding measuring of the blood
pressure. A home blood pressure monitor (Microlife
BP A200 AFIB), validated according to the Inter-
national Protocol of the European Society of
Hypertension was used (22).

Reliability

The reliability of the mobile phone self-report system
was examined by performing a test—retest. Twenty-
one participants were asked to complete the ten
mandatory items of the assessment twice, four hours
apart. The clinical measurements, i.e. blood pressure
and pulse, are not constant by nature, and the items
describing side-effects were not answered on a daily
basis or by all participants; hence, these items were
not included in the test-—retest. The test-retest
reliability was analysed by calculating the intra-class
correlation coefficient (r,) (23).



300 U. Bengtsson et al.

Ethics

The study was approved by the Regional Ethics
Board in Gothenburg, Sweden (study codes 551-09
and T-100-12) and was conducted in accordance
with the Declaration of Helsinki (24). All partici-
pants were informed about the study both orally and
in writing before giving their written informed con-
sent. Transcripts were anonymized and the partici-
pants were ensured confidentiality.

Results
Item development

All items developed in this study are based on our
previously performed focus group interviews (14).
These resulted in six areas, 16 concepts and a draft
set of 16 items. A map of the areas, concepts and
items and how they connect to each other is shown
in Figure 2.

Content validiry and usability evaluation

Summary of cognitive interviews. The respondents
understood the majority of items and response
options (11/16=69%), showing that they were
familiar with the concepts related to hypertension
presented in the set of items. Due to the space

Biological Symptoms Medication side-
markers ymp effects

limitation in the mobile phone, the items were brief
and direct. Problems were identified with five of the
total of 16 items, three concerning the understan-
ding of the question and two a response option.
Furthermore, an action for change regarding an item
response scale was initiated by the study team and
was tested in the following interviews. All items were
perceived as relevant by the majority of respondents,
and the coverage was perceived to be good. One item
(“Today’s pulse?”) was added, resulting in a total of
17 items. The mobile phone as mode of administration
was perceived as easy to use, with little or no trouble
connected to recording answers to items.

Actions taken or revisions of items. The cognitive
interview process, including the analyses, was iterative
and any changes or actions decided upon were
evaluated in the next round of interviews. In general,
all items were well understood, although some
concepts were perceived as a bit vague regarding
their meaning, or respondents explicitly asked about
the meaning of the concept. For example, in relation
to the item “How do you feel today?” respondents
asked the interviewer: “Do you mean in general or
in connection to my high blood pressure?”

An additional three items (item 1 on general well-
being, item 6 on heart palpitations and item 14 on
swollen ankles) showed a problem relating to under-
standing or interpretation. Heart palpitations were

Quality of daily life Lifestyle
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Figure 2. Map of areas, concepts and items. The map organizes the content of the interactive self-report system into six areas, 16 concepts

and, subsequently, the final 17 items.



expressed by a participating patient: “I don’t quite
know what real palpitation should feel like, but I’'ve
experienced that my heart has beaten harder than
usual; I felt it in the rest of my body as well.”

The four interviews with the healthcare profes-
sionals confirmed this insecurity regarding under-
standing item 6 on heart palpitations, concurring
that it might need better explanation. As a solution,
we decided to create an information leaflet with
clarifying explanations since no further explanations
fitted on the screen. In the forthcoming rounds of
cognitive interviews, the suggested explanations
were presented along with the items they referred to.
When the items along with the added clarifying
information did not raise any new queries, no
further actions were taken.

Actions taken or revisions of response alternatives. In
general, respondents found it “very easy” to find an
appropriate response option. However, response
options in relation to two items raised some queries.
One concerned item 2 (“Taken your medicine
today?”) and the relevance of one of the response
options, i.e. “some of it”. Respondents wondered if
it was relevant if they took just some of their
medication. This resulted in a note in the information
leaflet explaining why this response option was
included. It was clarified that dose adjustments might
be done, or that sometimes one of several medications
might not be taken.

Another query related to item 9 concerning
physical activity during the day and how to interpret
what was meant by the different response options
(none, light, moderate, heavy, very heavy). For
example, one respondent wanted specification in
min. This also resulted in an explanation in the
information leaflet.

Two issues, concerning the response alternatives
for items 2, 3-7, 10 and 14-16 on one hand and the
response alternative for item 17 (final version) on the
other, arose within the research team. The inter-
viewer then explicitly asked for the respondents’ pref-
erences in these cases and thereafter changed the
response options after a discussion within the team.

Relevance and comprehensiveness of items. The content
of the items was experienced as relevant to the
majority of respondents; thus all original item content
was kept. The items concerning side-effects caused
most hesitation regarding relevance, for example,
“Swollen ankles today?” was experienced as irrelevant
by nine respondents. Still, though, 12 respondents
thought it was relevant and therefore it was kept. One
additional item (pulse) was requested by four
respondents and was thus added beginning with the
15th interview, after a discussion within the team.
Examples of the development from an initial to a
final item, wording and response options, presented
in a sample version of an I'TM, are shown in Table III.
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The final set of items together with response options
and explanations are shown in Table IV.

Usabiliry

Mobile phones. One respondent refused to answer the
items in the mobile phone since he/she was interested
in evaluating the content of the items but nothing
else. Among the remaining 20 respondents who did
complete the items in the mobile phone, 15 expressed
it as easy or very easy, five as pretty easy and one as
not so easy/difficult. Answering all items in the mobile
phone took respondents between one and two min.

Blood pressure measurements. Measuring blood pressure
was found to be easy or very easy by the majority of
respondents (nz=17/20), testing it (z=20/21) and
recording the value in the mobile phone self-report
system was found easy or very easy by all respondents
testing it (z=20/21).

Reliability

Test-retest reliability yielded high correlations
(r,>0.90) for questions 4, 7, 8 and 9 and satisfactory
results (r,>0.70) for questions 3 and 6. Questions
2 and 10 were just below the threshold of 0.70
(r,=0.69).

Discussion

This study reported on the iterative development and
evaluation of a hypertension-specific mobile phone
self-report system with regard to item content and
usability. Items and response formats were evaluated
iteratively in a series of cognitive interviews in rela-
tion to their comprehension, comprehensiveness and
relevance. Analyses showed that items were generally
easily understood and represented a good coverage
of core aspects relevant to patients’ needs for self-
managing hypertension. Supplementary written
information explaining a few potentially confusing
items (due to their brevity) needed to be provided.
Interviews and direct observations of patient—system
interactions showed that patients could easily inter-
act with the system.

Limitations of the study

The validity and reliability of our results were
enhanced by conducting a larger number of cogni-
tive interviews (25) among a demographically
diverse and representative sample of the target
population (19,21). For example, our sample was
comparable with the middle-aged hypertensive
population in the USA (20) and the general hyper-
tensive population in Sweden (15), with respect to
age and gender. The sample also included patients
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representing different education levels, employment
and marital statuses. However, only one of the 21
interviewed patients did not have Swedish as their
first language, hence further studies need to explore
experiences and perceptions with regard to hyper-
tension and treatment in the immigrant Swedish
population

Methodological considerations

Cognitive interviews. As shown in a previous study
(26), misinterpretations may be attributional, i.e.
the respondent understands the question but is
unsure about whether or not it refers to the disease
under study — and, consequently, whether or not to
respond to the item in relation to their general sta-
tus or their status as affected by their disease. For
example, with regard to the concept of well-being,
I might report “not at all well” if I feel bad because
of something other than my disease or condition.
This attributional problem was confirmed in our
study, and shows the importance of thoroughly test-
ing the understanding of items before moving on to
psychometric testing (11,12).

Our approach to developing items suitable for
both classic and smart phones further added to the
space limitations cell phones have as a mode of
administration. Hence, when we found an issue
regarding the understanding of an item we chose not
to change the item’s wording but instead to provide
a brief explanation in the information material to be
provided at the start of use of the self-report system.
The reasons for this were, on the one hand, that we
had to adapt our items to the space limitation in the
mobile phone and, on the other, that respondents
understood the actual words in the item but were
unsure of the meaning in the particular context.

Misunderstandings may further be silent (27),i.e.
they will not be discovered unless the interviewer
probes in a pre-specified way, actively looking for
misinterpretations. But this might also become a
source of error, running the risk of spurious findings,
at the same time as another source of error is missing
valid findings (28). To try to avoid this we used pre-
specified probing, but kept an open mind for emer-
gent probes (21) when needed. We employed
retrospective probing (21), in the sense that the
respondents first answered all items in the mobile
phone and were directly afterwards interviewed about
the items. Hence, the problem that normally occurs
in retrospective probing — that respondents need to
provide information about responses given in the
past (21,28) — was diminished.

Our study, like any other, could not disregard the
sources of error when conducting cognitive inter-
views, but had to be of aware of them when building
a structured, thorough cognitive interview design
and when recruiting participants; this may have min-
imized the risk of error.

The usability of the mobile phone. When developing the
items we had to adapt to the limits of the technology;
in this case, the limitation of space. Although the
technology would allow a great deal of space in a
modern mobile phone, particularly a smart phone,
this did not help us since we aimed to create a self-
report system for use in all types of mobile phones.
We further decided to use a Likert scale instead of
VAS; thus items needed to be short enough for the
whole Likert scale to be visible on the screen without
the need to scroll, which had implications on our
item development work:

e Items had to be concise to fit on small displays.
Short and direct items are generally easy to
understand and leave little room for misinter-
pretation. However, if the respondent is unsure
of the meaning of an item it may be hard to
answer at all, since the text cannot be extended
to give, for example, describing examples.

e When an item was found to be poorly under-
stood by respondents, we decided to keep the
wording, and instead wrote explanations for
the items. These were also tested together with
the items in subsequent rounds of interviews.
The explanations have been compiled in an
information leaflet for future interventions. In
a perfect scenario, such explanations would be
included in the self-report system together
with the actual item. However, we chose to be
able to reach more people with our self-report
system and thus had to accept this solution.

These types of issues might not be as problematic
in the future, when more or most people will use
smart phones, which will facilitate self-reporting per-
formed via mobile phone. Furthermore, other
eHealth applications will be developed, like health
portals in web applications. In Sweden, the national
eHealth strategy (29) is continuously updated and
new approaches and innovations are being imple-
mented. It is important to consider the development
of our self-report in the light of the eHealth strategy
and possible synergistic effects, and its potential use-
fulness in combination with, for example, a personal
Health Record.

The developed interactive hypertension-specific
self-report system will be used in future studies to
evaluate the feedback loop of items via graphs to
patients and healthcare professionals. We also aim
to evaluate the effectiveness of the interactive mobile
phone self-report system in clinical practice.

Conclusion

The included items were developed in a structured
manner to ensure content validity, and the usability
of the mobile phone as a mode of administration was
established. The mobile phone self-report system is



reliable, and appears efficiently and effectively
to capture information relevant in patients’ self-
management of hypertension.

Acknowledgements

We are indebted to the patients, professionals and
experts for their contributions to this research. The
research reported here has been financed by and
conducted within the University of Gothenburg
LETStudio, in collaboration with the Gothenburg
Centre for Person-Centred Care (GPCC) in Swe-
den. The LET Studio is a strategic initiative for pro-
moting interdisciplinary research within the Learning
Sciences at the University of Gothenburg that
addresses issues of knowledge, learning, communica-
tion and expertise in contemporary society. The
GPCC is funded by the Swedish Government’s grant
for Strategic Research Areas, Care Sciences [Appli-
cation to Swedish Research Council nr 2009-1088],
and co-funded by the University of Gothenburg,
Sweden.

Declaration of interest: The authors report no
conflicts of interest. The authors alone are respon-
sible for the content and writing of the paper.

References

1. Hackam DG, Khan NA, Hemmelgarn BR, Rabkin SW,
Touyz RM, Cambell NRC, et al. The 2010 Canadian
Hypertension Education Program recommendations for the
management of hypertension: Part 2 — therapy. Can J Cardiol.
2010;26:249-258.

2. Daskalopoulou SS, Khan NA, Quinn RR, Ruzicka M,
McKay DW, Hackam DG, et al. The 2012 Canadian
Hypertension Education Program recommendations for the
management of hypertension: Blood pressure measurement,
diagnosis, assessment of risk and therapy. Can ] Cardiol.
2012;28:270-287.

3. Sabate E (Ed). Adherence to long-term therapies: Evidence
for action. Geneva, Switzerland; World Health Organization;
2003. http://www.who.int/chp/knowledge/publications/
adherence_report/en/index.html

4. Antikainen RL, Kastarinen M], Jousilahti P, Peltonen M,
Laatikainen T, Beckett N, et al. Despite evidence-based
guidelines, systolic blood pressure remains inadequately
controlled in older hypertensive adults. ] Hum Hypertens.
2010;24:439-446.

5. Mancia G, De Backer G, Dominiczak A, Cifkova R,
Fagard R, Germano G, et al. 2007 ESH-ESC Guidelines for
the management of arterial hypertension. The Task Force for
the Management of Arterial Hypertension of the European
Society of Hypertension (ESH) and the European Society of
Cardiology (ESC). Blood Press. 2007;16:135-232.

6. Marshall IJ, Wolfe CD, McKevitt C. Lay perspectives
on hypertension and drug adherence: Systematic review of
qualitative research. BMJ [e3953]. 2012; 344 [cited 2012 Jul
9]; Available from: http://www.bmj.com/content/345/bm;.
e3953

7. Moen ], Bohm A, Tillenius T, Antonov K, Nilsson LG,
Ring L. “I don't know how many of these medicines are

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Self-management of hypertension 305

necessary.” — A focus group study among elderly users of
multiple medicines. Patient Educ Couns. 2009;74:135-141.

. Krishna S, Austin Boren S, Balas A. Healthcare via cell

phones: A systematic review. Telemed e-Health. 2009;15:
231-239.

. Blake H. Innovation in practice: Mobile phone technology in

patient care. Br ] Community Nurs. 2008; 13:160-165.
Glynn LG, Murphy AW, Smith SM, Schroeder K, Fahey T.
Self-monitoring and other non-pharmacological interven-
tions to improve the management of hypertension in primary
care: A systematic review. Br J Gen Pract. 2010; 60:e476—
e488 [cited 29 Nov 2010]; Available from: http://www.ncbi.
nlm.nih.gov/pmc/articles/PMC2991764/

Donald PL, Burke LB, Gwaltney CJ, Kline Leidy N,
Martin ML, Molsen E, et al. Content validity — establishing
and reporting the evidence in newly developed patient-
reported outcomes (PRO) instruments for medical product
evaluation: ISPOR PRO good research practices task force
report: Part 1 — Assessing respondent understanding. Value
Health. 2011;14:967-977.

Donald PL, Burke LB, Gwaltney CJ, Kline Leidy N,
Martin ML, Molsen E, et al. Content validity — establishing
and reporting the evidence in newly developed patient-
reported outcomes (PRO) instruments for medical product
evaluation: ISPOR PRO good research practices task force
report: Part 2 — Assessing respondent understanding. Value
Health. 2011;14:978-988.

US Department of Health and Human Services Food and
Drug Administration. Guidance for industry: Patient-reported
outcome measures: Use in medical product development
to support labelling claims; 2009. [www.fda.gov/downloads/
Drugs/GuidanceComplianceRegulatoryInformation/
Guidances/UCM193282.pdf.]

Bengtsson U, Kasperowski D, Ring L, Kjellgren K.
Developing an interactive mobile phone self-report system.
Part 1: Patient and professional perspectives. Blood Press
2014; Early online.

Kjellgren KI, Ahlner J, Dahlof B, Gill H, Hedner T, Siljé R.
Perceived symptoms amongst hypertensive patients in routine
clinical practice — A population-based study. ] Intern Med
1998;244:325-332.

Midekke M, Lemmer B, Eckes L. Prevalence of hypertension-
attributed symptoms in routine clinical practice: A general
practitioners-based study. J Hum Hypertens. 2008;22:
252-258.

Benson ], Britten N. What effects do patients feel from their
antihypertensive tablets and how do they react to them?
Qualitative analysis of interviews with patients. Fam Pract.
2006;23:80-87.

Willis GB. Cognitive interviewing: A tool for improving ques-
tionnaire design. Thousand Oaks, CA: Sage Publications;
2005.

Irwin DE, Varni JW, Yeatts K, DeWalt, DA. Cognitive inter-
viewing methodology in the development of a pediatric item
bank: A patient reported outcomes measurement informa-
tion system (PROMIS) study. Health Qual Life Outcomes
[doi:10.1186/1477-7525-7-3] 2009;7:3 [cited 23 Jan 2009];
Available from: http://www.hqglo.com/content/7/1/3.

Yoon SS, BurtV, Louis T, Carrol MD. Hypertension among
adults in the United States, 2009-2010. NCHS data brief
2012 (107). National Centre for Health Statistics. Available
at: http://www.cdc.gov/nchs/data/databriefs/db107.pdf

Beatty PC , Willis GB. Research synthesis: The practice of
cognitive interviewing. Public Opin Q. 2007;71:287-311.
O’Brien E, Atkins N, Stergiou G, et al. European Society of
Hypertension International Protocol revision 2010 for the
validation of blood pressure measuring devices in adults.
Blood Press Monit Feb. 2010;15:23-38.

Hays RD, Anderson RT, Revicki D. Assessing reliability
and validity of measurement in clinical trials. In: Staquet M],



306 U. Bengtsson et al.

24.

25.

26.

Hays RD, Fayers PM, editors. Quality of life assessment
in clinical trials. Methods and practice. New York: Oxford
University Press; 1998. p 169-182.

World Medical Association. Declaration of Helsinki, Ethical
principles for medical research involving human subjects;
2008. http://www.wma.net/en/30publications/10policies/b3/
index.html

Conrad FG, Blair J. Sources of error in cognitive interviews.
Public Opin Q. 2009;73:32-55.

Watt T, Krogh Rasmussen A, Groenvold M, Bue Bjorner J,
Hope Watt S, Bonnema SJ, et al. Improving a newly
developed patient-reported outcome for thyroid patients,
using cognitive interviewing. Qual Life Res. 2008;17:
1009-1017.

27.

28.

29.

DeMaio T, Rothgeb, J. Cognitive interviewing techniques:
In the lab and in the field. In: Schwarz N, Sudman S,
editors. Answering questions: Methodology for determining
cognitive and communicative processes in survey research.
San Francisco, CA: Jossey-Bass; 1996.

Beatty P. Cognitive interviewing: The use of cognitive inter-
views to evaluate ePRO instruments. In: Byrom B, Tiplady B,
editors. ePRO: Electronic solutions for patient-reported data.
Farnham: Gower Publishing Limited and Burlington, VT:
Ashgate Publishing Company; 2010. p 23-49.

Ministry of Health and Social Affairs. National e-Health —
The strategy for accessible and secure information in health
and social care. Sweden: Edita; 2011. Available from: http://
www.regeringen.se/content/1/c6/19/52/46/10fe6449.pdf



Copyright of Blood Pressure is the property of Taylor & Francis Ltd and its content may not
be copied or emailed to multiple sites or posted to a listserv without the copyright holder's
express written permission. However, users may print, download, or email articles for
individual use.



