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ABSTRACT

Objective There has been an increase in testing of
vitamins in patients in general practice, often based

on irrational indications or for non-specific symptoms,
causing increasing healthcare expenditures and
medicalisation of patients. So far, there is little evidence
of effective strategies to reduce this overtesting in general
practice. Therefore, the aim of this qualitative study was
to explore the barriers and facilitators for reducing the
number of (unnecessary) vitamin D and B,, laboratory
tests ordered.

Design and setting This qualitative study, based on a
grounded theory design, used semistructured interviews
among general practitioners (GPs) and patients from two
primary care networks (147 GPs, 195000 patients). These
networks participated in the Reducing Vitamin Testing

in Primary Care Practice (REVERT) study, a clustered
randomized trial comparing two de-implementation
strategies to reduce test ordering in primary care in the
Netherlands.

Participants Twenty-one GPs, with a maximum of 1 GP
per practice who took part in the REVERT study, and 22
patients (who were invited by their GP during vitamin-
related consultations) were recruited, from which 20 GPs
and 19 patients agreed to participate in this study.
Results The most important factor hampering vitamin-
test reduction programmes is the mismatch between
patients and medical professionals regarding the
presumed appropriate indications for testing for vitamin
D and B,,. In contrast, the most important facilitator for
vitamin-test reduction may be updating GPs’ knowledge
about test indications and their awareness of their own
testing behaviour.

Conclusion To achieve a sustainable reduction in
vitamin testing, guidelines with clear and uniform
recommendations on evidence-based indications for
vitamin testing, combined with regular (individual)
feedback on test-ordering behaviour, are needed.
Moreover, the general public needs access to clear and
reliable information on vitamin testing. Further research is
required to measure the effect of these strategies on the
number of vitamin test requests.

Trial registration number WAG/mb/16/039555.

Strengths and limitations of this study

» This is the first study using semistructured inter-
views to explore the barriers and facilitators for re-
ducing the number of (unnecessary) vitamin D and
B,, laboratory tests ordered.

» A qualitative approach with the use of open coding
allows all different aspects behind the complexity of
reducing vitamin testing to be addressed.

» Potential bias due to selection of general practi-
tioners (GPs) affiliated to a research network and
selection of patients by their GPs.

INTRODUCTION

The number of vitamin tests ordered in
general practice has increased substantially
in developed countries in recent years.'
For example, the regional number of test
requests for vitamin B, in Utrecht, the Neth-
erlands, increased almost sixfold between
2004 and 2014.° Vitamin D was the fifth most
common laboratory test ordered for Medi-
care patients in the USA in 2016, at a total
cost of US$350 million.”

Most indications for these tests are prob-
ably not evidence based, as a causal rela-
tionship with vitamin deficiencies for most
health conditions is not present.* > This
overtesting could result in overdiagnosis and
overtreatment with vitamin supplements,
further increasing medicalisation, increasing
healthcare costs and irrational health percep-
tions." ™ For example, previous research
concluded that, although vitamin testing
may potentially be useful in some high-risk
groups, overtesting and overtreatment of
vitamin D by general practitioners (GPs)
resulted in professional and societal medical-
isation of vitamin D.”? To counter this inappro-
priate medicalisation, a long-term strategy to
reduce overtesting and oversupplementation
is needed.” "’
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So far, there is little evidence of effective strategies to
reduce this overtesting in general practice, although
clinical decision support rules seem promising.'" Under-
standing barriers to, and facilitators for, reducing overt-
esting is essential to develop a long-term strategy to tackle
this problem.m For instance, Moynihan et al suggested
that ‘commercial and professional vested interests’ and
‘cultural beliefs that more is better’ are facilitators of
diagnostic testing that can lead to overdiagnosis.® Further-
more, a qualitative study examining GPs’ hidden motives
in diagnostic decision making concluded that patients’
reassurance was a strong motivation for GPs to perform or
order diagnostic tests.'” Next to GP-related factors, many
patient-related factors may influence clinical decision."”

So far, theoretical perspectives, as well as empirical
studies on the barriers and facilitators of vitamin test
ordering, in general practice are lacking. Therefore, we
performed a qualitative assessment using semistructured
interviews among both GPs and patients to explore the
barriers and facilitators for reducing the number of
unnecessary ordered vitamin D and B, laboratory tests.

METHODS

Design and setting

Standards for Reporting Qualitative Research reporting
guidelines were used for this qualitative study.'* This qual-
itative study used a grounded theory design,'” because this
design is explicitly suited for examining how meanings in
people’s perceptions are related to their actions. Applied
to our study, using grounded theory allowed us to study
how meanings attached to vitamin testing inter-relate to
choices and actions regarding vitamin testing for both
GPs and patients. The aim was, ultimately, to develop new
theoretical concepts, grounded in qualitative data, which
represent barriers and facilitators for vitamin testing.
These new theoretical concepts may be further devel-
oped and tested in future research.

Data were collected through semistructured inter-
views among GPs and patients from two primary care
networks in the Netherlands that participated in the
Reducing Vitamin Testing in Primary Care Practice
(REVERT) study. The REVERT study was a randomised
controlled trial (RCT) assessing the effectiveness of a
GP intervention programme including education, moni-
toring and feedback on numbers in relation to ordering
vitamin D and B12 tests. Four times a year, GPs received
feedback on the number of tests they ordered. After
randomisation, half of all participating practices also
received patient information on vitamin testing. In total,
22 general practices (117 GPs with 134000 patients) in
the Utrecht region and four health centres (41 GPs and
61000 patients) in the Rotterdam region participated in
the REVERT study.

This study was deemed by the University Medical
Center Utrecht ethics committee not to be subject to full
assessment.

Recruitment of participants
At the end of the l-year intervention period, we have
invited all participating general practices for an interview
by telephone or face to face by one of the researchers. To
secure an adequate case mix regarding practice type and
socioeconomic status (SES) of the practice area, only one
GP per REVERT practice was invited for an interview.
Patients were recruited through the participating GPs;
GPs were asked to invite patients during consultations in
which vitamin testing was a topic of conversation. The GPs
asked them if they were willing to be interviewed about
vitamin testing. When patients consented to be inter-
viewed on this topic, GPs provided the patients’ name
and telephone number to the researchers, who contacted
the patients. We aimed to recruit a mixed sample in terms
of age, gender, ethnicity and educational level, because a
large variation as to demographic characteristics helps to
recruit a sample with the widest range of possible experi-
ences, opinions and preferences. This is necessary for a
full exploration of this issue.

Data collection

The interviews were performed by two interviewers (HH
and HvdB) during the last quartile of the intervention
period of the REVERT study. The interviewers were two
master’s medical students with a background in medical
research and/or qualitative research, supported by a
multidisciplinary team of researchers, GPs and a psychol-
ogist who specialised in communication research (BM).
BM trained HH and HvdB on how to apply guidelines for
doing in-depth interviews.

The GP interviews were conducted face to face in the
GPs’ office, and the patient interviews were conducted by
telephone. Interviews lasted approximately 30 and 15 min
for GPs and patients, respectively, and were semistruc-
tured using a list that covered four broad topics of barriers
and facilitators for reducing the number of (unnecessary)
vitamin D and B, testing. The four topics were based on
the framework by Grol etal,'® namely, (1) perceptions of,
and reasons for, vitamin D and B, testing; (2) cognitive,
motivational and social factors potentially influencing
the number of vitamin tests ordered'®; (3) evaluation of
the study intervention (e-module, education and feed-
back); and (4) ideas regarding a successful strategy for
a durable reduction in vitamin test ordering. Baseline
characteristics of GPs (sex, age and years working as GP),
intervention group (deimplementation strategy 1 or 2)
and patients (sex, age and education level) were ascer-
tained at the end of the interview. Data on the number
of patients per practice were retrieved by emailing the
practices. In addition, data on SES were retrieved from
the Social and Cultural Planning Office (SCP) in the
Netherlands and were linked to our data through the
four digits of the postal codes of the practice area. SCP
calculates SES scores based on information concernin%
education, income and position in the labour market.'
We expected interviews with 20 GPs and 20 patients to
be sufficient for item saturation.'® During data collection,

Hofstede H, et al. BMJ Open 2019;9:€029760. doi:10.1136/bmjopen-2019-029760



interim meetings were held with the interviewers (HH
and HvdB) and psychologist (BM) to discuss data and to
monitor progress towards saturation.

Based on a previous study, we expected a minimum of
approximately 12 interviews with GPs and 12 interviews
with patients to be sufficient for saturation,' although
numbers mentioned in the literature vary and thus
cannot be taken as absolute indicators of saturation or
any other criterion. To guarantee at least 12 interviews
per group, the aim was to organise about 20 interviews
with GPs and 20 interviews with patients. Twenty-one GPs
from different practices were invited to participate. One
GP declined, so in total, 20 GPs agreed to participate in
this study (5 GPs in Rotterdam and 15 GPs in Utrecht). Of
the 22 patients who consented to participate in the study,
3 could not be reached by telephone by the researchers,
resulting in 19 interviewed patients.

Data analysis

The interviews were recorded on audiotape and tran-
scribed verbatim. Next, these data were coded, combining
a deductive (ie, Grol et al’s framework)'® and an inductive
(ie, data-driven) approach using QSR NVivo V.11." All
interviews were coded independently by two researchers
(HH and HvdB). The emerging themes were contin-
uously compared with interview transcripts. During
data collection, interim meetings were held with the
interviewers (HH and HvdB) and the communication
researcher (BM) to discuss data collection and analysis,
including emerging themes and how these inter-related.

The assigned codes and themes were discussed by the
coding researchers until consensus was achieved.

Data saturation was monitored and discussed as well.
After coding 14 interviews for the GP group and 14 inter-
views for the patient group, no new codes were added,
which means that data saturation was reached at that
point.

Patient and public involvement
Patients and the public were not involved in the design,
recruitment and conduct of the study.

RESULTS

Participants

The characteristics of the 20 GPs and 19 patients who
participated in the study are summarised in table 1.

GPs’ reasons for testing

Two categories of reasons for testing could be distin-
guished: (1) medical reasons and (2) non-medical
reasons. These reasons for testing were influenced by (3)
participation in the REVERT study.

Medical reasons

Patients considered to be at high-risk of vitamin D defi-
ciency (eg, a dark skin) were most often mentioned as a
medical reason. Medical reasons for testing vitamin B,
levels were a low haemoglobin level, neuropathic symp-
toms and a potentially insufficient diet. GPs reported
testing vitamin D levels for non-specific symptoms (eg,

Table 1 Baseline characteristics of included GPs and patients
GP (n=20) Patients (n=19)
Mean=SD/n (%) Mean=SD/n (%)
Sex (female, n (%)) 14 (70.0) Sex (female, n (%)) 17 (89.5)
Age (years, mean+SD) 45.8+9.9 Age (years, mean+SD) 42.6+£13.9
Practice experience as GP (years, 14.4+10.0 Educational levelt (high, n (%)) 13 (68.4)
mean+SD)
Number of patients in practice (mean+zSD) 6807+3104 Requested for vitamin B, (yes,n 11 (57.9)
(%))
SES of patients in practice* 0.59+1.04 Requested for vitamin D (yes, n 16 (84.2)
(%))
Intervention
Online education (yes, n (%)) 12 (60.0)
Education vitamin testing (yes, n (%)) 12 (60.0)
Communication training (yes, n (%)) 13 (65.0)
Received feedback (yes, n (%)) 16 (80.0)
Patient information (yes, n (%)) 11 (55.0)

*SES data were retrieved from the SCP and linked by four digital postal codes to our data. SCP calculates social economic status scores
based on information regarding education, income and position in the labour market. An SES score of 0 defines the mean socioeconomic
status in the Netherlands. A score of >0 defines an SES higher than the mean in the Netherlands. A score of <0 defines an SES lower than the

mean in the Netherlands.

TA high educational level was defined as an academic bachelor degree or higher.
GP, general practitioner; SCP, Social and Cultural Planning Office; SES, socioeconomic status.
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fatigue or myalgia) only in a minority of patients or if
patients insisted on having their vitamin levels tested.

Non-medical reasons

Maintaining a good relationship with the patient, avoiding
conflict and creating goodwill for follow-up consultations
were mentioned both for vitamin D and B,, testing. These
non-medical reasons were important arguments to order
the test, if patients persisted in their request to have their
vitamin B, or D levels tested, despite adequate explana-
tion by the GP.

You can’t refuse every request, because that will not
improve your relationship with the patient. You will
create goodwill, when you agree with some requests
from the patients. As a consequence, they will trust
you more and they will agree with your advices in fol-
low-up consultations, instead of refusing them. GP1,
woman, 31 years, ‘Creating goodwill for follow-up
consultations’

Influence of participation in revert study

Most of the GPs mentioned that they reduced their
vitamin D and B, test ordering as a result of participation
in the REVERT study. They reported investing more time
during the consultation in explaining vitamin test indica-
tions and discussing reasons for not testing, after having
followed the education on vitamin testing.

About half of the GPs advised their patients to supple-
ment vitamin D instead of having their vitamin D level
tested. A few GPs reported that they did not change much
in their testing behaviour. They indicated that, before
participation in REVERT, they rarely tested vitamin levels.

Now I tell patients that they could start with supple-
ments if they think that there is an association be-
tween their symptoms and a vitamin deficiency. Just
start with supplements.” GP11, man, 43 years, ‘Advice
to supplement vitamin D instead of testing’

I give patients more information and explanation at
this moment. I always tested vitamin D and B12 levels
in patients complaining of fatigue before I received
education. I don’t do that anymore.” GP7, woman, 65
years, ‘Spending more time explaining’

GPs’ motivational factors

Regarding the motivation to reduce unnecessary vitamin
tests, three aspects could be identified: (1) ideas and atti-
tudes towards the usefulness of reducing vitamin tests, (2)
attitudes towards the effort to change testing behaviour
and (3) influence of intervention on motivation to
change testing behaviour.

Ideas and attitudes towards the usefulness of reducing vitamin
tests

Most of the GPs considered reduction of unnecessary
vitamin testing as beneficial. These GPs believed that
they improved healthcare quality and cost efficiency by
reducing unnecessary vitamin tests, through preventing

medicalisation of patients and/or reducing healthcare
costs.

Attitudes towards the effort to change behaviour

Some GPs were not motivated to change their testing
behaviour because they expected the resulting reduction
in healthcare costs to be disappointing. Another aspect
of some GPs’ negative attitude towards reducing vitamin
testing was their observation that symptoms in deficient
patients were resolved after they started vitamin D supple-
mentation. One GP mentioned vitamin testing as being
helpful by using a ‘proven low vitamin level’ as ‘placebo
tool’, being a substrate or explanation for their symptoms.

Influence of intervention on motivation to change testing behaviour
GPs mentioned that feedback of their testing behaviour
in the REVERT project helped them to stay motivated
to reduce unnecessary vitamin testing. For a sustainable
strategy to reduce test ordering, GPs suggested retaining
this feedback on testing behaviour. Individual feedback
instead of feedback on the practice’s performance might
be more effective because it could create more insight
into GPs’ personal test-ordering behaviour.

I think that if you continue with over-testing vitamin
levels, you are giving patients the idea that vitamin
testing is very useful. When you stop over-testing vi-
tamin levels, you will stimulate patients to reflect on
their total well-being instead of only requesting lab-
oratory testing.” GP10, woman, 48 years, ‘Preventing
medicalisation’

When you request laboratory tests, you have no idea
about the number of requests you make. It appears
to be a lot more than you think. I didn’t expect that.’
GP13, man, 57 years, ‘Awareness of testing behaviour’

It is a kind of tool which I can use and I don’t want to
lose that tool. I sometime use it as placebo. I'd like to
use this tool, because I think that I can help patients
by saying that their symptoms might be due to a low
vitamin level and that the symptoms might disappear
when they start with supplements. I believe that, when
using this placebo tool, I contribute to preventing
patients from visiting other specialists with their
vague symptoms.” GP3, man, 34 years, ‘Proven low
vitamin level as placebo tool’

GPs’ cognitive factors

GPs mentioned cognitive barriers and facilitators for
reducing the number of vitamin tests. These can be
summarised in two categories: (1) influence of the
REVERT intervention on GPs’ knowledge and (2)
conflicting medical information.

Influence of intervention on GPs’ knowledge

Up-to-date knowledge about the usefulness of vitamin
tests, offered through the (online) education in the
REVERT study, was the most important facilitator for
reducing vitamin testing according to GPs. GPs mentioned
that, apart from the up-to-date knowledge, the concrete

4
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patient examples and the background information about
guideline-based indications for vitamin testing and treat-
ment discussed in the (online) education in the REVERT
study also contributed to changing testing behaviour
regarding vitamin D and B ,, because it was helpful in
giving explanations to patients about the usefulness of
vitamin testing.

Lack of repetition of the information was mentioned
as the most important cognitive barrier to remembering,
with the risk of falling back into old patterns of test
ordering. Four GPs mentioned that it was difficult to
remember all the information received during the single
moment of (online) education. Nine GPs mentioned
that it was easier to remember all the information if they
had received other education about this subject in the
past or frequently discussed the topic in meetings with
colleagues.

Conflicting medical information

Conflicting results and recommendations from other
information sources were mentioned as the most
important barrier to reducing the number of vitamin
tests requested by GPs. About half of the GPs mentioned
these conflicting results in the literature about the associ-
ation between symptoms and vitamin levels as a problem
in building up their argumentation during the patient
consultation. They also mentioned that global recom-
mendations sometimes differ from national guideline
recommendations. These intercountry differences were
mentioned as a reason for discussion with patients. Some
GPs therefore thought it difficult to resist vitamin test
requests from patients, especially when patients’ ‘knowl-
edge’ seemed to be better than their own knowledge on
this topic.

It is still very difficult to translate the information
that you received from (online) education to an ex-
planation for a very demanding patient in 10min.
Especially when the patient has searched for a lot of
different articles that emphasise the importance of
vitamin testing.” GP5, woman, 37 years, ‘GP does not
feel confident enough about knowledge’

As part of a sustainable strategy to reduce vitamin
testing in general practice, GPs mentioned the need
for an overview of up-to-date knowledge about vitamin
testing in a national guideline or protocol. GPs thought
that such a protocol would make it easier for health
professionals to quickly search for answers when unable
to recall the information from previous (online)
education.

So, I needed some kind of protocol that included the
10 most important things that I had learnt during
the online education. I noticed that I had difficul-
ty recalling information from previous sessions and
therefore returned.” GP4, woman, 38 years, ‘Need for
a protocol’

Social factors affecting GPs’ testing behaviour

GPs reported the following social factors affecting their
testing behaviour: (1) interaction with patients, (2) atti-
tudes of other health professionals, and (3) influence of
media and society.

Interaction with patients

GPs indicated that good communication skills are
needed to provide explanations and to convince
patients that vitamin tests are not always necessary. GPs
also mentioned that a low education level and language
barriers made it more difficult to communicate and
that they regarded these as barriers to providing a good
explanation to patients on the limited usefulness of
vitamin testing.

GPs mentioned that is was easier to convince patients
with whom they had a long relationship compared with
patients who were relatively new in their general prac-
tice. One GP mentioned using her seniority, due to her
age, making it easier to convince patients to agree with
non-testing.

Attitudes of other health professionals

Six GPs mentioned that their partner GPs in the prac-
tice were less motivated to reduce unnecessary vitamin
tests or had different opinions about vitamin testing
than themselves. Also, the presence of locum doctors
in the practice was mentioned as a barrier to reducing
the number of vitamin tests requested, because locums
were found to request vitamin tests more often. In some
practices, assistants were able to request vitamin levels
on their own initiative, limiting the reduction in vitamin
testing. On the other hand, four GPs reported that all the
GPs in their practice had the same thoughts and restric-
tive methods regarding vitamin testing. Furthermore, it
was considered helpful if other health professionals, for
example, GPs’ assistants, had up-to-date knowledge about
vitamin testing through education in order to provide
patients with the same message on the limited usefulness
of vitamin testing.

It is important that the assistants have the same
knowledge as the GPs, because they are asked
the most questions about vitamin testing.” GP19,
man, 35 years, ‘Up-to-date knowledge among GPs’
assistants

Influence of media and society

Another reported factor that made it difficult to reduce
vitamin tests is the information spread about the
suggested importance of unrestricted vitamin D and B,
tests by other healthcare professionals, the social media
or other patients. In line with this, GPs suggested that
more support from colleagues, media and society should
be part of a sustainable strategy to reduce unnecessary
vitamin tests. GPs specifically mentioned the need for reli-
able information resources for patients.
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Patients’ motivational factors

Two components of patients’ motivation to change
behaviour could be distinguished: (1) attitudes towards
GPs and (2) attitudes towards vitamin testing.

Attitudes towards GPs

About half of the patients mentioned that they had a
negative attitude on this subject towards their GP. These
patients were convinced that their GP did not have
enough knowledge about vitamins (tests); this resulted in
distrust and dissatisfaction with the information provided
and the decisions made by their GP regarding vitamin
testing.

I decided to look up all the information I wanted to
know, because my GP couldn’t tell me much about
it, that was a pity. I think that I do know more about
vitamin testing than my GP knows.” P12, woman, 40
years, ‘GP does not have enough knowledge’

Attitudes towards vitamin testing

Most of the patients also had a negative attitude towards
a policy of ‘not testing’ and even suggested that it would
be better if GPs increased vitamin testing and paid more
attention to vitamin deficiencies. In line with a negative
attitude towards not testing, about 50% of the patients
reported not seeing any alternative for vitamin blood
tests. Moreover, they stated their dissatisfaction with
GPs who were unwilling to test their vitamin levels. Two
patients mentioned that they would keep asking their GP
for vitamin tests until their request was met.

The GP always disagrees with my requests for vitamin
testing, saying: ‘I don’t think that vitamin deficiency
is the problem’. I have to be very demanding and in
the end I get what I want.” P5, woman, 53 years, ‘Keep
asking the GP for vitamin testing’

Some patients mentioned that they would accept a
satisfactory explanation from their GP about the reasons
for not testing if the GP disagreed with their vitamin test
request. Two patients suggested that health professionals
with a background in complementary medicine could
be consulted as an alternative for having vitamin levels
in their blood tested when the GP disagreed with their
request.

Patients’ cognitive factors

Two components of cognition and knowledge about
vitamin (testing) can be identified in patients: (1)
thoughts and attitudes regarding information sources
and (2) patients’ reasons for wanting to be tested.

Thoughts and attitudes regarding information sources

Most of the patients used the internet to search for infor-
mation about vitamins. Five patients had read information
about vitamins in books and magazines. Psychological
symptoms, myalgia and fatigue were the most frequently
mentioned symptoms associated with vitamin D and B,,
deficiencies. Patients mentioned that the information

that they found on the association between vitamin defi-
ciencies and symptoms gave them an explanation for
their symptoms.

‘I decided to look online for more information and I
recognised a lot of my symptoms in the stories that I
read on the internet.” P17, woman, 31 years, ‘Online
information sources’

Patients thought it confusing that there are differences
between reference levels and advices between countries
and study results. They mentioned that these differences
made it more difficult to believe that their GP’s reference
levels were correct.

Patients’ reasons for wanting to be tested

Patients’ main reason for asking their GP to have their
vitamin levels tested was fatigue. Other reasons mentioned
were depressive symptoms, weight loss and myalgia. A
vegetarian or vegan diet was also mentioned as a reason
for having a vitamin B, test. Some patients mentioned
that a history of vitamin deficiency strengthened their
request to have their vitamin D and/or B, levels tested.

DISCUSSION

Summary of key findings

In this qualitative analysis, we found a wide spectrum
of patientrelated and GP-related perceptions and atti-
tudes that affect vitamin test ordering in clinical prac-
tice (summarised in figure 1). The most important
factors hampering vitamin test reduction programmes
are the mismatch between patients and medical profes-
sionals regarding the presumed indications for testing
for vitamin D and B, differences in motivation, and the
GPs’ tendency to avoid conflict. The most important facil-
itator for vitamin test reduction programmes is updating
GPs’ knowledge about test indications, in combination
with improving their awareness of their individual test

behaviour.
%)

Communication
skills

Less = better

Information
(+)

Education
(+)

Vague
complaints
)

Feedback
(+)

Consensus
between health
professionals
(+)

Clear
guidelines
)

Figure 1 Patient-related and GP-related perceptions and
attitudes affecting vitamin test ordering in clinical practice.
GP, general practitioner.
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Reasons for testing differed between patients and GPs

For patients, the most important reasons to ask for vitamin
testing were (non-specific) medical symptoms based on
information found on the internet and confirmed by
other media, contacts and sometimes other healthcare
professionals. GPs, however, mentioned being aware of
the lack of indication for vitamin testing when patients
presented with non-specific medical symptoms.

GPs used information from the (online) project educa-
tion to rebut patients’ ideas and explain about the limited
usefulness of vitamin testing. Conflicting results and
recommendations between different information sources
result in confusion about indications and the usefulness
of vitamin testing among both GPs and patients, creating
discussion between GP and patients. A difference between
patients and GPs in their motivation to change testing
behaviour was also identified. Whereas most GPs were
very motivated to reduce vitamin testing, most patients
suggested that it would be better if GPs tested more
frequently for vitamin deficiencies in general practice.

Another barrier to reducing the number of vitamin tests
was GPs’ tendency to avoid conflict and to satisfy patients
in order to foster good relationships with patients. In
line with this, good communication skills facilitated GPs
in discussing and explaining the limited usefulness of
vitamin testing to patients.

Other facilitators for reducing the number of vitamin
tests according to GPs were consensus between healthcare
professionals and ongoing feedback on testing behaviour,
but almost all GPs mentioned up-to-date knowledge about
the usefulness of vitamin testing through education as the
most important facilitator for reducing vitamin tests.

Following from this, to enable GPs to recall informa-
tion, a reliable overview of the evidence and recom-
mendations regarding vitamin testing is warranted. GPs
mentioned that this knowledge should also be available
to other healthcare professionals and patients in order
to create unanimity about the usefulness of vitamin tests.
GPs also suggested getting regular individual feedback
about their testing behaviour to keep them motivated to
test only when necessary and to have a tool to remind
them to change their testing behaviour.

Results in context

Patients and GPs having conflicting information was one
of the main barriers to reducing unnecessary vitamin
testing. In line with our results, previous research has
highlighted that not only health professionals but also
the media are key information providers on this topic
for patients.”” A media content analysis showed that news
articles linked vitamin D to a wide range of health condi-
tions without conclusive scientific evidence.?' As reflected
by our study as well as previous research, this has resulted
in confusion regarding the usefulness of vitamin testing,
among both patients and GPs.” ** Moreover, GPs’ infor-
mation sources also present conflicting results, rein-
forcing this confusion. To counter this, previous research
highlighted the need for clear information that reflects

the actual state of knowledge and for ongoing research
for both healthcare professionals and patients.” '”*’ Simi-
larly, GPs in this study mentioned that clear guidelines
for patients and GPs regarding vitamin testing would help
them in discussions with their patients. In line with this, in
this study education was found as one the most important
facilitators for reducing vitamin testing. Previous research
showed that education and communication through elec-
tronic educational codified comments might improve
vitamin requests.” In addition, strategies for reducing
unnecessary vitamin testing require continuous educa-
tion, because the intervention effect of education seems
to decrease over time.**

Feedback on testing behaviour was found to be another
important facilitator for reducing the number of unneces-
sary vitamin tests. This is in line with an RCT that showed
that feedback of requesting rates was an effective strategy
for reducing laboratory testing in primary care.” The
results of a systematic review suggest that feedback may
be more effective when itis provided more than once and
when it includes both measurable targets and an action
plan.”® These suggestions could be useful for imple-
menting feedback on testing behaviour in the future.
GPs suggested that feedback on individual GP behaviour
might be more effective than feedback on practice level.
Such individual feedback might contribute to the measur-
ability of targets and a personalised action plan.

Strengths and limitations

This is the first study to use semistructured interviews
to explore the barriers and facilitators for reducing the
number of (unnecessary) vitamin D and B,, laboratory
tests ordered. The qualitative approach and the use of
open coding based on a broad theoretical framework
allowed us to highlight all the different aspects behind the
complexity of reducing vitamin testing. The validity and
reliability of this study were strengthened by including
patients from a broad range of backgrounds, as well as
GPs from 20 different practices.

Still, a few limitations need to be addressed. First,
participating GPs were affiliated to a research network
and therefore might not have been representative of
all GPs in the Netherlands. Next, patients were invited
for the interviews by their GPs; this creates a potential
bias arising from the selection of, for example, more
outspoken patients. However, patient characteristics
(table 1) show large variation in age, sex and educational
level, making inclusion of different patient perspectives
likely. Finally, even though the same interview guide was
used, the interviews in this study were performed by two
different researchers, who may have had differences in
their interviewing style that may have influenced partici-
pants’ responses.

Recommendations

From a GP’s perspective, a sustainable reduction in
vitamin test requests in primary care requires the following
steps: (1) updating GPs’ knowledge through (online)
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education, (2) guidelines with clear and uniform recom-
mendations on prevailing indications for vitamin testing
and supplementation for all healthcare professionals, and
(8) regular (individual) feedback on GPs’ test behaviour.

From a societal perspective, access to clear and reli-
able information on vitamin testing for the population
is needed, from trustful sources. In addition, the spread
of non-evidence-based information through lay media
should be challenged. Further research is required to
measure the effect of these strategies on reducing vitamin
testing.

CONCLUSION

In conclusion, conflicting information about the useful-
ness of vitamin testing, differences in motivation between
patients and GPs, as well as GPs’ tendency to avoid conflict
and to satisfy patients are important barriers to reducing
the number of vitamin tests. Nevertheless, updating GPs’
knowledge, feedback on GPs’ testing behaviour and
guidelines with clear recommendations for all health-
care professionals (including patient information) on
prevailing indications for vitamin testing and supplemen-
tation could facilitate a sustainable reduction in vitamin
testing in primary care.
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