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Abstract
Background: Suboptimal thyroid hormone replacement is common in patients with hypothyroidism
and the behavioural factors underlying this are poorly understood.
Aim: To explore the attitudes and perceptions of patients to thyroid hormone replacement
therapy.
Design & setting: An in-depth qualitative interview study with patients with hypothyroidism
residing in Northumberland, and Tyne and Wear, UK.

Author Keywords: general
practice, levothyroxine,
hypothyroidism, patient
attitudes, TSH

Method: Twenty-seven patients participated, of which 15 patients had thyroid stimulating hormone
(TSH) levels within the reference range (0.4–4.0 mU/L) and 12 patients had TSH levels outside the
reference range. A grounded theory approach was used to explore and develop emerging themes,
which were mapped to the health belief model (HBM).
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Results: Patients generally had a low understanding of their condition or of the consequences of
suboptimal thyroid hormone replacement. Patients that had experienced hypothyroid symptoms at
initial diagnosis had a better perception of disease susceptibility, and this was reflected in excellent
adherence to levothyroxine in this group of patients. The main benefits of optimal thyroid
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replacement were improved wellbeing and performance. However, patients who remained unwell
despite a normal serum TSH level felt that their normal result presented a barrier to further
evaluation of their symptoms by their GP.
Conclusion: Educating patients with hypothyroidism regarding the consequences of inadequate
thyroid hormone replacement may reduce barriers and improve treatment outcomes. An overreliance on TSH as a sole marker of wellbeing reduced opportunities for clinicians to address
patient symptoms. Evaluating symptoms in combination with biochemical indices, may lead to
better patient outcomes than relying on laboratory tests alone.

How this fits in
There is limited information on the behavioural factors that influence disease outcomes in patients
with hypothyroidism. This qualitative study of patients’ attitudes and perceptions shows that patients
generally adhered well to treatment but were often unable to obtain clear, reliable information
about their disease or its treatment. A TSH concentration within the reference range was perceived
by most patients to be an unsatisfactory measure of wellbeing that often precluded meaningful
interaction with their practitioners. Outcomes may be improved by the provision of better quality
information, together with a clinical approach that addresses patients’ symptoms and concerns,
alongside their biochemical indices of thyroid function.

Introduction
Hypothyroidism is a chronic condition affecting 2–5% of the population.1 About 3% of the UK population receive levothyroxine therapy2 with the aim of treatment being to achieve patient wellbeing
and restore serum thyroid stimulating hormone (TSH) levels to within the reference range.3 Levothyroxine is the third most dispensed drug in England with 29.7 million items dispensed in 2015 alone.4
After individual dose adjustment levothyroxine is generally well-tolerated and most patients continue
lifelong therapy without complications.5
Suboptimal replacement as shown by abnormal TSH levels, however, has remained problematic
for over 20 years,6,7 despite increasing regularity in the biochemical monitoring of patients.8–10
Patients with suboptimal replacement may have an increased risk of cardiovascular events and fractures.11–13 Furthermore, women of childbearing age established on levothyroxine often have out-ofrange TSH levels at the time of conception, increasing the risk of adverse pregnancy outcomes.14
Reduced quality of life is common among patients with hypothyroidism, particularly relating to
energy, motivation, physical capabilities, physical appearance, and weight gain.15,16 In addition,
there are substantial healthcare resource implications of having abnormal TSH levels including repeat
laboratory testing, levothyroxine dose adjustments, and medicines wastage.
Potential causes of inadequate thyroid hormone replacement include medication adherence17,18
as well as biochemical,19 pharmacogenomic,20–23 and medication formulation factors.24 To date,
most guidance on managing thyroid hormone replacement has focused on physiological and pharmacological factors.3,25 However, there is little information on behavioural factors even though
patient perception and attitudes towards their illness play a pivotal role in improving chronic disease
outcomes.26 To begin to address this problem this study explored the behavioural factors that may
contribute to suboptimal treatment in patients with hypothyroidism.

Method
Design
This study used in-depth qualitative interviews with patients with hypothyroidism to explore their
experiences, attitudes, and perceptions towards their treatment. A grounded approach was used to
develop emerging themes.27 The theoretical underpinning of the project was provided by the
HBM28 which has two main components; perceived threat and behavioural evaluation aspects.29 The
HBM enabled mapping of themes to give an overall explanation of patient’s ability and readiness to
influence the control of their disease.
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Participants
The National Institute for Health Research (NIHR) Clinical Research Network North East and North
Cumbria approached primary care practices in Northumberland and Tyne and Wear and nine agreed
to take part. On average, each GP practice sent 30 study packs containing an invitation letter and
information sheet to patients with overt hypothyroidism established on levothyroxine for 12
months. Around three patients per GP surgery chose to take part, while two patients approached
the researcher after hearing about the study during a presentation. Twenty-seven interviews were
conducted, of which 15 patients had TSH levels within the reference range (0.4–4.0 mU/L)3 and 12
had TSH levels outside the reference range. Participant characteristics are shown in Table 1.
Interviews were conducted by the same researcher. An initial semistructured topic guide was
used to explore questions related to the study and this was revised as the study progressed (Box 1).
Interviews lasted around 45 minutes with only the researcher and patient present, except on two
occasions when family members were present and contributed. Patients were given a £10 voucher
for their participation. All interviews were audiorecorded, transcribed verbatim, and anonymised.
The majority of interviews took place in the patient’s home with the exception of four patients who
preferred their GP surgery, two patients the University of Sunderland, and one patient their place of
work. Transcripts were returned to participants for comments and no patients asked for any
changes.

Sampling
Purposive sampling was used to initially identify participants from both rural and urban areas, and
large and small GP practices, resulting in a maximum variation sample.27 Theoretical sampling was
then used to test emerging categories and themes which proceeded until data saturation was
achieved.30

Analysis
Data collection and analysis were conducted in parallel. Interview data were initially open coded and
then analysed using constant comparison, allowing for generation or re-classification of themes. As
the interviews progressed, themes emerging from the data informed questioning in subsequent
interviews.31 Finally, selective coding was used to identify the core categories and themes.27 Indepth data analysis was conducted by two researchers and a third researcher was involved in the
overall explanation of the data. Emergent themes were mapped to the constructs of the HBM
(Figure 1).

Results
Perceived threat of hypothyroidism: susceptibility and severity
Patient perception of threat of disease was strongly linked to their experience of symptoms prior to
diagnosis. Severe tiredness was the most commonly described symptom, while weight gain, dry
skin, ‘brain fog’, and scalp hair loss were less common:
’Well, it was at a point where I was just totally physically exhausted, you know. The 10-minute
walk to work that I had at the time was taking every ounce of energy. That’s how I put it to the
GP. And my brain was a fog as well. I couldn’t think straight at work.’ (Patient-22, male,
68 years old)
The patients that had not experienced symptoms prior to diagnosis were mostly unfamiliar with
the typical symptoms of hypothyroidism and perception of disease susceptibility and severity was
low:
’So, in a sense, I suppose I’ve become positively confidently complacent about what I still don’t
describe as a condition. As I didn’t have symptoms, other than the lumps which then led to the
subtotal [thyroidectomy], which then led to the replacement by chemicals, which continues and
hasn’t changed.’ (Pateint-23, male, 69 years old)
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Table 1 Patient demographics
Patients with TSH within
reference range
N = 15, n (%)

Characteristic

Patients with TSH lower than Patients with TSH higher than
reference range N = 7, n (%) reference range N = 5, n (%)

Sex

Female

11 (73)

4 (57)

3 (60)

Male

4 (27)

3 (43)

2 (40)

Location

Rural

6 (40)

6 (86)

1 (20)

Urban

9 (60)

1 (14)

4 (80)

30–39

1 (7)

1 (14)

2 (40)

40–49

1 (7)

1 (14)

1 (20)

50–59

0 (0)

0 (0)

1 (20)

60–69

8 (53)

3 (43)

1 (20)

70–79

3 (20)

1 (14)

0 (0)

80–89

2 (13)

1 (14)

0 (0)

2 (13)

1 (14)

3 (60)

2 (13)

4 (57)

0 (0)

11–20

5 (33)

1 (14)

2 (40)

>20

6 (40)

1 (14)

0 (0)

Age, years

Years with
5
hypothyroidism
6–10

Other relevant Coeliac disease
health
Pernicious anaemia
conditions
Gastrointestinal
(gallstones/diverticulitis/
irritable bowel syndrome/twisted
bowel/constipation)

0 (0)

0 (0)

0 (0)

2 (13)

0 (0)

0 (0)

4 (27)

2 (29)

2 (40)

3 (20)

0 (0)

0 (0)

3 (20)

0 (0)

1 (20)

0 (0)

1 (14)

1 (20)

Proton pump inhibitors

3 (20)

1 (14)

1 (20)

<20

1 (7)

0

0

20–25

5 (33)

1 (14)

2 (40)

26–30

5 (33)

5 (71)

2 (40)

31–35

3 (20)

1 (14)

1 (20)

36–40

1 (7)

0

0

25

1 (7)

0

0

50

1 (7)

0

0

75

2 (13)

0

0

100

3 (20)

2 (29)

2 (40)

125

3 (20)

2 (29)

3 (60)

150

2 (13)

0

0

175

0 (0)

0

0

200

0 (0)

0

0

Type 2 diabetes
Other relevant Calcium-containing drugs
medications
Iron-containing drugs

BMI

Daily
levothyroxine
dose, mg

225

0 (0)

1 (14)

0

100/125 alternate day dosing

1 (7)

1 (14)

0

100/75 alternate day dosing

0 (0)

1 (14)

0

100 Monday–Friday, 75 Saturday–
Sunday

2 (13)

0

0

Dew R et al. BJGP Open 2017; DOI: 10.3399/bjgpopen17X100977

4 of 13

Research
Box 1. Initial topic guide for patient interviews
What do you think about the control of your hypothyroidism?
Are you well controlled or poorly controlled?
. How often do you get your thyroid blood tests checked?
. How often do you feel you should have your blood test checked?
. How do you get your results?
. Are you aware of how well/poorly you are controlled?
. What do you understand about how your thyroid is controlled?
. Are you aware of any consequences of poor control?
. What are the symptoms of being out of control?
. How much of your life do you feel well controlled?
. Do you ever forget to take your tablets? If so what do you do?
. What else do you think may influence the control of your hypothyroidism?
.
.

Perception of threat of disease was demonstrated by reported adherence to treatment, and
patients felt they needed to take their levothyroxine to prevent the symptoms of hypothyroidism.
Only one interviewee who had serum TSH levels within the reference range reported forgetting ther

Figure 1. Concept diagram of categories and themes from interviews. TSH = thyroid stimulting hormone.
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medication at weekends as they kept their levothyroxine at work, while one patient with out of range
TSH regularly forgot to take their tablets as they were trying to avoid taking them with food:
’Because I don’t want to be like I was before I didn’t have them [levothyroxine tablets]’. (Patient24, female, 64 years old)
’I don’t think I’ve ever . . . ever forgotten to take them [levothyroxine tablets].’ (Patient-14,
female, 69 years old)

Perceived benefits of optimal thyroid hormone replacement
Patients felt that their wellbeing and performance had improved with levothyroxine and the majority
of patients felt well regardless of whether their TSH levels were in range or not:
’I think, now that I’m on the levothyroxine, my life is a lot clearer, almost. You know, I haven’t
got that fog, that lack of motivation and that tiredness hanging over me. So dealing with the
condition now I’m medicated for it, to be fair, is a breeze compared to actually living with it
when you don’t realise you’re living with it.’ (Patient-16, female, 37 years old)
Patients that felt well perceived that the personalised approach adopted by their GP had contributed to making them feel better. This included regular checks of their thyroid function tests and
adjustment of levothyroxine doses to achieve the desired symptom control:
’I get it checked probably more regularly than I’m meant to. And again, once I get it checked,
it’s not the blood test they’ll look at — they’ll [GP] say, “How do you feel? You know, is it . . .?
Do feel any better? Do you feel worse?” And they adjust it according to that.’ (Patient-12,
female, 38 years old)
Generally, patients’ attitude to their disease was positive and they saw the benefit in taking levothyroxine. Patients felt they could live normal lives, and accepted that treatment was permanent:
’It’s so important that you can look around other people who are struggling medically and you
think, well, at least if you’ve got your health. If you’ve got the ability to get out there and enjoy
life, that is so important.’ (Patient-11, male, 68 years old)
’I just accept I’m going to take the tablets for the rest of my life. You know. It’s no big deal,
really.’ (Patient-21, female, 60 years old)

Patient understanding
Generally, patients had poor knowledge of thyroid function, the consequences of poor treatment
adherence, or the risks associated with being out of the therapeutic treatment range, although a few
patients were more informed than others. The perceived requirement for knowledge by a patient
will have been influenced by the perceived threat of hypothyroidism, and the perceived benefit of
optimal thyroid hormone replacement therapy:
’I haven’t an idea. I haven’t any idea how the thyroid works.’ (Patient-20, male, 77 years old)
’But I didn’t think it was a good idea to not be taking the right dosage. So . . . And I don’t know
what would happen if I went in reverse and I didn’t take it [levothyroxine].’ (Patient-15, female,
49 years old)
’Well, my best understanding is I think it [thyroid] produced four hormones, and at least one of
them decays into another. And what they’re doing is topping up one of those hormones with
this thyroxine. Which I believe takes 3 or 4 days to break down anyway. And also that your
thyroid gland is really, really important in your metabolic rate and . . .’ (Patient-22, male,
68 years old)
A barrier to patient understanding was that most patients said that they had not been given information at the time of their diagnosis. Although some patients recall receiving a leaflet, generally,
patients did not remember very much about it:
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’I think the key word I can think of is almost “hands-off”. Because obviously my diagnosis was via
the phone. A lot of my blood tests have been, like, either organised or the results given via the
phone. And very, very little face-to-face contact. And no . . . no information.’ (Patient-16, female,
37 years old)
Some patients described that they had done their own research in an attempt to gain information. However, poor patient knowledge was exacerbated by the complexity of the information presented, and patients therefore felt that researching on the internet could be inaccurate and could
provoke anxiety, and were often put off researching:
’Because I’ve spent so much time on Google, essentially. And half the time I don’t know if what
I’m reading is . . . you know. If it’s . . . if it’s wholly accurate or not. If it’s . . . sometimes if it’s
scaremongering or if it’s, you know, just people over exaggerating.’ (Patient-16, female,
37 years old)
The majority of patients with TSH levels outside the reference range were unaware of this. When
followed up it was found that over half of these patients were being over-replaced (low TSH)
(Table 1). Patients who are over-replaced may be asymptomatic and therefore unaware of their
over-suppressed TSH level.

Perceived barriers of optimal thyroid hormone replacement
Patients that had a normal TSH result but still felt unwell thought that their symptoms were being
ignored by their GP or assumed them to be unrelated to their thyroid condition, and felt that their
good TSH result presented a barrier to optimising their treatment. An empathetic and holistic
approach as suggested by Patient-8 may prove more beneficial in identifying and resolving these
symptoms rather than a singular focus on TSH as a measure of wellbeing:
’I just feel that as long as you’re within the range, no matter how close to the cusp — as long as
you’re within the range, they go “Just leave you at that.” They don’t look at the symptoms
you’re having or the, you know . . . the battles that you’re having. You know?’ (Patient-4, female,
62 years old)
’I think it’s . . . It could probably be monitored better by looking at the whole . . . At the patient.
And when things are normal, I think we’ve got to remember that that’s just an average. And
everyone is . . . What might be normal for me, might not be . . . you know, it’s different for
everyone.’ (Patient-8, female, 63 years old)
Patients that felt unwell also believed that TSH levels were too crude a measure to gauge optimal
thyroid hormone replacement. Some more informed patients had approached their GP and asked
for further tests to check their triiodothyronine (T3) and thyroxine (T4) readings, as they felt unwell
and dissatisfied with their treatment. However, since T3 measurements have limited value in the
management of hypothyroidism,32 these tests are not routinely offered:
’When I’ve mentioned previously about associated conditions that . . . And the T3, I was met
with the fact that everything else looked normal — therefore there was no need to do other
investigations. Which I find . . . I do find that quite sad, actually. Because, yes, then it does make
you feel like you’re not cared enough about.’ (Patient-5, female, 47 years old)
Patients perceived that tiredness and memory problems could be due to aging, inadequate
sleep, or from having a long day rather than specifically related to their hypothyroidism. Patients
with symptoms such as cold extremities and dry skin felt that they had always had these problems
and so were unsure if they could relate it directly to their thyroid. Lack of understanding of their condition and uncertainty regarding the cause of their symptoms may present as a barrier to further discussion with their GP to address these symptoms and improve wellbeing:
’It’s like, you know, I’ve got an 8-month old. She still wakes up on her own schedule. And, like,
so am I tired in the morning because she’s had a . . . like, she’s got up an extra time or just taken
that little bit longer to settle. Or am I tired because it’s a thyroid? The thyroid is so difficult.’
(Patient-16, female, 37 years old)
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The majority of patients felt their thyroid was the cause of their symptoms, however, two patients
perceived that symptoms might be attributable to a health problem other than hypothyroidism.
Moreover, after a thyroid function test, one of these patients felt her symptoms were a result of
another health concern:
’I’ve lately had a lot of symptoms, which led to me getting my thyroid re-checked and . . . which
is . . . moving on to, like, looking at other causes. Where I have got a lot of, like, tiredness,
headaches, stiffness in hands and feet. So I don’t believe it’s currently down to the thyroid.’
(Patient-16, female, 37 years old)
’You can’t blame everything on the thyroid, you see. Because you could have something . . . your
heart . . . or something like that.’ (Patient-27, male, 58 years old)
The GP or endocrinologist was generally seen as responsible for achieving adequate thyroid hormone replacement, rather than patients themselves. Some patients reported that they felt that there
was a lack of consensual decision making between them and their GP, and this may present a barrier
to optimising thyroid control if patients felt their GP could improve their treatment, but did not want
to contradict their doctor. Moreover, some patients reported that they had not asked for advice or
mentioned their symptoms as they did not want to ‘bother’ their GP:
’It is my responsibility, I know that, for my health and wellbeing and everything. But it’s up to the
doc, because it’s a tablet, isn’t it? It’s not taking two paracetamol. It’s up to the doctor to tell
me what I should be doing. I don’t know if that’s right or not, but that’s what I feel anyway.’
(Patient-24, female, 64 years old)
’Well, let me put it this way. I think if they’ve qualified to be a doctor, or a nurse, they . . . In my
opinion, sometimes — not always, but sometimes — know better than me. Because they’ve
got all the information at their fingertips. I haven’t.’ (Patient-19, female, 71 years old)
’I’m not embarrassed about the fact that I’ve got this and got that. I’m not shy about that. But
you just feel, oh . . . I’m bothering them.’ (Patient-4, female, 62 years old)

Ability to act
Experience of symptoms was a cue to action seen from the data. Patients who were still experiencing symptoms, even those with a normal TSH result which was a perceived barrier to optimal thyroid
control, felt disheartened and frustrated about their wellbeing but continued to take their levothyroxine as they felt it made some improvement:
’It is. It is — it’s really frustrating because you think that some people lose weight so quickly.
But, I mean, it’s taken me since January to get 2 stone off.’ (Patient-1, female, 36 years old)
Using a tablet box, keeping their levothyroxine in a visible or daily accessed place such as by the
coffee, in their makeup bag, by their bed or next to their toothbrush, or having a family member
reminding them were strategies that patients used to reduce the risk of non-adherence to levothyroxine and avoid suboptimal treatment:
’They’re in a little bag in that chest of drawers. And that’s the first job every morning, to take my
tablets and get my mascara on. It’s all in the same bag, so . . .’ (Patient-21, female, 60 years old)
Some patients reported receiving thyroid treatment promoting advice from their pharmacist such
as regarding timing of medication, avoiding food and other medication. Additionally, most patients
felt that if they needed help such as accidental overdosing or if they thought they needed their dose
altering or were not feeling well they would ask their GP:
’What he has done, and I think annually now — so just the last 2 years — when I’ve gone in, he
says, “Do you have a few minutes, just to go over your medication?” So he [pharmacist] checks
how I am.’ (Patient-23, male, 69 years old)
’I know that I can go to the doctors and get the medication to control it.’ (Patient-2, female,
85 years old)
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Readiness to act
Few patients were unhappy to take levothyroxine every day, but were aware they needed to. One
patient had negotiated with her GP to take 50 rather than 100 mg/day as she did not like medication
and preferred homeopathy, demonstrating aspects of negotiating preferences with medication taking and shared decision making:
’Really she [GP] would be happier if I took 100 mgs. And that was when I said, well, would it be
dangerous if we keep it to 50? And she said no. And I said, “Well, I would like to keep it at 50”.’
(Patient-26, female, 68 years old)
Patients with TSH levels within range that reported feeling symptomatic had researched alternatives to levothyroxine, such as armour thyroid (desiccated porcine thyroid extract), combination therapy with liothyronine (synthetic T3), and homeopathic options in an attempt to find something to
further relieve symptoms. However, patients did not recount speaking to their GP about an alternative, and one patient mentioned that she thought it was pointless to ask her GP about armour thyroid as her requests for T3 and T4 readings had previously been rejected, highlighting the lack of
shared decision making that was previously identified as a barrier to optimal thyroid hormone
replacement:
’Yeah. And I thought it was pointless going to my doctor about that [armour thyroid].’ (Patient8, female, 63 years old)

Discussion
Summary
Perception of disease threat was high in patients in this study that had experienced hypothyroid
symptoms at diagnosis, and this was evident from reported excellent levothyroxine adherence.
Improved wellbeing and performance, and the ability to cope with the condition were the perceived
benefits of optimal thyroid hormone replacement. Poor patient knowledge of thyroid hormone
replacement was likely due to lack of credible information, and was influenced by perceived threat
of disease and assumed benefits. Barriers included lack of patients’ authority to challenge the GP,
uncertainty regarding the significance of their symptoms, and over-reliance on TSH within the reference range as the sole measure of adequate thyroid hormone replacement. The ability to act was
influenced by experience of symptoms and shown by strategies to promote drug adherence, while
patient readiness to act was demonstrated by negotiation of their medication preferences and/or
seeking alternatives to levothyroxine in patients that did not feel well replaced.

Strengths and limitations
By using in-depth discussions with patients in the absence of any healthcare professional
it was possible to gather rich data of the personal thoughts and feelings of patients with hypothyroidism. However, it is possible that the perspectives of the researcher led to bias, influencing how
the patients responded to the questions in the interviews or data analysis. As the interviewer did not
have a clinical background or strong prior assumptions, it is unlikely that interviewer bias would have
influenced these results.
The participants were sampled from 11 GP practices in a single locality in the UK and
therefore caution about generalising these findings to other populations and healthcare
settings is needed. Over half of patients with suboptimal thyroid hormone replacement had TSH values lower than the reference range. Interviewing more patients with high TSH may have given different outcomes. However, the authors aimed to study a broad sample of patients with hypothyroidism
including well-controlled, overtreated, and undertreated patients, in order to obtain insights across
a range of thyroid statuses. As the results demonstrate, some patients with suboptimal thyroid hormone replacement were satisfied with their treatment while other patients with normal TSH
remained unwell.
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Comparisons with existing literature
Similar to the current study, in previous qualitative research, patients with hypothyroidism described
tiredness as the most common symptom they had experienced, and lack of information exchanged
between patient and doctor was also acknowledged.33
Additionally, the vague nature of hypothyroid symptoms often lead to dissatisfaction in patients
and symptoms being discounted or blamed on other causes by patients and health
professionals.33,34
Studies have demonstrated that enhanced knowledge about disease can lead to a higher perceived involvement in medical decisions,35,36 and may be highly influential in improving compliance.36 Lack of shared decision making (SDM) was a barrier identified in the current study. In a
qualitative study by Britten et al,37 a lack of SDM in GP consultations was found to be influenced by
patients not voicing agenda items, aversion to taking medicine or requests for medication, and misunderstandings were seen by both patient and GP. Moreover, in instances where patients did voice
their concerns, this was often unexplored by their doctor. With this in mind, increasing SDM in
patients with hypothyroidism may help optimise treatment, similar to that in patients
with hypertension where improved blood pressure control and adherence was seen in patients
involved in SDM.38
Previous studies using questionnaires have found a reduction in neurocognitive functioning, psychological wellbeing, and quality of life in levothyroxine treated patients with normal TSH levels
compared to population reference standards39 or age- and sex-matched controls.40 The current
study thus highlights the barriers faced by such patients in achieving wellbeing, including uncertainty
regarding the significance of their symptoms, fear of challenging their GP’s attitude, and the overreliance on biochemical indices by health professionals.
Patients who have persistent symptoms despite a TSH concentration within the reference range
should be carefully evaluated for other causes of their symptoms including a range of comorbidities
and lifestyle factors.41 Surks et al acknowledged that GPs should have an individualist approach to
each patient as the TSH reference range applies to populations,42 supporting over-reliance on TSH
levels as a barrier to optimal thyroid replacement for each patient. Additionally, previous research
has shown that some patients feel better being slightly over-treated,43 although persistently very
low or fully suppressed TSH levels (0.03 mU/L) can increase the risk of cardiovascular events and
fractures.11
Other health belief studies have found a strong link between high perceived threat of chronic disease and good patient medication adherence.44,45 For hypothyroidism, non-adherence to levothyroxine therapy has been reported to be as low as 22%,46 but the traditional belief that poor
adherence causes suboptimal thyroid treatment was not supported by this study.

Implications for future research and clinical practice
Although levothyroxine therapy will return TSH levels to within the normal range, this range is wide
and it can be difficult to ascertain an individual’s optimal TSH set-point. Thus the use of TSH reference range and the role of symptom control require further investigation. However, the cost-effectiveness of these strategies and the cardiovascular and osteoporosis risks that are associated with
very low TSH levels should be considered.
Implementing the provision of standardised information at the time of diagnosis such as leaflets
from patient.co.uk, which this study’s cohort reported not receiving, having a medication review
with their pharmacist, or directing patients to patient support groups, such as the British Thyroid
Foundation, may help to improve patient knowledge and understanding, reduce uncertainty of
symptoms and promote GP and patient SDM. However, use of an educational booklet during a
randomised controlled trial showed no benefits on levothyroxine adherence or wellbeing in patients
with hypothyroidism.47 Thus, whether benefits from educational interventions can be achieved within
routine practice will require further research. Structured education has proved successful in other
chronic disease models, such as diabetes mellitus, and similar models could be adapted in patients
with hypothyroidism.
Investigating the perceptions of health professionals involved in the management of hypothyroidism is crucial, particularly the responsiveness to patient’s symptoms, over-reliance upon TSH levels,
and the community pharmacist’s role. Focusing on the synergy of patient concerns, the dose and
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time of administration of levothyroxine, the dietary advice given, and the role of the GP have been
described to be key to ensuring the appropriate therapeutic outcome of levothyroxine.48 Following
on from this, systematically quantifying the effect of concomitant medication, timing of administration and interference from diet on the bioavailability of levothyroxine may further inform hypothyroid
treatment strategies. Lastly, there is now a growing interest in the effect of pharmacogenomic factors on wellbeing in patients with hypothyroidism. Common genetic variations in the DIO2 deiodinase gene involved in thyroid hormone action have been linked with impaired psychological
wellbeing in subgroups of patients on levothyroxine, but further studies are required to confirm this
association and whether alternative treatment with liothyronine will benefit such groups of
patients.49
Funding
The authors would like to acknowledge Amdipharm Mercury Company Limited for funding this project (RT/6702). The funder has had no influence in the design, analysis, or production of this manuscript. All researchers involved in the production of this study are independent from the funder.
Ethical approval
Ethical approval was granted from NRES Committee West Midlands — South Birmingham REC
(REC reference 15/WM/0345). Approval was also granted from the University of Sunderland
Research Ethics Committee (application number 259).
Provenance
Freely submitted; externally peer reviewed.
Acknowledgements
Thanks to the study sponsor, University of Sunderland. Academics within the university contributed
to the study design; collection, analysis, and interpretation of data; production of the paper; and the
decision to submit the article for publication. Thank you to Sally Dunn, Claire Graham, and Shona
Haining funded from the NIHR Clinical Research Network: North East and North Cumbria, working
for North of England Commissioning Support unit (NECS) for their help identifying GP practices and
distributing recruitment packs.

References
1. Vanderpump MP. The epidemiology of thyroid disease. British Medical Bulletin 2011; 99: 39–51. doi: 10.
1093/bmb/ldr030
2. Mitchell AL, Hickey B, Hickey JL, et al. Trends in thyroid hormone prescribing and consumption in the UK.
BMC Public Health 2009; 9: 132. doi: 10.1186/1471-2458-9-132
3. Okosieme O, Gilbert J, Abraham P, et al. Management of primary hypothyroidism: statement by the British
Thyroid Association Executive Committee. Clin Endocrinol (Oxf) 2016; 84(6): 799–808. doi: 10.1111/cen.
12824
4. Health and Social Care Information Centre (HSCIC). accessed 2016. Prescriptions Dispensed in the
Community England 2005-2015. http://content.digital.nhs.uk/catalogue/PUB20664/pres-disp-com-eng2005-15-rep.pdf (18 May 2017).
5. Biondi B, Wartofsky L. Combination treatment with T4 and T3: toward personalized replacement therapy in
hypothyroidism? J Clin Endocrinol Metab 2012; 97(7): 2256–2271. doi: 10.1210/jc.2011-3399
6. Canaris GJ, Manowitz NR, Mayor G, et al. The Colorado thyroid disease prevalence study. Arch Intern Med
2000; 160(4): 526–534. doi: 10.1001/archinte.160.4.526
7. Parle JV, Franklyn JA, Cross KW, et al. Thyroxine prescription in the community: serum thyroid stimulating
hormone level assays as an indicator of undertreatment or overtreatment. Br J Gen Pract 1993; 43(368):
107–109.
8. Okosieme OE, Belludi G, Spittle K, et al. Adequacy of thyroid hormone replacement in a general population.
QJM 2011; 401(5): 395–401. doi: 10.1093/qjmed/hcq222
9. Somwaru LL, Arnold AM, Joshi N, et al. High frequency of and factors associated with thyroid hormone
over-replacement and under-replacement in men and women aged 65 and over. J Clin Endocrinol Metab
2009; 94(4): 1342–1345. doi: 10.1210/jc.2008-1696
10. Taylor PN, Iqbal A, Minassian C, et al. Falling threshold for treatment of borderline elevated thyrotropin
levels-balancing benefits and risks: evidence from a large community-based study. JAMA Intern Med 2014;
174(1): 32–39. doi: 10.1001/jamainternmed.2013.11312
11. Flynn RW, Bonellie SR, Jung RT, et al. Serum thyroid-stimulating hormone concentration and morbidity from
cardiovascular disease and fractures in patients on long-term thyroxine therapy. J Clin Endocrinol Metab
2010; 95(1): 186–193. doi: 10.1210/jc.2009-1625

Dew R et al. BJGP Open 2017; DOI: 10.3399/bjgpopen17X100977

11 of 13

Research
12. Uzzan B, Campos J, Cucherat M, et al. Effects on bone mass of long term treatment with thyroid hormones:
a meta-analysis. J Clin Endocrinol Metab 2011; 81(12): 4278–4289.
13. Bauer DC, Rodondi N, Stone KL, et al. Thyroid hormone use, hyperthyroidism and mortality in older women.
AM J Med 2007; 120(4): 343–349. doi: 10.1016/j.amjmed.2006.04.034
14. Taylor PN, Minassian C, Rehman A, et al. TSH levels and risk of miscarriage in women on long-term
levothyroxine: a community-based study. J Clin Endocrinol Metab 2014; 99(10): 3895–3902. doi: 10.1210/jc.
2014-1954
15. Razvi S, Ingoe LE, McMillan CV, et al. Health status in patients with sub-clinical hypothyroidism. Eur J
Endocrinol 2005; 152(5): 713–717. doi: 10.1530/eje.1.01907
16. McMillan C, Bradley C, Razvi S, et al. Evaluation of new measures of the impact of hypothyroidism on quality
of life and symptoms: the ThyDQoL and ThySRQ. Value Health 2008; 11(2): 285–294. doi: 10.1111/j.15244733.2007.00232.x
17. Robertson HM, Narayanaswamy AK, Pereira O, et al. Factors contributing to high levothyroxine doses in
primary hypothyroidism: an interventional audit of a large community database. Thyroid 2014; 24(12): 1765–
1771. doi: 10.1089/thy.2013.0661
18. Briesacher BA, Andrade SE, Fouayzi H, et al. Comparison of drug adherence rates among patients with
seven different medical conditions. Pharmacother 2008; 28(4): 437–443. doi: 10.1592/phco.28.4.437
19. Roberts CG, Ladenson PW. Hypothyroidism. The Lancet 2004; 363(9411): 793–803. doi: 10.1016/S01406736(04)15696-1
20. Andersen S, Pedersen KM, Bruun NH, et al. Narrow individual variations in serum T(4) and T(3) in normal
subjects: a clue to the understanding of subclinical thyroid disease. J Clin Endocrinol Metab 2002; 87(3):
1068–1072. doi: 10.1210/jcem.87.3.8165
21. van der Deure WM, Friesema EC, de Jong FJ, et al. Organic anion transporter 1B1: an important factor in
hepatic thyroid hormone and estrogen transport and metabolism. Endocrinol 2008; 149(9): 4695–4701. doi:
10.1210/en.2008-0169
22. Torlontano M, Durante C, Torrente I, et al. Type 2 Deiodinase polymorphism (threonine 92 alanine) predicts
L-thyroxine dose to achieve target thyrotropin levels in thyroidectomized patients. J Clin Endocrinol Metab
2008; 93(3): 910–913. doi: 10.1210/jc.2007-1067
23. Taylor PN, Porcu E, Chew S, et al. Whole-genome sequence-based analysis of thyroid function. Nature
Communications 2015; 6: 5681. doi: 10.1038/ncomms6681
24 Medicines and Healthcare Products Regulatory Agency (MHRA). Levothyroxine tablet products: a review of
clinical & quality considerations. 2013 https://www.gov.uk/government/uploads/system/uploads/
attachment_data/file/420997/CHM_Review_for_MHRA_website_Levothyroxine_sodium_FINAL_04
_Jan_2013.pdf (accessed 18 May 2017).
25. Jonklaas J, Bianco AC, Bauer AJ, et al. Guidelines for the treatment of hypothyroidism: prepared by the
american thyroid association task force on thyroid hormone replacement. Thyroid 2014; 24(12): 1670–1751.
doi: 10.1089/thy.2014.0028
26. Leventhal H, Weinman J, Leventhal EA, et al. Health psychology: the search for pathways between behavior
and health. Annu Rev Psychol 2008; 59: 477–505. doi: 10.1146/annurev.psych.59.103006.093643
27. Strauss J, Corbin A. Basics of qualitative research. Grounded theory procedures and techniques. Newbury
Park, CA: Sage Publications, 1990.
28. Becker MH. Health belief model and personal health behaviour. Health Education Monographs 1974; 2(4):
324–473.
29. Yuill C, Crinson I, Duncan E. Key concepts in health studies (Sage key concepts series) London. Sage
Publications Ltd, 2010 .p.–
30. Glaser B, Strauss A. Discovery of grounded theory. Chicago, IL: Aldine, 1967.
31. Denzin NK, Lincoln YS. Handbook of qualitative research. London: Sage Publications, 1994.
32. Carter JN, Corcoran JM, Eastman CJ, et al. Effect of severe, chronic, illness on thyroid function. The Lancet
1974; 304(7887): 971–974. doi: 10.1016/S0140-6736(74)92070-4
33. Milliken PJ, Northcott HC. Seeking validation: hypothyroidism and the chronic illness trajectory. Qual Health
Res 1996; 6(2): 202–223. doi: 10.1177/104973239600600205
34. Nexø MA, Watt T, Cleal B, et al. Exploring the experiences of people with hypo- and hyperthyroidism. Qual
Health Res 2015; 25(7): 945–953. doi: 10.1177/1049732314554093
35. Hamann J, Langer B, Winkler V, et al. Shared decision making for in-patients with schizophrenia. Acta
Psychiatr Scand 2006; 114(4): 265–273. doi: 10.1111/j.1600-0447.2006.00798.x
36. Islahudin F, Lim KY. Antibiotic knowledge and willingness to engage in shared decision-making among
urban children. Latamjpharm 2016; 35(1): 26–31.
37. Britten N, Stevenson FA, Barry CA, et al. Misunderstandings in prescribing decisions in general practice:
qualitative study. BMJ 2000; 320(7233): 484–488. doi: 10.1136/bmj.320.7233.484
38. Deinzer A, Babel H, Veelken R, et al. [Shared decision-making with hypertensive patients. Results of an
implementation in Germany]. Deutsche Medizinische Wochenschrift 2006; 131(46): 2592–2596. doi: 10.
1055/s-2006-956254
39. Wekking EM, Appelhof BC, Fliers E, et al. Cognitive functioning and well-being in euthyroid patients on
thyroxine replacement therapy for primary hypothyroidism. Eur J Endocrinol 2005; 153(6): 747–753. doi: 10.
1530/eje.1.02025

Dew R et al. BJGP Open 2017; DOI: 10.3399/bjgpopen17X100977

12 of 13

Research
40. Saravanan P, Chau WF, Roberts N, et al. Psychological well-being in patients on ’adequate’ doses of
l-thyroxine: results of a large, controlled community-based questionnaire study. Clin Endocrinol (Oxf) 2002;
57(5): 577–585. doi: 10.1046/j.1365-2265.2002.01654.x
41. Parretti H, Okosieme O, Vanderpump M. Current recommendations in the management of hypothyroidism:
developed from a statement by the British Thyroid Association Executive. Br J Gen Pract 2016; 66(651):
538–540. doi: 10.3399/bjgp16X687493
42. Surks MI, Goswami G, Daniels GH. The thyrotropin reference range should remain unchanged. J Clin
Endocrinol Metab 2005; 90(9): 5489–5496. doi: 10.1210/jc.2005-0170
43. Carr D, McLeod DT, Parry G, et al. Fine adjustment of thyroxine replacement dosage: comparison of the
thyrotrophin releasing hormone test using a sensitive thyrotrophin assay with measurement of free thyroid
hormones and clinical assessment. Clin Endocrinol (Oxf) 1988; 28(3): 325–333. doi: 10.1111/j.1365-2265.
1988.tb01219.x
44. Byrne M, Walsh J, Murphy AW. Secondary prevention of coronary heart disease: patient beliefs and healthrelated behaviour. J Psychosom Res 2005; 58(5): 403–415. doi: 10.1016/j.jpsychores.2004.11.010
45. Shin DW, Baik YJ, Kim YW, et al. Knowledge, attitudes, and practice on second primary cancer screening
among cancer survivors: a qualitative study. Patient Educ Couns 2011; 85(1): 74–78. doi: 10.1016/j.pec.2010.
09.015
46. Crilly M. Thyroxine adherence in primary hypothyroidism. Lancet 2004; 363(9420): 1558. doi: 10.1016/
S0140-6736(04)16172-2
47. Crilly M, Esmail A. Randomised controlled trial of a hypothyroid educational booklet to improve thyroxine
adherence. The British Journal of General Practice : The Journal of the Royal College of General
Practitioners 2005; 55(514): 362–368.
48. Kalra S, Kalra B. Improving compliance in hypothyroidism: What can we do? Thy Res Pract 2012; 9(3): 78–80.
doi: 10.4103/0973-0354.99644
49. Dayan CM, Panicker V. Novel insights into thyroid hormones from the study of common genetic variation.
Nat Rev Endocrinol 2009; 5(4): 211–218. doi: 10.1038/nrendo.2009.19

Dew R et al. BJGP Open 2017; DOI: 10.3399/bjgpopen17X100977

13 of 13

