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Abstract 

Background:  Insulin therapy forms a cornerstone of pharmacological management of diabetes mellitus (DM). How-
ever, there remains a lack of acceptance and adherence to insulin, thereby contributing to poor DM control. This study 
aimed to determine the impact of patients’ beliefs about insulin on acceptance and adherence to insulin therapy.

Method:  This was a qualitative study using grounded theory approach. The study took place from September 2019 
to January 2021 at a cluster of primary healthcare clinics in Singapore. Maximum variation sampling was used to 
recruit adult patients with type 2 DM on basal or premixed insulin for at least 6 months. Semistructured in-depth 
interviews were conducted using a topic guide and audio recorded. Data collection continued until saturation. Data 
analysis utilised a constant comparison procedure and a synthesis approach.

Results:  Twenty-one participants (mean age 61 years) were interviewed for this study. Data analyses showed that 
there were 6 main themes that emerged. Four themes influenced both insulin acceptance and adherence. These 
were concerns about insulin being a lifelong treatment, physical fear of insulin injection, erroneous beliefs about insu-
lin, and perceived fear of DM complications. Two additional themes influenced adherence to insulin therapy. These 
were socioeconomic concerns, and concerns about side effects of insulin.

Conclusions:  Patients’ beliefs about insulin impact on the acceptance and adherence to insulin therapy. Health care 
providers need to elicit and address these beliefs during counselling to improve acceptance and adherence to insulin 
therapy.
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Introduction
The prevalence of diabetes mellitus (DM) is increasing 
worldwide and the complications of poorly controlled 
diabetes contribute to patients’ disabilities and rising 
health care costs [1–3]. In Singapore, the prevalence of 
diabetes in residents aged 18–69 rose from 7.3% in 1992 
to 8.6% in 2017 [4]. By 2035, the prevalence of diabetes 

among Singapore residents is expected to be one in five 
[5].

The majority of patients with diabetes in Singapore 
have type 2 diabetes, which is influenced by modifiable 
lifestyle factors and characterised by insulin resistance 
along with diminished insulin secretion. The prevalence 
of type 2 diabetes has increased in tandem with the ris-
ing prevalence of obesity in Singapore, contributed to 
by excessive caloric intake and a sedentary lifestyle [6]. 
Nationwide screening initiatives and education cam-
paigns to promote public awareness of diabetes also have 
led to greater detection of this condition [7].
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Insulin therapy forms a cornerstone of the pharmaco-
logical management of diabetes. However, there remains 
a lack of acceptance of insulin initiation and adherence 
to insulin, thereby contributing to poor diabetes control 
[8]. In Singapore, the majority of patients with type 2 dia-
betes are diagnosed and managed in public and private 
primary care clinics. The public primary care sector con-
sists of polyclinics, which manage 45% of patients with 
chronic diseases, including diabetes [9]. In polyclinics, 
a team of health care professionals, consisting of family 
physicians, advance practice nurses, nurse clinicians and 
allied health care staff, provides multi-disciplinary care 
to patients with diabetes. Despite the many opportuni-
ties for interaction with various health care professionals, 
insulin initiation and adherence remain a challenge.

It is hypothesised that beliefs on insulin influence the 
acceptance of insulin therapy [10, 11]. Concerns related 
to injection and negative beliefs such as insulin causing 
organ damage were barriers to insulin acceptance [12]. 
Fear of insulin side effects and embarrassment also nega-
tively impacted adherence to insulin therapy [13]. In con-
trast, worries about complications of poorly controlled 
diabetes and beliefs that insulin was effective resulted in 
acceptance of insulin therapy [12]. Beliefs are influenced 
by the social-cultural context and dynamically shaped 
by experiences. There has not been a recent study done 
locally to explore this aspect; hence, this study aims to 
explore the impact of patients’ beliefs about insulin on 
acceptance of insulin initiation and adherence to insulin 
therapy.

Methods
Study design and setting
This was a qualitative study using a grounded theory 
approach. Semistructured individual interviews were 
conducted to elicit and explore patients’ beliefs on insulin 
and their impact on insulin initiation and adherence. The 
interviews provided content for data analysis.

Maximum variation sampling was used to recruit adult 
patients with type 2 diabetes mellitus on basal or pre-
mixed insulin for at least 6 months and followed up at 
National Healthcare Group Polyclinics. Sample size was 
determined by data saturation.

Data collection
Potential participants were identified by health care pro-
fessionals when they attended the clinics for regular fol-
low-up visits and were referred to study team members 
for recruitment.

Semistructured in-depth interviews were conducted 
using a topic guide developed and based on a literature 
review and the clinical knowledge of the investigators. 

Patients were asked about their thoughts when they 
initially started on insulin and their experiences with 
insulin since. Their concerns about insulin, as well as 
their beliefs on the necessity of insulin, were explored 
in-depth.

The topic guide was revised if there were new points 
raised in the research. To avoid potential response bias, 
patients were not interviewed by health care provid-
ers who were involved in their care. There were 1 to 2 
interviewers at each interview, and these interviews 
were carried out by health care professionals trained 
in conducting qualitative interviews. If a second inter-
viewer was available, detailed notes and observations of 
nonverbal cues were taken down, and these were used 
as field notes.

From September 2019 to January 2021, 21 interviews 
were conducted; they were audio recorded and tran-
scribed verbatim. Interviews were initially conducted 
face to face in clinics for patient convenience in private 
rooms that could be locked to ensure privacy and pre-
vent intrusion. Recruitment was halted from February 
2020 to June 2020 due to the COVID-19 pandemic and 
resumed in July 2020, with interviews conducted via a 
video conferencing Zoom platform.

Analyses
Data analysis was performed by two coders and uti-
lised a constant comparison procedure and a synthesis 
approach [14, 15]. A constant comparison procedure 
was used to develop and refine theoretically relevant 
concepts and categories [14].

The Lincoln and Guba framework for assessing the 
rigor of qualitative research included the factors of 
credibility, dependability, confirmability, transferability 
and authenticity [16]. In-depth interviews, audiotaping, 
verbatim transcription and data saturation enhanced 
the study’s credibility and authenticity. The develop-
ment of a codebook and intercoder checks helped 
establish confirmability. Maximum variation sampling 
included a range of demographic and clinical character-
istics that supported transferability.

This study was conducted in accordance with the 
Declaration of Helsinki. Written informed consent was 
obtained from all participants. Participant details were 
anonymised, and codes were used in their place. Hard 
copy and electronic data and audio recordings were 
stored in secured computers and locked cabinets acces-
sible to study team members only. National Healthcare 
Group Domain Specific Review Board (DSRB) ethics 
approval was obtained for this study. (DSRB reference 
number: 2019/00096).
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Results
Twenty-one participants (mean age 61 years) were inter-
viewed for this study (Table  1). Seventeen participants 
were interviewed by 1 interviewer, while 4 partici-
pants had 2 interviewers in their sessions. Data analyses 
showed that there were 6 main themes that emerged. 
Four themes influenced both insulin acceptance and 
adherence. These were concerns about insulin being a 
lifelong treatment, physical fear of insulin injection, erro-
neous beliefs about insulin, and perceived fear of DM 
complications. Two additional themes influenced adher-
ence to insulin therapy. These were socioeconomic con-
cerns, and concerns about side effects of insulin.

Theme 1: concerns about insulin being a lifelong treatment
There were concerns about insulin being a lifelong treat-
ment, and this impacted on patient’s readiness to accept 
insulin initiation.

“Because I heard that it’s for life one that’s why I 
don’t want.” (P01)

In fact, patients who thought insulin therapy was tempo-
rary were more accepting of it as part of their therapy.

“Based on the advice from the doctor, I understand 
that ya. Moving forward, that will be the only way 
to go around these. I was also told that once my 
uh blood sugar stabilises and my HbA1c results 
become lower than uh 6, I may be off insulin. I 
was thinking that I should uh. stick uh, stick to the 
regime, uh, take my medication regularly, get some 
exercise and then uh, get off the insulin.” (P14)

“If my sugar level going down, maybe more than 
half a year get better right, of course the doctor will 
say "You can stop it."” (P16)

Theme 2: physical fear of insulin injection
Patients shared that the fear of needles and the pain on 
the thought of insulin injection also had been a barrier 
to accepting insulin when it was first started.

“I very scared with the needle one. I dare not see 
also. You all prick me also I dare not see one. Nurse 
prick me also I dare not see.” (P01)

“I didn’t dare to jab it in, I really didn’t dare to jab 
it in at that time.” (P03)

“Because firstly I must say I really phobia on nee-
dle, you see.” (P19)

“It was like, the needle lo, before it even go in it was 
already painful.” (P03)

“Then, I was worried ah, worried if it will hurt 
during the injection.” (P05)

“Because I also very scared for injection on the 
body.” (P20)

“Actually, I have a bit phobia of using the insulin 
lah. Because you need to poke the needle into your 
stomach ah.” (P21)

However, patients who were able to overcome this ini-
tial fear were able to incorporate insulin therapy as part 
of their daily routine.

“Now I overcome already I now not scared already” 
(P01)

Table 1  Demographic and clinical information (n = 21)

Age (years) Mean (SD) 61.19 (10.06)

Gender (n, %)

  Male 11 (52.4)

  Female 10 (47.6)

Ethnicity (n, %)

  Chinese 16 (76.2)

  Malay 2 (9.5)

  Indian 3 (14.3)

Educational Level (n, %)

  Primary education and below 10 (47.6)

  Secondary education 9 (42.9)

  Tertiary education 2 (9.5)

Living Arrangement (n, %)

  Alone 3 (14.3)

  With family 18 (85.7)

Employment Status (n, %)

  Working 12 (57.1)

  Not working 9 (42.9)

DM Duration (years) Mean (SD) 13.90 (8.36)

Latest Hba1c (%) Mean (SD) 8.27 (1.16)

Insulin Duration (years) Mean (SD) 5.94 (4.61)

  Insulin Regime (n, %)

  Basal 9 (42.9)

  Premix 12 (57.1)

Insulin Device (n, %)

  Vial and syringe 4 (19.0)

  Pen 17 (81.0)

Insulin Adherence
  Fully adherent 12 (57.1)

  Not fully adherent 9 (42.9)
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“It’s a routine now” (P01)

“Then, I gradually, gradually start to adapt to it 
on my own lo. I have to overcome on my own, very 
relax, very relax, don’t think too much about it, very 
relax. Ah, then slowly I can do it already” (P04)

Theme 3: erroneous beliefs about insulin
There were multiple erroneous beliefs, largely from hear-
say, on the purported side effects of insulin.

“I also heard from my friends they were saying, take 
the jab, jab, jab already there will be many holes ah, 
you will have a lot of wind” (P04)

“I think the, after take the insulin ah, I definitely, 2 
times ah, I think the sleep will have problem.” (P13)

“Sometimes, 1 week. I had, you know, constipation, 
like that. I observe that la, after insulin.” (P19)

Theme 4: perceived fear of DM complications
Patients’ perceived importance of DM control and the 
fear of DM complications motivated them to accept insu-
lin therapy. Patients’ fear of experiencing the complica-
tions of diabetes spurred them to desire better diabetes 
control.

“When it was high quite worried. I scared amputate 
the leg, Because my mum amputated.” (P01)

“If you don’t want the injection, as your condition 
(deteriorates) in the future, may lead to leg amputa-
tion, may become blind.” (P11)

“Because you know why, because my wife also... also 
diabetes also. Also very high. In 5 days, he cut off the 
leg.” (P20)

“Every day. I scared die already. That’s why every 
day I don’t miss my medicine.” (P10)

“Then later I realised I cannot skip coming here la, 
because when I measured it at home it was already 
23, 24, I have the blood glucose metre at home la. 
Then I started thinking ah, cannot… Ah, then later 
I, I didn’t take the shots, the urinary there it’s very 
itchy. Then during sleep it was also like that, sticky 
and itchy la.” (P05)

The belief that insulin therapy is necessary for controlling 
diabetes impacts patients’ willingness to accept insulin.

“Because my condition requires injection. If don’t 

inject, it will keep going up and up.” (P11)

“At first, I was a bit hesitant and I said I don’t want 
injections. But the doctor told me that your diabetes 
level is very high. He said that only by taking insulin 
injections will I be able to manage and keep my dia-
betes under control.” (P08)

When DM control improved with insulin therapy, it also 
reinforced patients’ motivation to continue with their 
therapy.

“Now I find it so much better. I so happy now at least 
can go down to 1 digit.” (P01)

“After taking the shots it does go down.” (P05)

“Much more better (referring to DM control). I feel 
more relaxed.” (P10)

“He (doctor) said now your sugar is so good already. 
You got control.” (P18)

“After a few months, my HbA1c actually improved 
to 6.4. The good thing is, it will stabilise my blood 
sugar, the energy will be more or less ok.” (P14)

“Yah, so nowadays, these 2 years my blood sugar is 
much more controlled. Although it’s not reached the, 
I mean, the normal level lah. Which is, but it’s much 
more better than like, past number of years which 
shows it’s quite bad.” (P21)

Theme 5: socioeconomic concerns
On the socioeconomic front, there were several concerns 
about insulin therapy. Cost concerns was one area that 
was highlighted.

“Initially I was a bit scared that it will be too costly. 
At that time I also had another commitment, so 
there are a lot of things that have to be done ah. 
Ah, that equipment that test, test for the high blood 
ah. I said I don’t want to buy anything, all those 
extra commitments I don’t want. My own medi-
cal expenses already caused my finances to be very 
tight.” (P04)

Cost concerns also led to patients’ inappropriate behav-
iour of reusing insulin needles as a coping mechanism 
which may potentially impact adherence.

“Sometimes when I really want to save money hor, in 
the morning after using I won’t throw it away I still 
keep it for use at night leh.” (P04)
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“Once is too wasteful. Throw after 1 use ah, I don’t 
have so much money, need to buy every time.” (P11)

“Because needle is I didn’t change every day, is like a 
few days. Very costly. Because I’m not working and 
then a lot of things is like uh, quite expensive. Also, 
so I mean, use 1 time and you throw it, is like a bit 
waste, so might as well I use a few times. So I find 
that, I mean, I can use the needle a few days than 
I changing every day. Is like money throwing away 
every day. Like a dollar uh. The whole packet of 10, 
I think is $3 plus or $4 plus, I can’t remember. But 
you divide into 30 days, of course it’s cheaper right, 
but I find that I rather save it a bit, a few cents, I can 
accumulate a lot.” (P16)

Patients who qualified for schemes that provided sub-
sidies or reduced of out-of-pocket expenses were more 
accepting of the cost.

“That one subsidised.” (referring to medications, 
injections, needles) (P10)

“Cost of insulin. Because now I’m paying by MediS-
ave, so I don’t feel anything yet.” (P19)“If the govern-
ment did not issue that card, I won’t have any sub-
sidy. It’s from welfare services.” (P17)

In addition to economic costs, the busyness of daily life 
influenced adherence to the timing of insulin injection.

“Sometimes ah, have, have to rush. After all the 
rushing it’s not very on time la, honestly speaking. 
We have to take care of the household, have to cook 
and have to buy vegetables also got to go to work.” 
(P06)

Patients found that adhering to the evening dose of 
insulin could be challenging especially if they reached 
home late and forgot to administer the evening dose of 
insulin.

“Sometimes I, you know, come, come back too late. 
Not often la. Sometimes I go out dinner. So maybe I 
forgotten.” (P07)

“When I’m out having some activities, sometimes 
usually.. sometimes I’ll be home late. Sometimes at 
night, I may miss it. Maybe when I reached home 
late after the activities, if I’m too tired.” (P09)

“Usually will forget the one at night la. Most of the 
time, when I eat out, I’ll forget la. feel that it’s very 
troublesome to bring along la, so don’t bring la. For-
get already, don’t inject lor. Just take medicine only.” 
(P15)

Shift work also was a factor that impacted compliance 
with the insulin regimen.

“Shift duty. So that’s why I didn’t took because I 
didn’t bring out to my workplace because at time 
will forget.” (P03)

“Sometimes I do night shift ah, I come back late ah, 
I don’t take already. Cannot, cannot (inject at work-
place) because uh, our workplace ah, is very dirty.” 
(P20)

Patients found it inconvenient to inject insulin outside 
or in public toilets, and some patients were willing to 
administer their insulin only at home.

“Every morning I had to do it at home already then I 
will go to work. Because over at our side it is consid-
ered a warehouse, the toilet is unisex. I don’t dare to 
take it at the toilets outside. Because it’s considered 
a public one, there’s also a long queue for it.” (P04)

“At night I do go out and eat also but I will eat out-
side and go back home to inject the insulin already. 
I don’t dare to take it at the toilets outside leh. It’s 
stressful ah, everyone is queuing for the toilet.” (P04)

“Sometimes when go out for dinner, some gathering 
with your friends, your family, don’t bring the injec-
tion” (P07)

However, patients did not have a similar perception of 
inconvenience in regard to taking oral medicines.

“Very inconvenient when I’m out. more convenient 
for me to bring (oral) medicine along. You still need 
to find a place to administer the injection. You can’t 
just inject in public. So you take (oral) medicine hor, 
you can just take it out and eat.” (P15)

Theme 6: concerns about side effects of insulin
Patients expressed concerns about the side effects of 
insulin, especially that of hypoglycaemia episodes, which 
may potentially impact adherence if it occurs repeatedly.

“Once the sugar level goes down, will start trembling 
badly. After you take the jab, you have to eat some-
thing immediately. Very quickly, the blood sugar 
level will go down.” (P04)

“Because sometimes when you take insulin, the 
effect can be a little faint-ish. When the sugar level 
becomes low, you will start to feel faint. When I 
first started taking the insulin medications, it used 
to happen. Once I feel faint, I will immediately eat 
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something. Sometimes when I getting some work 
done and I forget to eat, I will start feeling faint. 
My arms and legs will start wobbling and I will feel 
weak. Once that happens, I will immediately eat 
something. Or I’ll quickly take a coca-cola from the 
refrigerator and drink.” (P08)

“Whole body is soaking wet and becomes blur blur. 
Already lost consciousness. You don’t know what you 
are doing.” (P09)

“Morning, bathe and eat early. I already know if do 
not eat, later I will be dizzy.” (P12)

“After injection, you forget to eat something, will just 
feel like, tsk, nervous la. And also dizzy la. And also, 
hands and feet feel cold. Trembling.” (P15)

There also were concerns in relation to the process of 
insulin injection, such as pain or device issues that affect 
adherence.

“There were a few times I didn’t take it. It was a tor-
ture at that time, when you try to poke in it hurts, 
once you poke, it hurts. Didn’t dare to poke it in too 
often.” (P04)

“Because sometimes injection smoothly, ok. Some-
times, once in a while ah, the thing doesn’t move, 
you see, when you press the thing ah, the thing won’t 
move ah, so I will hold it again and try to press. 
Don’t know thing got stuck or what. Sometime can-
not come out, I just pull the thing. Whole thing out. 
I don’t inject already, because that time, I was so 
nervous and just gave up.” (P19)

Discussion
Main findings and comparisons with existing literature
Patients have multiple concerns with regard to insulin, 
with their concerns stemming from the insulin itself as 
well as its administration. Insulin therapy is lifelong. The 
thought of insulin being a lifelong treatment is a barrier 
to insulin acceptance, and this also was demonstrated in 
a study by Arshad et al. among Pakistani patients, where 
the fear associated with lifelong commitment to insu-
lin therapy was a significant barrier to insulin initiation 
[17]. Recognising insulin as a lifelong therapy also may be 
related to patients’ perceived chronicity of diabetes. Led-
ford et  al. showed that while some patients understood 
that diabetes is a lifelong condition upon diagnosis, oth-
ers did not accept its chronicity until after unsuccessful 
attempts at therapeutics or lifestyle modification, which 

could impact acceptance of treatment intensification 
[18].

With regard to the fear of needles and injection, studies 
overseas also have shown that this is not uncommon [19, 
20]. Rubin et al., in a study of US adults, showed that the 
prevalence of fear of insulin injections ranged from 10 
to 26%, and almost half shared that they would be more 
likely to take their insulin injections if a product were 
available to ease the pain [20].

On the socioeconomic front, Shafie et al. showed that 
cost is associated with patient adherence to insulin [21]. 
In our study, patients also were observed to be hesitant 
when asked why needles were reused, before sharing 
that it was due to financial concerns. This could reflect 
patients’ reluctance to discuss health care costs with care 
providers. Social factors such as the perceived stigma of 
injecting insulin in public areas and having to compro-
mise on social activities in order to adhere to an insulin 
regimen, also have been demonstrated in other studies to 
impact on adherence to insulin therapy [22–26].

There were erroneous beliefs on insulin elicited in this 
study. Similarly, studies among African Americans also 
revealed erroneous perceptions, such as insulin caus-
ing organ damage [27, 28]. Ron Janes et  al., in a quali-
tative study on patients in New Zealand, also showed 
that unscientific beliefs were also a barrier to good gly-
caemic control [11]. Worries about hypoglycaemia are a 
prominent concern for patients. Ellis et  al. also showed 
that hypoglycaemia is a key barrier for patients, with an 
impact on their daily functioning and their engagement 
with insulin [19]. This does not only influences patients’ 
acceptance of insulin but also impacts health care provid-
ers’ decision to initiate insulin [29–31].

Strengths and limitations
This qualitative study of patients’ beliefs on insulin ther-
apy performed in the local primary care setting provides 
insight into the areas to focus on during insulin coun-
selling. The emergence of COVID-19 infections in Sin-
gapore impacted on the ability to conduct face-to-face 
interviews, leading to a halt in patient recruitment start-
ing in February 2020. However, the resumption of inter-
views from July 2020 using a video conferencing Zoom 
platform in accordance with safe distancing measures did 
not compromise the quality of interviews as video and 
audio quality was tested prior to each session. Although 
there were patients who declined participation due to 
their unfamiliarity with video conferencing, maximal var-
iation sampling was eventually achieved. The study par-
ticipants included patients with good and poor control of 
diabetes, enabling us to study their beliefs from various 
perspectives.



Page 7 of 8Liu et al. BMC Primary Care           (2022) 23:15 	

One potential limitation of this study is that perspec-
tives from the health care providers were not explored. 
Patients’ beliefs about the acceptability of treatment may 
be different from those of health care providers [11]. This 
would be a relevant area to study in the local context, to 
see if there is a mismatch between the patient’s beliefs 
and what the health care provider perceives the patient’s 
beliefs to be. Correcting this mismatch would be impor-
tant before engaging patients in a person-centred discus-
sion of chronic disease management. A second limitation 
is that this qualitative study does not demonstrate the 
prevalence of these beliefs. Future quantitative research 
can examine the prevalence of these beliefs and their 
impact on insulin adherence.

Implications for research and/or practice
The results show that patients’ beliefs about insulin 
impact acceptance and adherence to insulin therapy. 
The risks and benefits of insulin should be weighed in a 
patient-centred discussion to initiate insulin.

Erroneous beliefs about insulin should be corrected 
through tailored DM counselling once identified. Patients 
who feel that insulin therapy is temporary should be cor-
rected for this erroneous belief, as this may lead to future 
nonadherence to insulin. Concerns about the side effects 
of insulin, such as hypoglycaemia, need to be elicited and 
addressed by health care providers during each review. 
Monitoring insulin use using video consulting services 
may enhance patient care with frequent checks for hypo-
glycaemia episodes.

A strategy to correct the fear of needles and injec-
tions would be to focus on showing how fine the needles 
are and reinforcing proper techniques to minimise pain. 
Health care providers should identify patients with true 
needle phobias and possibly apply graduated exposure 
therapy, handholding the patients through the process of 
injecting the needle to eventually overcome their phobias. 
Support groups, in which patients share how they over-
come their fears, would be another useful avenue [32]. 
The costs of insulin therapy are about not only purchasing 
vials of insulin but also delivery devices and accessories 
for home blood glucose monitoring. Health care provid-
ers should proactively elicit financial concerns in patients 
and apply for subsidised schemes when necessary.

Conclusion
This study explored the beliefs of patients with regard to 
insulin therapy. Issues such as the fear of side effects of 
insulin administration, cost concerns and patients’ per-
ceived fear of DM complications are factors that influence 
insulin acceptance and adherence. Health care providers 
need to elicit and address these issues during counselling 
to improve acceptance and adherence to insulin therapy.

Acknowledgements
The authors wish to acknowledge the support of National Healthcare Group 
Polyclinics Clinical Research Unit, Nursing Services and clinic staff who assisted 
in screening and referring patients for this research.

Authors’ contributions
Changwei Liu, Jacqueline De Roza, Chai Wah Ooi, Blessy Koottappal Mathew, 
Elya and Wern Ee Tang made contributions to the conception and design of 
the study. Changwei Liu, Jacqueline De Roza, Chai Wah Ooi, Blessy Koottappal 
Mathew, Elya and Wern Ee Tang contributed to the acquisition and interpreta-
tion of the data. Changwei Liu, Jacqueline De Roza, Chai Wah Ooi and Elya 
drafted and revised the manuscript. Changwei Liu, Jacqueline De Roza, Chai 
Wah Ooi, Blessy Koottappal Mathew, Elya and Wern Ee Tang reviewed and 
agreed on the final version of the manuscript.

Funding
This research was supported by the Singapore Ministry of Health’s National 
Medical Research Council under the Centre Grant Programme (Ref No: NMRC/
CG/C019/2017).

Availability of data and materials
The datasets used and/or analysed during the current study are available from 
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
Ethics approval for this study was obtained from the National Healthcare 
Group Domain Specific Review Board (DSRB). DSRB reference number: 
2019/00096. This study was conducted in accordance with the Declaration of 
Helsinki. Written informed consent was obtained from all participants in this 
study.

Consent for publication
Not applicable.

Competing interests
The study authors have no competing interests to declare.

Received: 14 August 2021   Accepted: 14 January 2022

References
	1.	 Sarwar N, Gao P, Seshasai SR, Gobin R, Kaptoge S, Angelantonio D, et al. 

Diabetes mellitus, fasting blood glucose concentration, and risk of 
vascular disease: a collaborative meta-analysis of 102 prospective studies. 
Lancet. 2010;26(375):2215–22.

	2.	 Saeedi P, Petersohn I, Salpea P, et al. Global and regional diabetes preva-
lence estimates for 2019 and projections for 2030 and 2045: results from 
the international diabetes federation diabetes atlas. 9th ed; 2019. https://​
doi.​org/​10.​1016/j.​diabr​es.​2019.​107843.

	3.	 Bommer C, Sagalova V, Heesemann E, et al. Global economic burden 
of diabetes in adults: projections from 2015 to 2030. Diabetes Care. 
2018;41(5):963–70.

	4.	 Ministry of Health, Singapore. 2018. National Population Health Survey 
2016/2017. Available at: https://​www.​moh.​gov.​sg/​resou​rces-​stati​stics/​
repor​ts/​natio​nal-​popul​ation-​health-​survey-​2016-​17.

	5.	 Wong LY, Toh MPHS, Tham LWC. Projection of prediabetes and diabetes 
population size in Singapore using a dynamic Markov model. J Diabetes. 
2017;9(1):65–75.

	6.	 Goh LG, Pang J. Obesity in Singapore, Prevention and Control. Singap 
Fam Phys. 2012;38:9–13.

	7.	 Chua L, Soh I. Health status and Health related behaviours in Adults 
with Self-reported Diabetes. Singapore: Statistics Singapore Newsletter; 
2016.

	8.	 Turchin A, Hosomura N, Zhang H, et al. Predictors and consequences of 
declining insulin therapy by individuals with type 2 diabetes. Diabet Med. 
2020. https://​doi.​org/​10.​1111/​dme.​14260.

https://doi.org/10.1016/j.diabres.2019.107843
https://doi.org/10.1016/j.diabres.2019.107843
https://www.moh.gov.sg/resources-statistics/reports/national-population-health-survey-2016-17
https://www.moh.gov.sg/resources-statistics/reports/national-population-health-survey-2016-17
https://doi.org/10.1111/dme.14260


Page 8 of 8Liu et al. BMC Primary Care           (2022) 23:15 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	9.	 Koh HS, Lim YW, Vrijhoef HJ. Primary healthcare system and practice 
characteristics in Singapore. Asia Pac Fam Med. 2014;13(1):8.

	10.	 Yilmaz A, Ak M, Cim A, et al. Factors influencing insulin usage among type 
2 diabetes mellitus patients: a study in Turkish primary care. Eur J Gen 
Pract. 2016;22(4):255–61.

	11.	 Janes R, et al. Understanding barriers to glycaemic control from the 
patient’s perspective. J Prim Health Care. 2013. https://​doi.​org/​10.​1071/​
HC131​14.

	12.	 Hassan HA, Tohid H, Amin RM, et al. Factors influencing insulin accept-
ance among type 2 diabetes mellitus patients in a primary care clinic: a 
qualitative exploration. BMC Fam Pract. 2014;14:164.

	13.	 Hussein A, Mostafa A, Areej A, et al. The perceived barriers to insulin ther-
apy among type 2 diabetic patients. Afr Health Sci. 2019;19(1):1638–46.

	14.	 Polit DF. CT Beck. essentials of nursing research: appraising evidence for 
nursing practice. 8th ed. Philadelphia: Lippincott Williams amp; Wilkins; 
2014.

	15.	 Eaves YD. A synthesis technique for grounded theory data analysis. J Adv 
Nurs. 2001;35(5):654–63.

	16.	 Lincoln Y, Guba EG. Naturalistic inquiry. Newbury Park: Sage; 1985.
	17.	 Arshad I, Mohsin S, Iftikhar S, et al. Barriers to the early initiation of insulin 

therapy among diabetic patients coming to diabetic clinics of tertiary 
care hospitals. Pak J Med Sci. 2019;35(1):39–44.

	18.	 Ledford CJW, Fulleborn ST, Jackson JT, et al. Dissonance in the discourse 
of the duration of diabetes: a mixed methods study of patient percep-
tions and clinical practice. Health Expect. 2021;24:1189–98. https://​doi.​
org/​10.​1111/​hex.​13245.

	19.	 Ellis K, Mulnier H, Forbes A, et al. Perceptions of insulin use in type 2 dia-
betes in primary care: a thematic synthesis. BMC Fam Pract. 2018;19:70. 
https://​doi.​org/​10.​1186/​s12875-​018-​0753-2.

	20.	 Rubin RR, Peyrot M, Fruger DF, et al. Barriers to insulin injection therapy. 
Sci Diabet Self Manage Care. 2009. https://​doi.​org/​10.​1177/​01457​21709​
345773.

	21.	 Shafie Pour MR, Sadeghiyeh T, Hadavi M, Besharati M, Bidaki R. The barri-
ers against initiating insulin therapy among patients with diabetes living 
in Yazd, Iran. Diabetes Metab Syndr Obes. 2019;12:1349–54.

	22.	 Bogatean MP, Hâncu N. People with type 2 diabetes facing the reality of 
starting insulin therapy: factors involved in psychological insulin resist-
ance. Pract Diabetes Int. 2004;21:247–52.

	23.	 Larkin ME, Capasso VA, Cheng CL, et al. Measuring psychological insulin 
resistance: barriers to insulin use. Diabetes Educ. 2008;34:511–7.

	24.	 Wong B, Lee J, Kot Y, Chong MF, Lam CK, Tang WE. Perceptions of insulin 
therapy amongst Asian patients with diabetes in Singapore. Diabet Med. 
2011;28:206–11.

	25.	 Brod M, Kongs JH, Lessard S, Christensen TL. Psychological insulin resist-
ance: patient beliefs and implications for diabetes management. Qual 
Life Res. 2009;18:23–32.

	26.	 Ghadiri-Anari A, Fazaelipoor Z, Mohammadi SM. Insulin refusal in Iranian 
patients with poorly controlled type 2 diabetes mellitus. Acta Med Iran. 
2013;51:567–71.

	27.	 Eikens JE, Piette JD. Diabetic patients’ medication underuse, illness 
outcomes, and beliefs about antihyperglycemic and antihypertensive 
treatments. Diabetes Care. 2009;32:19–24.

	28.	 Peyrot M, Rubin RR, Kruger DF, Travis LB. Correlates of insulin injection 
omission. Diabetes Care. 2010;33:240–5.

	29.	 Aschner P, Chan J, Owens DR, et al. Insulin glargine versus sitagliptin in 
insulin-naive patients with type 2 diabetes mellitus uncontrolled on 
metformin (EASIE): a multicentre, randomised open-label trial. Lancet. 
2012;379:2262–9.

	30.	 Reichard P, Berglund B, Britz A, Cars I, Nilsson BY, Rosenqvist U. Intensified 
conventional insulin treatment retards the microvascular complications 
of insulin-dependent diabetes mellitus: the Stockholm diabetes interven-
tion study (SDIS) after 5 years. J Intern Med. 1991;230:101–8.

	31.	 U.K. Prospective diabetes study group. Intensive blood-glucose control 
with sulphonylureas or insulin compared with conventional treatment 
and risk of complications in patients with type 2 diabetes (UKPDS 33). 
Lancet. 1998;352:837–53.

	32.	 Upsher R, Allen-Taylor M, Chamley M, et al. Experiences of attending 
group education to support insulin initiation in type 2 diabetes: a qualita-
tive study. Diabetes Ther. 2020;11:119–32.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1071/HC13114
https://doi.org/10.1071/HC13114
https://doi.org/10.1111/hex.13245
https://doi.org/10.1111/hex.13245
https://doi.org/10.1186/s12875-018-0753-2
https://doi.org/10.1177/0145721709345773
https://doi.org/10.1177/0145721709345773

	Impact of patients’ beliefs about insulin on acceptance and adherence to insulin therapy: a qualitative study in primary care
	Abstract 
	Background: 
	Method: 
	Results: 
	Conclusions: 

	Introduction
	Methods
	Study design and setting
	Data collection
	Analyses

	Results
	Theme 1: concerns about insulin being a lifelong treatment
	Theme 2: physical fear of insulin injection
	Theme 3: erroneous beliefs about insulin
	Theme 4: perceived fear of DM complications
	Theme 5: socioeconomic concerns
	Theme 6: concerns about side effects of insulin

	Discussion
	Main findings and comparisons with existing literature
	Strengths and limitations
	Implications for research andor practice

	Conclusion
	Acknowledgements
	References


