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ABSTRACT

Introduction: Insulin, despite its increasing cost, is prescribed to selected cases of diabetes patients with an aim to achieve good
glycaemic control. However, many on insulin do not achieve glycaemic control. We, therefore, studied the possible factors that
may act as barriers to effective self-injection of insulin among diabetes patients at the three referral hospitals in Bhutan. Methods:
This was a cross-sectional study, conducted from January-June 2017, involving all patients on insulin therapy for more than three
months duration. Convenience sampling was used. Respondents’ basic details and self-reported barriers to insulin therapy under
various domains were collected using an interviewer-administered questionnaire. Ethics approval was granted by the Research
Ethics Board of Health, Bhutan. Results: There were 207 respondents on insulin therapy. The mean age of the sample was 55 years
(£13.8 years) and the mean duration of diabetes was 10.6 years (£ 7.8 years). Injection dexterity was an issue in 77 respondents
(37.2%) while 37 respondents (17.8%) reported that they would miss their insulin shots if their caregiver were unavailable. Insu-
lin regimens were burdensome and interfered with their daily activities (80; 38.7%) and meal timings (64; 30.9%). Although the
majority (179; 86.4%) knew why insulin was indicated for them, 149 (72.0%) found that the healthcare personnel’s demonstration
on the use of insulin was inadequate and 50 respondents (24.2%) felt that they did not receive enough information on how to inject
insulin. Conclusions: Barriers to self-injection are common among insulin users and coordinated efforts are needed to overcome

them.
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INTRODUCTION

With an increasing burden of diabetes mellitus! and having an
estimated 40,000 persons with diabetes across the country?
injectable insulin is made available up to the district hospitals in
Bhutan’s free healthcare system?®. Insulin is prescribed with the
aim to increase patients’ understanding about their medication,
to promote their autonomy and to achieve adequate glycaemic
control®. The benefits of adequate glycaemic control in reducing
complications®, morbidity and mortality risks®’ are  well
established. However, a review in 2015 showed that glycaemic
control was achieved only in 38% of diabetic patients in general
in Bhutan®. We, therefore, studied the possible factors that may
act as barriers to effective self-injection of insulin among those
attending the diabetes clinics at the three referral hospitals.
Understanding the barriers will contribute towards increasing
the effectiveness of physician communication’, ensuring
better medication adherence, achieving glycaemic control and
preventing complications of diabetes.
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METHODS

Study design and setting

This was a cross-sectional study done at the Jigme Dorji
Wangchuck National Referral Hospital, Central and Eastern
Regional Referral Hospitals. The study was conducted between
01 January 2017 and 30 June 2017. Ethical approval was
obtained from the Research Ethics Board of Health, Bhutan.

Study participants

Convenience sampling method was used for this study.
Respondents aged >18 years on self-administration of insulin for
more than three months and those who provided valid consent
were included. Respondents with gestational diabetes were
excluded.

Data collection

Data was collected wusing an interviewer-administered
questionnaire by trained data collectors. Basic details such as age,
sex, type of diabetes and the duration of insulin treatment were
collected. After a review of literature on subcutaneous injection
techniques and self-injection drugs, the variables for perceived
barriers were collected under broad domains — injection dexterity,
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Table 1. Patients’ perceived barriers to self-injection of insulin among those attending the diabetes clinics at the three tertiary

hospitals in Bhutan, January-June 2017, n= 207

Sfrongly Disagree Agree Strongly

disagree agree

n % n % n % n %
Injection dexterity
It is a difficult task to self-inject insulin 89 43.0 41 19.8 28 13.5 49 23.7
Self-injection is a time-consuming process 105 50.7 40 19.4 46 22.2 16 7.7
I would miss my insulin doses if my caregiver is unavailable 144 69.6 26 12.6 15 7.2 22 10.6
Fear of pain
I fear injection site pain 91 44.0 39 18.8 38 18.4 39 18.8
I have a very strong fear of all needles and injections 86 41.5 41 19.8 32 15.5 48 23.2
¥ fear .that insulin injection will cause as much pain as other 96 46.4 36 17.4 35 16.9 40 193
1njections
Long needles cause me more injection site pain 49 23.7 31 15.0 33 15.9 94 454
Fear of side effects
I fear it might cause hypoglycaemia 43 20.8 45 217 71 343 48 232
I think insulin will cause weight gain 96 46.4 46 222 32 15.5 33 15.9
I fear for injection site reactions 92 44 .4 32 15.5 33 15.9 50 24.2
I fear insulin has lots of side effects 92 444 37 17.9 43 20.8 35 16.9
Burdensome regimens
I feel that the use of insulin affects my daily activities 94 454 33 15.9 60 29.0 20 9.7
I feel that the use of insulin disturbs my meal timings 94 45.4 49 23.7 48 23.2 16 7.7
Attitudes towards insulin
I think it’s okay to miss a few doses of insulin 101 48.8 54 26.1 37 17.9 15 7.2
I am both on oral drugs and insulin, so I can omit insulin 112 54.1 36 17.4 32 15.5 27 13.0
I miss insulin doses because I am forgetful 130 62.8 42 203 21 10.1 14 6.8
Social barriers
I feel embarrassed to inject insulin in front of others 89 43.0 34 16.4 41 19.8 43 20.8
Patient-healthcare provider communication
I don’t know why my doctor prescribed me insulin 145 70.0 34 16.4 14 6.8 14 6.8
I don’t feel I got enough instructions on the use of insulin 121 58.4 36 17.4 24 11.6 26 12.6
The methods demonstrated by the I}ealthcgre p.ersonnel was 31 15.0 27 13.0 50 240 99 478
adequate for me to learn self-injection of insulin

psychological and social barriers to self-injection and perception RESULTS

about insulin*'®!", Each variable was a statement with a four-
point rating scale. The questionnaire was pre-tested (n = 20) at
the National Referral Hospital to assess their face and content
validity.

Data entry and analysis
Data was entered and analysed using a trial version of IBM SPSS
23.0. Descriptive statistics was used to describe the variables.

There were 207 participants in this study: 101 from the National
Referral Hospital, 91 from the Central Regional Referral Hospital
and 15 from the Eastern Regional Referral Hospital. There were
128 (61.8%) males; 195 (94.2%) had Type 2 and 12 (5.8%) had
Type 1 diabetes. The mean age was 55 years (+13.8 years) and
the mean duration of diabetes was 10.6 years (+ 7.8 years).
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Patient-associated barriers

Self-injection of insulin was a difficult task to perform for 77
respondents (37.2%) and 37 respondents (17.8%) reported
that they would miss their insulin shots if their caregiver were
unavailable. When the supply of insulin syringes were out
of stock, the “1 mL syringe” was given as a substitute. This
syringe comes with a bigger needle and 127 participants (61.4%)
said that longer needles caused more pain at the injection site.
Respondents also found it difficult to adjust insulin dosing with
their daily activities (80; 38.6%) and meal timings (64; 30.9%).
The other barriers to self-injection are shown in Table 1.

Provider-associated barriers

Although the majority (179; 86.5%) knew why insulin was
indicated for them, 149 respondents (72.0%) found that the
healthcare personnel’s demonstration on the use of insulin was
inadequate and 50 respondents (24.2%) felt that they did not
receive enough information on how to inject insulin.

DISCUSSION

While many of the respondents interviewed had been using
insulin for a long time, the findings from this survey suggest that
barriers to insulin therapy are common and remain unaddressed.
Potential solutions for the management of domains such as fear
of pain and side effects, burdensome regimens, social barriers
to self-injection and poor communication have been studied for
insulin and other self-injectable drugs'®.

We found that injection dexterity was a major problem
so much so that one-fifth of the respondents reported that they
would miss their insulin doses if their caregivers were unavailable.
Injection dexterity is a key factor in improving the injection
technique'? and requires repeated assessment of their techniques,
reinforcement of correct steps and correction of mistakes in the
interactive communication loop®.

In our sample, the fear of injection was more common
when respondents were supplied with the “1 mL syringe” instead
of the insulin syringe. Patients also had fear of side effects such
as weight gain and hypoglycaemia. These factors act as an inertia
for both the initiation of therapy and titration of insulin doses'.
Patients also had difficulties in adjusting their daily activities
and meal timings with insulin dosing while some had negative
attitudes towards insulin. All these factors emphasize the crucial
roles of diabetes educator nurses'® and dieticians' in filling the
gap in patient education posed by the inadequate doctor-patient
contact time. The use of an insulin pen has better uptake compared
to conventional insulin syringes'>'® but in Bhutan, the essential
medicine list neither provides insulin pen nor its cartridge’.

Diabetes in its natural course has a progressive depletion
of insulin and requires it to be supplemented as the duration of
disease increases'’. However, in many doctor-patient encounters,
insulin is often used as a threat and is projected that patients
are given insulin because of their poor compliance with oral

drugs and lifestyle modifications'®!. This is coupled with, as
noted in our study, some respondents not being aware why they
were prescribed with insulin. “Psychological insulin resistance”
is observed to be a common phenomenon'®?. It refers to the
reluctance of physicians to prescribe or escalate the dose of
insulin based on the misplaced judgment on patients’ willingness
to accept and adhere to insulin regimen; and various factors
related to patients’ resistance to self-inject insulin®. Therefore,
whenever insulin is indicated, before starting insulin therapy the
healthcare provider and the patient need to discuss and plan the
therapy.

With a steady increase in the burden of diabetes and
other non-communicable diseases in Bhutan'?!, insulin may be
made available even to the primary level hospitals®>. Analogue
insulin contributes a significant share to the increasing cost of
diabetes treatment®** and more efforts are needed to address the
barriers to insulin therapy to bring about improved glycaemic
control in our patients.

LIMITATIONS

This study was conducted in the three referral hospitals where
there are dedicated physicians and nutritionists to provide care
for patients with diabetes. The situation might be different in
district hospitals where care is provided by general doctors.
The use of Likert scale using an interviewer-administered
questionnaire in the assessment of perception is prone to
central tendency, acquiescence and social desirability biases.
Therefore, a qualitative analyses of their views and perceptions
is recommended. Another limitation is the limited number of
participants from the Eastern Regional Referral Hospital due
poor availability of data.

CONCLUSIONS

In Bhutan, barriers to self-injection are common among the
diabetes patients on insulin. More efforts are needed to overcome
these barriers and achieve good glycaemic control.

ACKNOWLEDGEMENTS

The study team would like to thank the Bhutan Foundation for the
financial support and the staff of the Lifestyle-Related Disease
Clinics in the three referral hospitals for data collection. We also
thank the patients who consented to be interviewed.

REFERENCES

1. Dorji T, Yangchen P, Dorji C, Nidup T, Zam K. An
approach to diabetes prevention and management: the
Bhutan experience. WHO South-East Asia J Public Heal.
2016;5(1):44-7. [Full Text]

2018 November | Vol. 4 | Issue 2


https://www.ncbi.nlm.nih.gov/pubmed/28604397

Bhutan Health Journal

10.

11.

12.

International Diabetes Federation. IDF Diabetes Atlas 2017.
8™ ed. International Diabetes Federation; 2017. [Full Text]
Ministry of Health. National Essential Medicines List 2016.
Ministry of Health, Royal Government of Bhutan; 2016.
[Full Text]

Richardson SJ, Brooks HL, Bramley G, Coleman JJ.
Evaluating the effectiveness of Self-Administration of
Medication (SAM) schemes in the hospital setting: a
systematic review of the literature. Hernandez-Boussard T,
ed. PLoS One. 2014;9(12):¢113912. [Full Text | DOI]
Stratton IM, Adler Al, Neil HAW, Matthews DR, Manley
SE, Cull CA, et al. Association of glycaemia with
macrovascular and microvascular complications of type
2 diabetes (UKPDS 35): prospective observational study.
BMIJ. 2000;321(7258):405-412. [Full Text | DOI]

Holman RR, Paul SK, Bethel MA, Matthews DR, Neil
HAW. 10-years follow-up of intensive glucose control in
type 2 diabetes. N Engl J Med. 2008;359(15):1577-1589.
[Full Text | DOI]

Ray KK, Seshasai SRK, Wijesuriya S, Sivakumaran R,
Nethercott S, Preiss D, et al. Effect of intensive control of
glucose on cardiovascular outcomes and death in patients
with diabetes mellitus: a meta-analysis of randomised
controlled trials. Lancet. 2009;373(9677):1765-1772.
[PubMed | DOI]

Zam K, Kumar AM, Achanta S, Bhat P, Naik B, Zangpo
K, et al. A first country-wide review of Diabetes Mellitus
care in Bhutan: time to do better. BMC Health Serv Res.
2015;15(1):389. doi:10.1186/s12913-015-1026-6. [Full Text
| DOT]

Schillinger D, Piette J, Grumbach K, Wang F, Wilson C,
Daher C, et al. Closing the loop: physician communication
with diabetic patients who have low health literacy. Arch
Intern Med. 2003;163(1):83-90. [Full Text]

Russell-Jones D, Pouwer F, Khunti K. Identification of
barriers to insulin therapy and approaches to overcoming
them. Diabetes Obes Metab. 2018;20(3):488-496. [Full Text
| DOT]

Keininger D, Coteur G. Assessment of self-injection
experience in patients with rheumatoid arthritis: psychometric
validation of the Self-Injection Assessment Questionnaire
(STAQ). Health Qual Life Outcomes. 2011;9(1):2. [Full Text
| DOI]

Frid AH, Kreugel G, Grassi G, Halimi S, Hicks D, Hirsch
LJ, et al. New insulin delivery recommendations. Mayo Clin
Proc. 2016;91(9):1231-1255. [Full Text | DOI]

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Burke SD, Sherr D, Lipman RD. Partnering with diabetes
educators to improve patient outcomes. Diabetes, Metab
Syndr Obes Targets Ther. 2014;7:45-53. [Full Text | DOI]
Wylie-Rosett J, Delahanty L. An integral role of the dietitian:
implications of the diabetes prevention program. J Am Diet
Assoc. 2002;102(8):1065-8. [Full Text]

Spollett GR. Improved disposable insulin pen devices
provide an alternative to vials and syringes for insulin
administration. Diabetes Spectr. 2012;25(2):117-122. [Full
Text]

Asamoah E. Insulin Pen—The “iPod” for insulin delivery
(why pen wins over syringe). J Diabetes Sci Technol.
2008;2(2):292-6. [Full Text]

Turner RC, Cull CA, Frighi V, Holman RR. Glycemic control
with diet, sulfonylurea, metformin, or insulin in patients
with type 2 diabetes mellitus: progressive requirement for
multiple therapies (UKPDS 49). UK Prospective Diabetes
Study (UKPDS) Group. JAMA. 1999;281(21):2005-12.
[Full Text]

Funnell MM. Overcoming barriers to the initiation of insulin
therapy. Clin Diabetes. 2007;25(1):36-8. [Full Text]
Brunton SA, Davis SN, Renda SM. Overcoming
psychological barriers to insulin use in type 2 diabetes. Clin
Cornerstone. 2006;8:19-26. [DOI]

Krall J, Gabbay R, Zickmund S, Hamm ME, Williams KR,
Siminerio L. Current perspectives on psychological insulin
resistance: primary care provider and patient views. Diabetes
Technol Ther. 2015;17(4):268-274. [DOI]

Ministry of Health. Annual Health Bulletin, 2017. Thimphu:
Ministry of Health, Royal Government of Bhutan; 2017.
[Full Text]

Kalra S, Julka S, Joshi R, Shah A, Jindal S, Agrawal N, et al.
Strengthening diabetes management at primary health level.
Indian J Endocrinol Metab. 2015;19(4):443-7. [Full Text |
DOI]

World Health Organisation. Global Report on Diabetes.
Geneva: World Health Organisation; 2016 978. [Full Text]
Zhuo X, Zhang P, Kahn HS, Bardenheier BH, Li R,
Gregg EW. Change in medical spending attributable to
diabetes: national data from 1987 to 2011. Diabetes Care.
2015;38(4):581-7. [Full Text | DOI]

2018 November | Vol. 4 | Issue 2


https://reports.instantatlas.com/report/view/704ee0e6475b4af885051bcec15f0e2c/BTN
http://www.health.gov.bt/wp-content/uploads/moh-files/2016/08/National-Essential-Medicines-List-2016.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4252074/
doi:10.1371/journal.pone.0113912
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC27454/
doi:10.1136/bmj.321.7258.405
https://www.nejm.org/doi/full/10.1056/NEJMoa0806470
https://doi.org/10/1056/NEJMoa0806470
https://pubmed.ncbi.nlm.nih.gov/19465231/
https://doi.org/10.1016/S0140-6736%2809%2960697-8
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4573946/
https://doi.org/10.1186/s12913-015-1026-6
https://jamanetwork.com/journals/jamainternalmedicine/article-abstract/214905
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5836933/
https://doi.org/10.1111/dom.13132
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3027089/
https://doi.org/10.1186/1477-7525-9-2
https://www.mayoclinicproceedings.org/article/S0025-6196%2816%2930321-4/fulltext
doi:10.1016/j.mayocp.2016.06.010
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3926770/
https://doi.org/10.2147/DMSO.S40036
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2562572/
https://pdfs.semanticscholar.org/3e92/ee32b40c969e0deee4a06fc5ab8a054a7502.pdf
https://pdfs.semanticscholar.org/3e92/ee32b40c969e0deee4a06fc5ab8a054a7502.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2771499/
https://jamanetwork.com/journals/jama/fullarticle/190204
http://clinical.diabetesjournals.org/content/25/1/36
https://doi.org/10.1016/S1098-3597%2806%2980012-8
https://doi.org/10.1089/dia.2014.0268
http://www.health.gov.bt/wp-content/uploads/ftps/annual-health-bulletins/Annual%2520Health%2520Bulletin-2017.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4481648/
https://doi.org/10.4103/2230-8210.159016
http://apps.who.int/iris/bitstream/handle/10665/204871/9789241565257_eng.pdf%3Bjsessionid%3D7197D9D9D63FDD09C1E20745BED02D18%3Fsequence%3D1
http://care.diabetesjournals.org/content/38/4/581
https://doi.org/10.2337/dc14-1687

Bhutan Health Journal

AUTHORS CONTRIBUTION
Following authors have made substantial contributions to the manuscript as under:
TD: Concept, design, data collection and analysis, manuscript writing and review.
PL: Concept, design, data collection and analysis, manuscript review.
TT: Concept, design, data collection and analysis, manuscript review.
LZ: Concept, design, data collection and manuscript review.
KC: Concept, design, data collection and manuscript review.
DC: Concept, design, data collection and manuscript review.
KN: Concept, design and manuscript review.

Author agree to be accountable for all respects of the work in ensuring that questions related to the accuracy and integrity of any part of the work
are appropriately investigated and resolved.

CONFLICT OF INTEREST
None
GRANT SUPPORT AND FINANCIAL DISCLOSURE

Bhutan Foundation through the Medical Education Centre for Research, Innovation and Training, Khesar Gyalpo University of Medical
Sciences of Bhutan.

2018 November | Vol. 4 | Issue 2



