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Article Info: Abstract
E_EI:I.;?: E Article History: The number of people affected by diabetes is projected to rise significantly by 2030. As of 2021, 537
—_—r E‘H} Received 19 March 2024 million people were living with diabetes with the numbers projected to rise to 643 million by 2030.
I..E;E:I Tai®  Reviewed 21 April 2024 The growing number of patients living with diabetes means that the demand for care will likely go up.
L FE:E Accepted 04 May 2024 Healthcare providers provide diabetes care more so the regular follow-up required by patients living
E : Published 15 May 2024 with the disease. They also work together with the patients in facilitating self-care. Diabetes self-care
is instrumental for patients living with diabetes. It ensures patients achieve glycemic control and have
Cite this article as: a lower risk of having complications. However, for most patients, practicing self-care can be a

challenge. Most lack the knowledge and skills that are required to practice self-care confidently.
Involving healthcare providers in diabetes self-care can lead to better disease outcomes. Pharmacists
can provide the regular follow-ups and other services that lead to effective self-care such as health
literacy. Pharmacists-led diabetes management interventions have been shown to lead to good
DOI: http://dx.doi.org/10.22270/jddt.v14i5.6582  outcomes including better glycemic control and reduced likelihood of having high blood pressure.
Therefore, the aim of this review is to explore the role of pharmacists in diabetes self-care.
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Introduction Diabetes self-care refers to a set of activities and behaviors that

patients living with diabetes practice to manage the disease and
The number of people affected by type 2 diabetes has increased ensure positive outcomes. The activities and behaviors include
significantly over the last two decades. Estimates from the self-monitoring of blood sugar, having a healthy diet plan,
International Diabetes Federation (IDF) show that about 537 adhering to a diet that has low-saturated fat, adhering to
million people had diabetes in 2021.! These numbers are medications, foot care, engaging in physical activities,
projected to increase up to 643 million by the year 2030.! practicing healthy coping skills, and reducing risky behaviors
Different factors account for the rise in the number of diabetes that increase the likelihood of diabetes complications.5 101112
cases. They are lifestyle changes characterized by eating Engaging in these behaviors and activities leads to good
unhealthy diets and leading a sedentary lifestyle.2 Obesity and glycemic control. Research shows that self-monitoring of
the improving life expectancy can also account for the high glycemic control is vital in diabetes care because it ensures the
cases of diabetes being reported.3# The increasing number of patients achieve the optimum control.5 Attaining good glycemic
people affected by diabetes means there is more demand for control is vital for diabetes patients because it lowers the risk
diabetes self-care. of complications.13.14 Hyperglycemia has been shown to lead to

damage of different body organs leading to life-threatening
consequences. Some of the complications associated with
hyperglycemia are neuropathy, cardiovascular disease,
retinopathy and nephropathy. Although self-care is important
in reducing the likelihood of complications associated with
diabetes, adherence to these activities remains significantly
low. Different factors contribute to low adherence to self-care.
One of these factors is the lack of enough healthcare providers
to help patients in self-care. Considering the role healthcare
providers play in providing care to diabetic patients, they can
help patients increase adherence to self-care. Diabetes care is
mainly provided by a multidisciplinary team. The team is made
up of a primary care provider, an endocrinologist, a dietitian, an
ophthalmologist, and a podiatrist, among others. The
pharmacist’s role in diabetes care is mainly medication
dispensing. However, pharmacists can do more than dispensing
medications. They can help patients with self-care. The aim of
this review is to explore the pharmacist’s role in diabetes self-
care. The review seeks to find how pharmacists can facilitate

Research has shown that self-care is vital in reducing the
occurrence of diabetes comorbidities which contribute
significantly to the morbidity and mortality associated with
diabetes.5¢ Being a chronic disease, diabetes has a lot of
complications that significantly affect patient outcomes. Some
of these complications are diabetic retinopathy, diabetic
neuropathy, foot ulcers, stroke, heart attack, and kidney
problems. These complications significantly affect the patient’s
quality of life and lead to poor outcomes.”89 In addition to the
complications, patients living with diabetes have continuous
needs and demands that require to be addressed to improve
health outcomes. For instance, regular follow-up with
healthcare providers is instrumental in reducing the likelihood
of complications. Strict metabolic control is also important for
patients living with the disease. Diabetes self-care is promising
when it comes to addressing patients’ needs and reducing the
likelihood of diabetes complications. Because the patient is
responsible for addressing the day-to-day care, ensuring they
are knowledgeable on what self-care entails is vital.
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self-care and improve adherence to self-care behaviors to
minimize the likelihood of complications and improve patient
outcomes in patients.

Diabetes Self-care and Related Barriers

The importance of self-care in patients living with diabetes
cannot be underestimated. Research shows that self-care is an
important strategy when it comes to the effective management
of diabetes and minimizing the likelihood of long-term
complications.!516  Self-care minimizes the likelihood of
developing long-term diabetes complications because patients
take proactive roles in managing their health conditions.517
Because of being proactive in managing their health, patients
are likely to achieve positive outcomes. Some of the common
self-care habits and behaviors that are recommended for
patients who are living with diabetes are regular physical
exercise, complying with a healthy diet, foot care, testing of
blood sugar, adhering to prescribed medications, health
literacy, and reducing risky behaviors.51819 All these behaviors
are recognized as instrumental in enabling patients to achieve
optimal glycemic control. Regular physical exercise is regarded
as important in diabetes self-management. Exercise is regarded
as instrumental in diabetes prevention.?? The American
Diabetes Association (ADA) recommends that patients who are
living with diabetes have at least 150 minutes per week of
moderate to vigorous exercise.2l Exercise helps patients to
maximize insulin action. It also helps patients to improve blood
glucose control and prevent patients from getting
complications.?2 Exercise is also recommended for type 2
diabetes patients as a way of managing their weight. Weight loss
is regarded as vital in preventing diabetes because it helps
patients to attain a negative energy balance.23

Complying with a healthy diet is also an important self-care
behavior that can improve patient outcomes. Nutrition is
regarded as vital in the management of diabetes because it has
an impact on weight loss and metabolic control.2425 ADA
advises patients with diabetes to have healthy eating patterns
comprising nutrient-dense foods in the right portion sizes to
attain and maintain body weight goals. Healthy eating habits
are also important because they allow patients to attain
glycemic control, lipids control, and delay complications.
Having a diet plan can enable patients to comply with a healthy
diet. A diet plan ensures that the patient knows what to eat and
in what quantity. As a result, they are able to get the nutrition
they need to ensure their blood sugars are within the required
target range.

Another important component of self-care is health literacy.
Webber and Guo define health literacy as the ability of an
individual to acquire and understand information that is key to
their healthcare and the ability to make informed decisions.2é
Health literacy makes an individual aware of their health and
how to care for themselves. They are more informed on what to
do and what not to do relating to their care. Health literacy in
diabetes is regarded as vital in leading to positive outcomes
including the ability to reach the desired glycemic control
targets.2? Patients who have poor literacy have difficulties in
managing the disease appropriately because of difficulty in
interpreting blood sugar values, understanding symptoms of
hypoglycemia, administering medication, and reading labels on
pills.2829 They also have difficulty understanding appointment
slips, nutrition information, or even education brochures on
how to care for themselves. In addition to the limitations in
reading and understanding key information that is vital for
their care, patients who have poor health literacy have
difficulties communicating with their healthcare providers. As
such, they may have difficulty expressing themselves or even
their concerns to healthcare providers which may impede their
ability to meet their self-care targets or goals.
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Other important self-care behaviors are foot care, regularly
monitoring blood sugar by testing, adhering to medications and
reducing engaging in risky behavior. Foot care is important in
diabetes. Poor foot care increases the risk of getting diabetic
foot ulcers and foot amputation.3031 Regular monitoring of
blood sugar levels is also an important component of self-care.
It helps diabetes patients identify when blood sugar levels are
fluctuating to ensure it is within the target range levels to avoid
life-threatening complications.3233 Adhering to medications
also enables patients to achieve the required glycemic control.
Failing to take medications can increase the risk of diabetes
complications.34 Reducing risky behaviors is also important.
Some of the risky behaviors that can lead to negative outcomes
for diabetes patients are smoking, excessive alcohol
consumption, and poor diet. Avoiding such behaviors can lead
to positive outcomes.

Diabetes self-care is vital for patients living with diabetes. As
evident from the reviewed studies, self-care behaviors
contribute to positive outcomes, including achieving targeted
glycemic control and reducing or delaying complications. Self-
care makes the patient more aware of their health status. As
such, they are likely to engage in positive health behaviors that
can lead to overall positive outcomes. Although self-care
behaviors play an instrumental role in enabling patients to
achieve optimal glycemic control, adherence to these behaviors
is complex and challenging. For many patients living with
diabetes, a number of constraints make it difficult to adhere to
self-care behaviors. Financial constraints make it difficult for
patients to afford self-care supplies such as testing strips, drugs,
and a good diet5 In addition to financial barriers,
sociodemographic and cultural barriers can also make it
difficult for patients to practice self-care behaviors. Some of the
socio-demographic factors that can affect diabetes self-care are
age, sex, a patient’s living status, a patient’s education level, and
occupation.3536 Cultural barriers can also affect the ability of
patients to adhere to self-care. Cultural barriers influence
patients’ attitudes towards self-care, beliefs, and health literacy
which can lead to poor self-care.37 Other barriers that can affect
self-care are poor patient-provider relationships, inadequate
healthcare providers, poor adherence to medication, beliefs,
health literacy, clinician barriers, and inadequate support.3”
Poor compliance with self-care management has been reported
globally.38 Because self-care requires patients to make lifestyle
modifications, patients who have financial constraints can find
it difficult. Addressing these barriers is vital to achieve optimal
outcomes for diabetes patients. Healthcare providers can help
when it comes to ensuring patients adhere to self-care
behaviors. For self-care to be effective, patients need to
collaborate with their healthcare providers.

The Role of Pharmacists in Diabetes Self-Care

One of the factors that make it difficult to adhere to self-care
behaviors is the lack of adequate healthcare providers to help
patients to practice self-care. They play different roles in the
self-care journey including providing the education and
support that patients require when practicing self-care.
According to Powers et al. self-management education and
support is vital for diabetes patients because it provides them
with the necessary knowledge, skills, and confidence to manage
the disease themselves.3® To be able to provide diabetes
education and support, healthcare providers need to work
together with healthcare providers to address any problems
that emerge during the course of self-care, create personal
goals, develop action plans, and make informed decisions.
Involving more healthcare providers in addition to primary care
providers can improve care outcomes. According to a study
done by Sorensen et al.,, general practitioners reported that
working together with other care professionals made diabetes
care more structured and continuous.#? Primary care providers
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mainly provide routine care. Other healthcare providers can
play other key roles such as listening to patient stories,
acknowledging their diabetes education needs, and providing
emotional support.40 Pharmacists are one group of healthcare
providers that can play an instrumental role in helping patients
in self-care. Pharmacists can play a role in diabetes self-care
because they are accessible and near the patient. Because of
their accessibility, they have the ability to address the ever-
evolving patient needs more so for patients living with diabetes.

One of the vital roles of pharmacists in diabetes care is
dispensing medications as required and ensuring that patients
adhere to their medication. One of the self-care behaviors for
patients with diabetes is taking medication as prescribed.
Pharmacists can do more than just dispense medication. They
can educate patients about medication regimens and correct
any false beliefs that patients may have about their safety.!8
Because self-medication is an important aspect of self-care for
diabetes patients, providing information can ensure patients
take medication as required to attain glycemic control. Such
information equips patients with the knowledge they need to
ensure they take medications as needed and know when to take
medication.

Pharmacists are also well-equipped to provide diabetes
education and support. Research has shown that pharmacists-
led education interventions lead to positive outcomes for
diabetes patients including a reduction in HbAlc levels.4!
Pharmacists can provide education on different aspects of
diabetes management including disease medication adherence
and lifestyle modifications.*2 Providing diabetes education is
essential in diabetes self-care. Education p-equips patients with
the knowledge, skills, and confidence they require to effectively
practice self-care. Diabetes education can also entail how to
effectively monitor blood sugar. Because of their knowledge,
pharmacists are better positioned to educate patients on how
to monitor their blood sugar and interpret their blood sugar
values.*3 Effective monitoring and interpretation of blood sugar
values is vital in diabetes because it enables patients to achieve
their blood sugar target levels. Achieving blood sugar target
levels is associated with lower risks of diabetes complications.
Pharmacists can also educate patients on the importance of
going to have regular screening to assess for eye and kidney
complications.

Pharmacists can play a crucial role as part of collaborative care
teams that is involved in providing diabetes care for patients.
For instance, they can dispense medication, provide education
and support to patients on diabetes self-care, educate patients
on diabetes complications, and work with patients to improve
diabetes outcomes.#3 This is particularly instrumental in
resource-strained settings where patients do not get the much-
needed support from healthcare providers. Pharmacists can fill
this gap and provide the needed support that patients require
to improve self-care. For instance, when it comes to adhering to
a healthy diet, pharmacists can provide patients with
individualized education on what comprises a healthy diet and
in what quantities. With regard to physical exercise,
pharmacists can ensure patients are knowledgeable about the
resources available within the community that can ensure they
get the needed amount of physical activity. Different studies
have shown that pharmacists are an invaluable resource when
it comes to diabetes care with pharmacist-led interventions
proving to be promising when it comes to achieving the desired
outcomes.*2444546  According to Wubben and Vivian,
pharmacists’ involvement in diabetes care in primary care
settings led to improvement in glycemic control with a
significant decrease in A1C levels being noted.** In addition to
improvement in A1C levels, significant improvements were also
noted in other pharmacists-led diabetes management
interventions. Great improvement was reported in systolic
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blood pressure, diastolic blood pressure, and total cholesterol
levels.#2  Pharmacist-led interventions also improved
medication adherence, lipid profile, reduction in cardiovascular
risk, and improvement in overall quality of life.47.48

From an economic perspective, pharmacists’ involvement in
self-care also leads to lower costs of providing care. Involving
pharmacists in diabetes care is a cost-effective strategy that can
help patients control and manage the disease well hence
lowering the risk of complications and subsequent treatment
costs for these complications.4® The cost of treating diabetes
and diabetes-related complications is significantly high with
approximately $237 billion being used annually to treat the
disease.50 On average, each person uses an average of $5,876
each year to treat diabetes complications.5? Ensuring patients
adhere to self-care behaviors can reduce the costs associated
with treating diabetes complications.

Different reasons explain why pharmacist-led interventions
lead to improvement in diabetes outcomes. When it comes to
diabetes self-care, most patients lack the knowledge and skills
that are needed to take care of themselves. Lack of knowledge
and skills are limiting factors that make it difficult for patients
to care for themselves even when they are willing to do so. This
is the reason why healthcare providers are an invaluable
resource in diabetes self-care. Besides, regular follow-up with
healthcare providers is also recognized as instrumental for
diabetic patients.5 Through regular follow-ups, healthcare
providers get to recognize any complications and address them
before they worsen. However, because of the shortage of
healthcare providers, most patients end up without any support
and regular follow-up which leads to poor outcomes. Therefore,
involving pharmacists leads to better outcomes because
patients have the needed support in their self-care journey.

Based on the reviewed studies, self-care plays an instrumental
role in diabetes care. Different studies have shown that self-care
leads to improved outcomes including better glycemic control
and reduced risk of complications.5 Self-care leads to better
outcomes because it entails the development of knowledge and
awareness about the disease. With this knowledge and
awareness, patients are able to perform day-to-day self-care
activities with more confidence. Therefore, self-care does not
only benefit the patient. It also benefits healthcare systems
because it reduces the burden of dealing with the disease and
the resulting complications. It also reduces the burden on
healthcare systems in terms of the cost of managing the disease
and treating complications. However, adhering to self-care is
challenging for most patients. Some patients lack the
knowledge and skills that are required to perform self-care.
Others lack the needed finances to buy medications and other
necessities needed to provide care. The lack of adequate
healthcare providers is also a barrier to diabetes self-care.
Because healthcare providers work in partnership with the
client when it comes to diabetes self-care, it is vital to ensure
there are enough healthcare providers to facilitate care.
Pharmacists can fill this gap by working together with patients
in diabetes self-care. They can play different roles including
medication dispensing, providing education and support,
educating patients on diabetes complications, and working
with patients to design diet and exercise plans. Different studies
have documented that pharmacist-led diabetes management
interventions lead to successful outcomes including lowering
HbA1lc levels.#24445 Pharmacists can also serve as a point of
access for diabetes medication and treatment that does not
need a referral to physicians. Pharmacists provide convenience
and ease of access. Unlike physician visits which are associated
with long wait times, pharmacists’ visits are not likely to have
wait times which means patients can access services faster and
easily. Therefore, involving pharmacists in self-care provides an
opportunity to relieve the already overburdened healthcare
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system by ensuring diabetes patients get the needed care and
support that can lead to positive disease outcomes. Patients
who practice self-care effectively have the likelihood of having
a better quality of life. It ensures patients achieve glycemic
control, which has been linked to a lower risk of diabetes
complications.

Conclusion

With the number of people affected by type 2 diabetes expected
to rise in the coming years, the importance of self-care in
managing the disease and preventing diabetes complications
cannot be underestimated. Diabetes self-care lowers the risk of
diabetes complications which is associated with high morbidity
and mortality rates of the disease. Self-care are a set of habits
and behaviors that patients with diabetes engage in to manage
their disease. These habits include self-monitoring of blood
sugar, having a healthy diet plan, adhering to a diet that has low-
saturated fat, adhering to medications, foot care, engaging in
physical activities, practicing healthy coping skills, and reducing
risky behaviors that increase the likelihood of diabetes
complications. Without proper care, diabetes patients are at a
high risk of developing complications. Some of the
complications that are associated with diabetes are neuropathy,
retinopathy, foot ulcers, stroke, cardiovascular disease, and
kidney problems. Diabetes complications make patients worse
disease outcomes including morbidity and mortality. It also
affects the quality of life. Self-care enables diabetes patients to
meet their daily needs. Walking through the journey of self-care
with healthcare providers ensures patients have good
outcomes. However, because of shortage most patients practice
self-care alone which is why adherence is still a challenge.
Pharmacists can fill this gap by ensuring patients access the
needed medication, adhere to medication regimens, adhere to a
healthy diet plan, engage in physical activities, and have the
needed knowledge to practice self-care. Research has shown
that pharmacist-led diabetes management leads to positive
outcomes including better glycemic control. Implementing such
interventions can lead to better diabetes outcomes and reduce
the risk of complications. It can also ensure that patients
manage their conditions better and have a better quality of life.

References

1. International Diabetes Federation. Facts & figures. 2024. Accessed
May 16 2024. https://idf.org/about-diabetes/diabetes-facts-
figures/

2. Cho NH, Shaw JE, Karuranga S, et al. IDF Diabetes Atlas: Global
estimates of diabetes prevalence for 2017 and projections for 2045.
Diabetes Research and Clinical Practice. 2018;138:271-81.
https://doi.org/10.1016/j.diabres.2018.02.023 PMid:29496507

3. Saeedi P, Petersohn |, Salpea P, et al. Global and regional diabetes
prevalence estimates for 2019 and projections for 2030 and 2045:
Results from the International Diabetes Federation Diabetes Atlas.
Diabetes Research and Clinical Practice. 2019;157:107843.
https://doi.org/10.1016/j.diabres.2019.107843 PMid:31518657

4. Shaw JE, Sicree RA, Zimmet PZ. Global estimates of the prevalence of
diabetes for 2010 and 2030. Diabetes Research and Clinical Practice.
2010;87(1):4-14. https://doi.org/10.1016/j.diabres.2009.10.007
PMid:19896746

5. Shrivastava SR, Shrivastava PS, Ramasamy J. Role of self-care in
management of diabetes mellitus. Journal of diabetes & Metabolic
disorders. 2013;12(1):1-5. https://doi.org/10.1186/2251-6581-12-
14 PMid:23497559 PMCid:PMC3599009

6. Kent D, D'Eramo Melkus G, Stuart PM, et al. Reducing the risks of
diabetes complications through diabetes self-management
education and support. Population Health Management.
2013;16(2):74-81. https://doi.org/10.1089 /pop.2012.0020
PMid:23405872

7. Alva M, Gray A, Mihaylova B, Clarke P. The effect of diabetes
complications on health-related quality of life: the importance of

ISSN: 2250-1177 [237]

Journal of Drug Delivery & Therapeutics. 2024; 14(5):234-238

longitudinal data to address patient heterogeneity. Health
Economics. 2014;23(4):487-500. https://doi.org/10.1002/hec.2930
PMid:23847044

8. Dave P., The Role of Pharmacists in Opioid Addiction Management.
Asian Journal of Dental and Health Sciences, 2024;4(1):51-56.
https://doi.org/10.22270/ajdhs.v4i1.71

9. Venkataraman K, Wee HL, Leow MK, et al. Associations between
complications and health-related quality of life in individuals with
diabetes. Clinical Endocrinology. 2013;78(6):865-73.
https://doi.org/10.1111/j.1365-2265.2012.04480.x
PMid:22775311

10. American Association of Diabetes Educators: AADE7 Self-Care
Behaviors. Diabetes Education. 2008; 34: 445-449.
https://doi.org/10.1177/0145721708316625 PMid:18535317

11. American Association of Diabetes Educators. An effective model of
diabetes care and education: revising the AADE7 Self-Care
Behaviors®. The Diabetes Educator. 2020;46(2):139-60.
https://doi.org/10.1177/0145721719894903 PMid:31928334

12. Ahmad F, Joshi SH. Self-Care Practices and Their Role in the Control
of Diabetes: A Narrative Review. Cureus. 2023;15(7).
https://doi.org/10.7759/cureus.41409

13. Stettler C, Allemann S, Jiini P, Cull CA, Holman RR, Egger M,
Krahenbiihl S, Diem P. Glycemic control and macrovascular disease
in types 1 and 2 diabetes mellitus: meta-analysis of randomized
trials. American Heart Journal. 2006;152(1):27-38.
https://doi.org/10.1016/j.ahj.2005.09.015 PMid:16824829

14. Afroz A, Ali L, Karim MN, Alramadan M]J, Alam K, Magliano D], Billah
B. Glycaemic control for people with type 2 diabetes mellitus in
Bangladesh-an urgent need for optimization of management plan.
Scientific Reports. 2019;9(1):10248. PMCid:PMC6629620
https://doi.org/10.1038/s41598-019-46766-9 PMid:31308457

15. Fisher EB, Brownson CA, O'Toole ML, Shetty G, Anwuri VV, Glasgow
RE. Ecological approaches to self-management: the case of diabetes.
American Journal of Public Health. 2005;95(9):1523-35.
https://doi.org/10.2105/AJPH.2005.066084 PMid:16051929
PMCid:PMC1449392

16. Coyle ME, Francis K, Chapman Y. Self-management activities in
diabetes care: a systematic review. Australian Health Review.
2013;37(4):513-22. https://doi.org/10.1071/AH13060
PMid:24018058

17. Norris SL, Lau J, Smith S], Schmid CH, Engelgau MM. Self-
management education for adults with type 2 diabetes: a meta-
analysis of the effect on glycemic control. Diabetes Care.
2002;25(7):1159-71. https://doi.org/10.2337 /diacare.25.7.1159
PMid:12087014

18. Bell ], Dziekan G, Pollack C, Mahachai V. Self-care in the twenty-first
century: a vital role for the pharmacist. Advances in Therapy.
2016;33:1691-703. https://doi.org/10.1007 /s12325-016-0395-5
PMid:27535290 PMCid:PMC5055554

19. Ishak NH, Yusoff SS, Rahman RA, Kadir AA. Diabetes self-care and its
associated factors among elderly diabetes in primary care. Journal of
Taibah University Medical Sciences. 2017;12(6):504-11.
https://doi.org/10.1016/j.jtumed.2017.03.008 PMid:31435286
PMCid:PMC6694907

20. Kirwan JP, Sacks ], Nieuwoudt S. The essential role of exercise in the
management of type 2 diabetes. Cleveland Clinic Journal of
Medicine. 2017;84(7 Suppl 1):S15. PMCid:PMC5846677
https://doi.org/10.3949/ccjm.84.s1.03 PMid:28708479

21. American Diabetes Association Professional Practice Committee,

American Diabetes Association Professional Practice Committee: 5.
Facilitating behavior change and well-being to improve health
outcomes: Standards of Medical Care in Diabetes-2022. Diabetes
Care. 2022;45(Supplement_1):S60-82.
https://doi.org/10.2337/dc22-S005 PMid:34964866

22. Zahalka SJ, Abushamat LA, Scalzo RL, et al. The Role of Exercise in
Diabetes. [Updated 2023 Jan 6]. In: Feingold KR, Anawalt B,
Blackman MR, et al,, editors. Endotext [Internet]. South Dartmouth
(MA): MDText.com, Inc.;
https://www.ncbi.nlm.nih.gov/sites/books/NBK549946/

CODEN (USA): JDDTAO


https://doi.org/10.1016/j.diabres.2018.02.023
https://doi.org/10.1016/j.diabres.2019.107843
https://doi.org/10.1016/j.diabres.2009.10.007
https://doi.org/10.1186/2251-6581-12-14
https://doi.org/10.1186/2251-6581-12-14
https://doi.org/10.1089/pop.2012.0020
https://doi.org/10.1002/hec.2930
https://doi.org/10.22270/ajdhs.v4i1.71
https://doi.org/10.1111/j.1365-2265.2012.04480.x
https://doi.org/10.1177/0145721708316625
https://doi.org/10.1177/0145721719894903
https://doi.org/10.7759/cureus.41409
https://doi.org/10.1016/j.ahj.2005.09.015
https://doi.org/10.1038/s41598-019-46766-9
https://doi.org/10.2105/AJPH.2005.066084
https://doi.org/10.1071/AH13060
https://doi.org/10.2337/diacare.25.7.1159
https://doi.org/10.1007/s12325-016-0395-5
https://doi.org/10.1016/j.jtumed.2017.03.008
https://doi.org/10.3949/ccjm.84.s1.03
https://doi.org/10.2337/dc22-S005
https://www.ncbi.nlm.nih.gov/sites/books/NBK549946/

Pallav Dave

23. Hamman RF, Wing RR, Edelstein SL, et al. Effect of weight loss with
lifestyle intervention on risk of diabetes. Diabetes Care. 2006
Sep;29(9):2102-7. https://doi.org/10.2337/dc06-0560
PMid:16936160 PMCid:PMC1762038

24. Reynolds A, Mitri . Dietary Advice For Individuals with Diabetes.
[Updated 2024 Apr 28]. In: Feingold KR, Anawalt B, Blackman MR, et
al,, editors. Endotext [Internet]. South Dartmouth (MA):
MDText.com, Inc.; 2000.
https://www.ncbi.nlm.nih.gov/books/NBK279012/

25. Forouhi NG, Misra A, Mohan V, Taylor R, Yancy W. Dietary and
nutritional approaches for prevention and management of type 2
diabetes. BMJ. 2018;361. https://doi.org/10.1136/bmj.k2234
PMid:29898883 PMCid:PMC5998736

26. Webber D, Guo Z, MAnn S. Self-care in health: we can define it, but

should we also measure it?-Selfcare Journal. 2015.

27. Tefera YG, Gebresillassie BM, Emiru YK, et al. Diabetic health literacy
and its association with glycemic control among adult patients with
type 2 diabetes mellitus attending the outpatient clinic of a
university hospital in Ethiopia. PLoS One. 2020;15(4):e0231291.
https://doi.org/10.1371 /journal.pone.0231291 PMid:32267893
PMCid:PMC7141656

28. Dave P, Recommendations for Pain Management in Cancer Patients
Asian Journal of Pharmaceutical Research and Development. 2024;
12(2):7-12. DOLI: https://doi.org/10.22270/ajprd.v12i2.1339

29. Schillinger D, Grumbach K, Piette ], et al. Association of health
literacy with diabetes outcomes. JAMA. 2002;288(4):475-82.
https://doi.org/10.1001/jama.288.4.475 PMid:12132978

30. Sari Y, Upoyo AS, Isworo A, et al. Foot self-care behavior and its
predictors in diabetic patients in Indonesia. BMC Research Notes.
2020;13:1-6. https://doi.org/10.1186/s13104-020-4903-y
PMid:32005281 PMCid:PMC6995081

31. Canavan R], Unwin NC, Kelly WF, Connolly VM. Diabetes-and
nondiabetes-related lower extremity amputation incidence before
and after the introduction of better organized diabetes foot care:
continuous longitudinal monitoring using a standard method.
Diabetes Care. 2008;31(3):459-63. https://doi.org/10.2337/dc07-
1159 PMid:18071005

32. Mathew TK, Zubair M, Tadi P. Blood Glucose Monitoring. [Updated
2023 Apr 23]. In: StatPearls [Internet]. Treasure Island (FL):
StatPearls Publishing; 2024. Accessed May 16 2024.
https://www.ncbi.nlm.nih.gov/books/NBK555976/

33. Weinstock RS, Aleppo G, Bailey TS, et al. The role of blood glucose
monitoring in diabetes management. ADA Clinical Compendia
2020;2020(3). https://doi.org/10.2337/db2020-31
PMid:33411424

34. Kao CC, Hsieh HM, Lee DY, Hsieh KP, Sheu S]. Importance of
medication adherence in treatment needed diabetic retinopathy.
Scientific Reports. 2021;11(1):19100. PMCid:PMC8476599
https://doi.org/10.1038/s41598-021-98488-6 PMid:34580364
35.Xie Z, Liu K, Or C, Chen ], Yan M, Wang H. An examination of the
socio-demographic correlates of patient adherence to self-
management behaviors and the mediating roles of health attitudes
and self-efficacy among patients with coexisting type 2 diabetes and
hypertension. BMC Public Health. 2020;20:1-3. PMCid:PM(C7424981
https://doi.org/10.1186/s12889-020-09274-4 PMid:32787809
36. Dasappa H, Prasad S, Sirisha M, Prasanna SR, Naik S. Prevalence of
self-care practices and assessment of their sociodemographic risk
factors among diabetes in the urban slums of Bengaluru. Journal of
Family Medicine and Primary Care. 2017;6(2):218-21.
https://doi.org/10.4103/2249-4863.220037 PMid:29302521
PMCid:PMC5749060

37.Nam S, Chesla C, Stotts NA, Kroon L, Janson SL. Barriers to diabetes
management: patient and provider factors. Diabetes Research and
Clinical Practice. 2011;93(1):1-9.
https://doi.org/10.1016/j.diabres.2011.02.002 PMid: 21382643
38. Chin MH, Cook S, Jin L, et al. Barriers to providing diabetes care in
community health centers. Diabetes Care. 2001;24(2):268-74.
https://doi.org/10.2337 /diacare.24.2.268 PMid: 11213877

ISSN: 2250-1177 [238]

Journal of Drug Delivery & Therapeutics. 2024; 14(5):234-238

39. Powers MA, Bardsley JK, Cypress M, et al. Diabetes self-management
education and support in adults with type 2 diabetes: a consensus
report of the American Diabetes Association, the Association of
Diabetes Care & Education Specialists, the Academy of Nutrition and
Dietetics, the American Academy of Family Physicians, the American
Academy of PAs, the American Association of Nurse Practitioners,
and the American Pharmacists Association. Journal of the American
Pharmacists Association. 2020;60(6):e1-8.
https://doi.org/10.1016/j.japh.2020.04.018 PMid:32527704

40. Sgrensen M, Groven KS, Gjelsvik B, Almendingen K, Garnweidner-
Holme L. The roles of healthcare professionals in diabetes care: a
qualitative study in Norwegian general practice. Scandinavian
Journal of Primary Health Care. 2020;38(1):12-23.
https://doi.org/10.1080/02813432.2020.1714145 PMid:31960746
PMCid:PMC7054922

41. Bukhsh A, Tan XY, Chan KG, Lee LH, Goh BH, Khan TM. Effectiveness
of pharmacist-led educational interventions on self-care activities
and glycemic control of type 2 diabetes patients: a systematic
review and meta-analysis. Patient Preference and Adherence.
2018:2457-74. PMCid:PMC6254657
https://doi.org/10.2147/PPA.S180256 PMid:30538430

42. Pousinho S, Morgado M, Falcdo A, Alves G. Pharmacist interventions
in the management of type 2 diabetes mellitus: a systematic review
of randomized controlled trials. Journal of Managed Care & Specialty
Pharmacy. 2016;22(5):493-515.
PMCid:PMC10397609https://doi.org/10.18553 /jmcp.2016.22.5.49
3 PMid:27123912

43. Elnaem MH, Nuffer W. Diabetes care and prevention services
provided by pharmacists: Progress made during the COVID-19
pandemic and the need for additional efforts in the post-pandemic
era. Exploratory Research in Clinical and Social Pharmacy. 2022
;6:100137. https://doi.org/10.1016/j.rcsop.2022.100137
PMid:35469121 PMCid:PMC9020490

44. Wubben DP, Vivian EM. Effects of pharmacist outpatient
interventions on adults with diabetes mellitus: a systematic review.
Pharmacotherapy: The Journal of Human Pharmacology and Drug
Therapy. 2008;28(4):421-36.
https://doi.org/10.1592/phco.28.4.421 PMid:18363526

45. Dave P. Hepatitis Screening in Community Pharmacies as a Measure
of Reducing the Rate of Infections. Journal of Drug Delivery and
Therapeutics, 2024;14(3):234-39.
https://doi.org/10.22270/jddt.v14i3.6478

46. Yaghoubi M, Mansell K, Vatanparastc H, Steeves M, Zeng W, Farag M.
Effects of pharmacy-based interventions on the control and
management of diabetes in adults: a systematic review and meta-
analysis. Canadian Journal of Diabetes. 2017;41(6):628-41.
https://doi.org/10.1016/j.jcjd.2017.09.014 PMid:29224636

47.1gbal MZ, Khan AH, Igbal MS, Sulaiman SA. A review of pharmacist-
led interventions on diabetes outcomes: an observational analysis to
explore diabetes care opportunities for pharmacists. Journal of
Pharmacy and Bioallied Sciences. 2019;11(4):299-309.
https://doi.org/10.4103/jpbs.]PBS_138_19 PMid:31619911
PMCid:PMC6791080

48. Presley B, Groot W, Pavlova M. Pharmacy-led interventions to
improve medication adherence among adults with diabetes: a
systematic review and meta-analysis. Research in Social and
Administrative Pharmacy. 2019;15(9):1057-67.
https://doi.org/10.1016/j.sapharm.2018.09.021 PMid:30685443

49. Jamshed SQ, Siddiqui MJ, Rana B, Bhagavathula AS. Evaluation of the
involvement of pharmacists in diabetes self-care: a review from the
economic perspective. Frontiers in Public Health. 2018;6:354013.
https://doi.org/10.3389/fpubh.2018.00244 PMid:30234088
PMCid:PM(C6129588

50. Centers for Disease Control and Prevention. Health and economic
benefits of diabetes interventions. 2022. Accessed May 16 2024.
https://www.cdc.gov/chronicdisease/programs-

impact/pop/diabetes.html

CODEN (USA): JDDTAO


https://doi.org/10.2337/dc06-0560
https://www.ncbi.nlm.nih.gov/books/NBK279012/
https://doi.org/10.1136/bmj.k2234
https://doi.org/10.1371/journal.pone.0231291
https://doi.org/10.22270/ajprd.v12i2.1339
https://doi.org/10.1001/jama.288.4.475
https://doi.org/10.1186/s13104-020-4903-y
https://doi.org/10.2337/dc07-1159
https://doi.org/10.2337/dc07-1159
https://www.ncbi.nlm.nih.gov/books/NBK555976/
https://doi.org/10.2337/db2020-31
https://doi.org/10.1038/s41598-021-98488-6
https://doi.org/10.1186/s12889-020-09274-4
https://doi.org/10.4103/2249-4863.220037
https://doi.org/10.1016/j.diabres.2011.02.002
https://doi.org/10.2337/diacare.24.2.268
https://doi.org/10.1016/j.japh.2020.04.018
https://doi.org/10.1080/02813432.2020.1714145
https://doi.org/10.2147/PPA.S180256
https://doi.org/10.18553/jmcp.2016.22.5.493
https://doi.org/10.18553/jmcp.2016.22.5.493
https://doi.org/10.1016/j.rcsop.2022.100137
https://doi.org/10.1592/phco.28.4.421
https://doi.org/10.22270/jddt.v14i3.6478
https://doi.org/10.1016/j.jcjd.2017.09.014
https://doi.org/10.4103/jpbs.JPBS_138_19
https://doi.org/10.1016/j.sapharm.2018.09.021
https://doi.org/10.3389/fpubh.2018.00244
https://www.cdc.gov/chronicdisease/programs-impact/pop/diabetes.html
https://www.cdc.gov/chronicdisease/programs-impact/pop/diabetes.html

