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Abstract:

Introduction: Self-monitoring of blood glucose (SMBG) is a pivotal self-care measure in diabetes management,
enabling better glycemic control and complication prevention. In India, however, the practice and awareness of
SMBG remains limited, and factors influencing its use are insufficiently explored. Objectives: To assess the
awareness, knowledge, attitude, and practices of self-monitoring of blood glucose and the factors associated with its
awareness among type 2 diabetic patients. Material Methods: This study included 180 type 2 diabetic patients (>18
years) attending the NCD clinic of a tertiary care hospital in Chennai using consecutive sampling. Socio-
demographic and diabetic profile alongside awareness, knowledge, attitude and practices of SMBG were assessed
using a pretested semi-structured questionnaire. Data were analyzed in SPSS v21.0, using frequencies/ proportions
for categorical variables and exact tests for socio-demographic associations. Results: Only 48.9% of participants
were aware of SMBG. Among those patients with awareness (n=88), healthcare professionals were the main source
of information (52.6%), yet 35.9% of aware patients lacked practical knowledge on using a glucometer and 30.8% of
them were unaware of the benefits. Also 88.5% (n=88) expressed willingness to use glucometers if subsidized. Only
57.9% of aware patients ever used a glucometer. Awareness of SMBG showed significant association with age
(p<0.001) and education (p<0.001). Conclusion: The study highlights substantial gaps in knowledge and practice of
SMBG among type 2 diabetics, significantly influenced by socio-demographic factors like age and education.
Strengthening patient education, clearing misconceptions, and improving access to affordable resources are crucial

to enhance diabetes management.
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Introduction:

Diabetes is a chronic metabolic disease
characterized by elevated blood glucose levels when the
body produces little or no insulin or becomes resistant to
insulin.' Long-term diabetes can cause damage to the
body’s tissues and organs, mainly blood vessels and
nerves. Globally, around 830 million individuals suffer
from diabetes with increasing prevalence in low- and
middle-income countries.' Effective management of
diabetes, especially Type 2 Diabetes, involves many
strategies like lifestyle modification, pharmacotherapy
and regular monitoring of blood glucose.”

One of the most important components of diabetes
self-care and treatment is self-monitoring of blood
glucose (SMBG).’ By aiding in the modification of
treatment doses, changes in lifestyle, and nutrition,
SMBG provides optimal glycemic control and helps
prevent hypoglycemia. The goal of SMBG is to measure
blood sugar levels over a number of time points so that
treatment can be adjusted to provide stable glucose
levels.*” Despite its numerous advantages, adherence to
SMBG is very low.” Numerous studies have identified
gaps in diabetic patients’ knowledge, attitudes, and
practices (KAP) about SMBG.” Socio-demographic
variables like age, gender, education, occupation and
income, play a significant role in the awareness and use
of SMBG among diabetic patients."”"" The role of
healthcare professional is also pivotal in improving the
knowledge, attitude and practice of SMBG in diabetic
patients by health education and counselling.

Understanding the awareness of SMBG and factors
influencing its use is critical in creating effective
education and intervention programs.’ This study was
done to assess the awareness, knowledge, attitude, and
practices of self-monitoring of blood glucose and to
assess the socio-demographic factors associated with the
awareness of SMBG among type 2 diabetic patients. The
results will provide a basis for identifying enablers and
barriers to SMBG use and for planning of interventions
to enhance self-management of diabetes in the

community.
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Material and Methods:

This hospital-based cross-sectional study was
conducted among Type Il Diabetes patients visiting the
Non-Communicable Disease (NCD) Clinic of a tertiary
care center in Chennai. The sample size was calculated
based on the primary outcome variable-awareness
regarding self-monitoring of blood glucose (SMBGQG).
Based on the findings from a previous study by V.
Krishnan et al', which reported that 29.4% of
individuals were aware of SMBG, and considering 7%
margin of error, 10% non-response rate, the sample size
calculated was 180 using the formula n = Z*p(1-p)/d?,
adjusted for non-response. The study population
includes patients aged 18 years or above who are
diagnosed with Type 2 Diabetes Mellitus, are on
treatment and follow up in the NCD clinic for a
minimum duration of six months, are willing and able to
understand and respond to the questionnaire in local
language. Patients with Type 1 diabetes or gestational
diabetes, critically ill, or with severe visual or motor
disability, severe cognitive impairment or psychiatric
illness which prevents self-monitoring of blood glucose
were excluded. Ethical approval was obtained from the
Institutional Ethics Committee (02/IEC/GOMC/2022)
prior to data collection. The study participants were
clearly explained about the study objectives, and written
informed consent was obtained from all the participants.

After an extensive literature review and
consultation with subject experts, a semi-structured
questionnaire was developed in alignment with the study
objectives. The questionnaire was pre-tested and refined
based on expert feedback. It has two main sections: (i)
Socio-Demographic profile, which includes variables
such as age, gender, education and total family income.
(i1) Assessment of Knowledge, Attitude, and Practice
(KAP) of SMBG covering aspects related to self-
monitoring of blood glucose, including frequency of
testing, awareness of normal blood glucose levels, and
reasons for not engaging in self-monitoring.

The participants were recruited from the NCD clinic
using consecutive sampling until the target sample size
was reached. Data collection was done through face-to-
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face interviews using the semi-structured questionnaire.
Responses were collected electronically via Google
forms. Data analysis was performed using SPSS
software version 21.0. Categorical variables were
summarized as frequencies and proportions. Fisher’s
exact test was used to assess association between socio-
demographic factors and awareness of self-monitoring
ofblood glucose.

Results:

Table 1 shows, among the 180 study subjects
interviewed, majority of them (48.9%) were in the age
group of 50-70 years. Almost 42.8% had education up to
higher secondary or diploma. Nearly half of them
(50.6%) had monthly income in the range of Rs.10,000
to Rs.30,000 with a mean income of Rs. 25,556
(+14,364).

The mean duration of diabetes among study
participants is 2.52 years (+1.16years). Majority of them
(n=131, 72.8%) were treated with oral anti diabetic drugs
and most patients (n=61, 33.9%) preferred monitoring
their blood glucose every third month (Table 2).

Figure 1 shows, only 48.9% of'the study participants
(n=88) were aware of self-monitoring of blood glucose,
while 51.1% (n=92) were unaware.

Among 88 diabetic patients with awareness about
SMBG, almost half the participants (52.6%) reported
that they acquired knowledge about it through health
care professionals. Of these, 56 patients (64.1%) knew
how to use a blood glucose meter, while 32 patients
(35.9%) did not. Additionally, 61 patients (69.2%) were
aware of the benefits of SMBG, while 27 patients
(30.8%) were not (Table 3).

Table 1: Socio-demographic profile of the study participants (N =180)

Socio-demographic profile Frequency (n) Percentage (%)
Age Group(in years) <30 17 9.5
30-50 62 34.4
50-70 88 48.9
>70 13 7.2
Gender Male 92 51.1
Female 88 48.9
Education Illiterate 12 6.7
Up to high school 36 20
Higher secondary/ Diploma 77 42.8
Graduate 55 30.5
Monthly income (in Rupees) <10,000 28 15.6
10,000 - 30,000 91 50.6
30,000-50,000 51 28.3
>50,000 10 5.5

Table 2: Distribution based on Diabetic profile of study participants (N=180)

Diabetic Profile Frequency(n) Percentage (%)
Duration of Diabetes(in years) 6 months to <lyear 34 18.8
1 to <3 Years 93 51.9
3 to <5 Years 34 18.8
>5 Years 19 10.5
Treatment OHA 131 72.8
Insulin 14 7.8
Both (OHA & Insulin) 35 19.4
Frequency of monitoring blood glucose Monthly Once 23 12.8
3 Months Once 61 339
6 Months Once 43 239
Yearly Once 27 15
Not monitoring until symptomatic 26 14.4
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Fig 1: Awareness about self -monitoring of blood glucose in study participants (N=180)

Self-monitoring of blood glucose

n=92 =88 Aware of SMBG
51.1% 48.9%, Not Aware of SMBG

Table 3: Distribution of study participants based on Knowledge about SMBG (n = 88)

Knowledge related to SMBG Frequency(n) Percentage (%)
Source of information about SMBG Healthcare professional 46 52.6
Family/ Friends 17 19.2
Media 17 19.2
Pharmacist 8 9
Knowledge about how to use a glucometer for SMBG Present 56 64.1
Absent 32 359
Knowledge about benefits of SMBG Present 61 69.2
Absent 27 30.8

Table 4: Attitude of study participants towards SMBG (n = 88)

Attitude towards self-monitoring of blood glucose Frequency (n) Percentage (%)
Fear of self-pricking Present 53 60.3
Absent 35 39.7
Self -monitoring is only for patients on insulin Yes 39 44.9
No 49 55.1
Willingness to use a glucometer for SMBG if Yes 78 88.5
available at a subsidized cost No 10 11.5

Fig 2: Practice of self-monitoring of blood glucose among study participants (n=88)

Use of Glucometer for SMBG

42% 58% El" er used 1
_ _ glucometer atleast
=) Gl once for SMBG
Never used
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Table 5: Practice of self-monitoring of blood glucose among study participants (n=51)

Practice of self-monitoring of blood glucose

Frequency (n) Percentage (%)

Reasons for SMBG

As per doctors’ advice
During illness

During hypoglycemic symptoms
Consult a doctor
Modify the diet

Response to an abnormal blood glucose
value in SMBG

Self -adjust medication

No action

Randomly every 3 months to monitor 12 23.5
15 29.4
15 29.4
9 17.7
21 41.2
20 39.2
6 11.8
4 7.8

Table 6: Association between socio-demographic characteristics and awareness of SMBG among the study

participants
Socio-Demographic variables Awareness of SMBG P value
Present(n=88) Absent(n=92)

Age (in years) <30 16 (18.2%) 1 (1.1%) <0.001*
30-50 38 (43.2%) 24 (26.1%)
50-70 30 (34.1%) 58 (63%)
>70 4 (4.5%) 9 (9.8%)

Gender Male 46 (52.3%) 46 (50%) 0.768
Female 42 (47.7%) 46 (50%)

Education Illiterate 6 (6.8%) 6 (6.6%) <0.001*
Up to primary 9 (10.2%) 27 (29.3%)
Up to middle school 25 (28.4%) 52 (56.5%)
Graduate 48 (54.6%) 7 (7.6%)

Monthly income(in Rupees)  <10,000 16 (18.1%) 12 (13%) 0.09

10,000- 30,000
30,000- 50,000
>50,000

38 (43.3%)
26 (29.5%)
8(9.1%)

53 (57.6%)
25 (27.2%)
2 (2.2%)

Note: Fisher's exact test (*P value < 0.05 is statistically significant)

On questioning about their attitude towards not
considering using glucometer on a regular basis for self-
monitoring, we found that 53 participants (60.3%) were
afraid of self-pricking and 39 participants (44.9%)
thought that self -monitoring using glucometer is only
for patients on insulin therapy. Majority patients (n=78,
88.5%) expressed a positive attitude on using a blood
glucose meter if it’s available at subsidized cost (Table
4).

Among the 88 diabetic patients with awareness
about SMBG, only 51 (57.9%) patients reported using
glucometer at least once in their lifetime (Fig 2).

The common reasons for checking blood glucose
were during illness (29.4%), as per doctors’ advice when
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required (29.4%). Majority patients (41.2%) consult a
doctor or modify their diet (39.2%) when abnormal
values were reported in the glucometer (Table 5).

Table 6 shows the association between awareness of
SMBG with the socio-demographic variables of the
study participants. Participants’ awareness of SMBG
was significantly associated with age (X* 24.64, df=3,
p<0.001) and also with their level of education (X’ 45.35,
df=3,p<0.001).

Discussion:

The current study assessed the socio-demographic

variables, diabetic profile, awareness, knowledge,

attitude and practices of Self-Monitoring of Blood
Glucose among 180 type 2 diabetic patients. Majority
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participants (48.9%) were in the age group between 50-
70 years, reflecting a higher prevalence of Type 2
diabetes in that age group. The mean diabetes duration of
2.52 years is notably short and may not represent longer-
term patient behaviour and practices. Participants had
varied education levels. In almost half of them, the
monthly income ranged between Rs.10000-30000
which may influence their access to SMBG devices.

In developed nations with robust healthcare
systems, SMBG is widely practiced whereas in India it’s
limited”. In this study, only 48.9% of the study
participants (n=88) were aware of self-monitoring of
blood glucose, while 51.1% (n=92) were unaware of
SMBG. Among those aware (n=88), 52.6% participants
reported that their primary source of information on
SMBG were healthcare professionals. Despite the
awareness, 35.9% lacked practical knowledge as they
did not know how to use a glucometer and 30.8% were
unaware of the benefits of SMBG. These findings are
comparable with results of a community based cross-
sectional study by Krishnan. V. et al in Tamil Nadu',
where only 24.1% had adequate knowledge on SMBG
and 47.5% learnt about it from physician. These results
highlight the significant gap in diabetes self-care

education.

On further analysis, we also found that there is
significant association between age (X° 24.64, df=3,
p<0.001) and level of education (X’ 45.35, df=3,
p<0.001) with the awareness of self- monitoring of blood
glucose. Similar results have been observed in Indian
studies by Krishnan. V. et al'' and Mathur et al”* where
young individuals and people with high education level
had a positive attitude towards self-care behaviour and
diabetes awareness. The study carried out by Gupta et al”
in rural areas of Punjab indicated the same effect on the
diabetes self-management behaviour in Indians. A study
done in urban Bengaluru by Dasappa et al* also reported
that younger age and formal education significantly
influenced adherence to diabetes self-care practices

among diabetic patients.
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In this study, we also found that 60.3% individuals
reported fear of self-pricking which could deter the use
of SMBG. Many studies have comparable findings
suggesting anxiety associated with finger pricking
impact glycemic control and hampers overall self-
management'™'*"". In this study, 44.9% patients believed
that self-monitoring using glucometer is only for patients
on insulin therapy, reflecting misconceptions regarding
the use of SMBG in those with oral drugs. But majority
patients (88.5%) expressed willingness to use blood
glucose meter if it’s available at a subsidized rate. These
findings are similar to a study done by Basu et al®,
majority patients (82.4%) lacked access to glucometer
and nearly half (48.3%) mentioned that cost of glucose
strips as a barrier to glucose self-monitoring.

Among those with awareness, only 57.9% had ever
used a glucometer which was often irregular. Many
checked blood glucose levels only during illness
(29.4%) or as per doctors’ advice when required
(29.4%). These findings suggest use of SMBG is
symptom driven rather than proactive or preventive use".
When there are abnormal readings, most patients had
either consulted a doctor (41.2%) or modified their diet
(39.2%).

These findings suggest the need for targeted
educational programs regarding self-monitoring of
blood glucose use and benefits, especially to older and

less educated diabetics”.
Limitations:

Since this was a hospital-based cross-sectional
study conducted at a single tertiary care centre, the
findings may not be fully representative of the general
population. Consecutive non-random sampling may
have introduced selection bias. As the sample size was
calculated primarily based on SMBG awareness, the
study may have had limited statistical power for
secondary outcomes such as knowledge, attitude,
practices, and subgroup associations. Although the
questionnaire was pretested, formal reliability and
validity assessments were not performed. SMBG

practices were self-reported without objective
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verification, which may have introduced recall and
social desirability bias. In addition, multivariate analysis

was not performed.
Conclusions:

This study reveals significant gap in awareness, and
practice of self-monitoring of blood glucose among type
2 diabetic patients. The socio-demographic factors,
especially age and education level affects the awareness
on SMBG. Healthcare providers should integrate
structured, culturally tailored SMBG education into
routine NCD clinic visits, with particular attention to
older and less-educated patients who showed
significantly lower awareness. Education should
specifically address the correct use of glucometers and
the relevance of SMBG for patients on oral anti-diabetic
drugs, as nearly 45% held misconceptions that SMBG is
only for insulin users”. Addressing misconceptions
about SMBG through counselling should be an integral
part of each clinical consultation. Given that 88.5% of
aware patients expressed willingness to use glucometers
if subsidized, policy efforts to reduce the cost of glucose
test strips and devices may improve uptake; however,
this must be coupled with training, follow-up support,
and logistical access to ensure willingness translates into

actual practice”
Recommendations:

To address these challenges effectively, it is
necessary to strengthen patient education tailored to
diverse populations and policy initiatives to increase the
affordability and accessibility of SMBG devices.

Acknowledgement:

We would like to express our sincere appreciation to
CRMIs Mathangi R S, Deepalakhmi, Minnu siby,
Aiswarya A C, Priyanka Raj S G for their commitment in
data collection and diligence throughout this study

Declaration:
Conflict of interest: Nil
Sources of funding: None

Use of AI: Nil

References:
1.  Roglic G. WHO Global report on diabetes: A summary.

International Journal of Noncommunicable Diseases. 2016
Jun;1(1):3.doi:10.4103/2468-8827.184853

2. Patel R, Sina RE, Keyes D. Lifestyle Modification for Diabetes and
Heart Disease Prevention(Archived). In: StatPearls [Internet].
Treasure Island (FL): StatPearls Publishing; 2026 [cited 2026 May
10]. Available from: http://www.ncbi.nlm.nih.gov/books/
NBK585052/ PubMed PMID: 36251831

3. Benjamin EM. Self-Monitoring of Blood Glucose: The Basics. Clin
Diabetes. 2002 Jan 1;20(1):45-7. doi:10.2337/diaclin.20.1.45

4. Pleus S, Freckmann G, Schauer S, Heinemann L, Ziegler R, Ji L, et
al. Self-Monitoring of Blood Glucose as an Integral Part in the
Management of People with Type 2 Diabetes Mellitus. Diabetes
Ther. 2022 May;13(5):829-46. doi:10.1007/s13300-022-01254-8
PubMed PMID: 35416589; PubMed Central PMCID:
PMC9076772.

5. Ghadge SC, Gholap MC, Mohite DVR, Choudhari SK. A Study to
Assess the Knowledge, Attitude and Practice Regarding Blood
Glucose Monitoring among Diabetic Patients Attending at Tertiary
Care Hospital, Karad. 2019;(3).

6.  AlRasheed AY, Hashim H, Alrofaie H. Adherence to Self-
Monitoring of Blood Glucose and Its Related Factors Among Type
2 Diabetic Patients Attending Al-Ahsa Primary Health Care
Centers in Saudi Arabia. Cureus. 2024 Jul;16(7):e65545.
doi:10.7759/cureus.65545 PubMed PMID: 39188431; PubMed
Central PMCID: PMC11346824.

7. Anene-Okeke CG, Mosanya AU, Osakwe O. Knowledge, practice,
and barriers regarding self-monitoring of blood glucose among
patients with type 2 diabetes mellitus in Enugu State, Nigeria.
Journal of Diabetology. 2021 Jan 1;12(3):310-8. doi:10.4103/
jod.jod_99 20

8. Bhatti Z, Manzoor N, Korai N, Hameed Khaliq I. Impact of
Sociodemographic Factors on Self-care Practices Among Patients
with Type 2 Diabetes in Lahore, Pakistan: An Exploratory Study.
Vol. 12.2018 Dec 31;12:166-71.

9. Dey S, Mukherjee A, Pati MK, Kar A, Ramanaik S, Pujar A, et al.
Socio-demographic, behavioural and clinical factors influencing
control of diabetes and hypertension in urban Mysore, South India:
a mixed-method study conducted in 2018. Arch Public Health.
2022 Nov 15;80:234. doi:10.1186/s13690-022-00996-y PubMed
PMID: 36380335; PubMed Central PMCID: PMC9667658.

10. Gupta SK, Lakshmi PVM, Chakrapani V, Rastogi A, Kaur M.
Understanding the diabetes self-care behaviour in rural areas:
Perspective of patients with type 2 diabetes mellitus and healthcare
professionals. PLoS One. 2024;19(2):¢0297132. doi:10.1371/
journal.pone.0297132 PubMed PMID: 38330094; PubMed Central
PMCID: PMC10852243.

11.  Krishnan V, Thirunavukkarasu J. Assessment of Knowledge of Self
Blood Glucose Monitoring and Extent of Self Titration of Anti-
Diabetic Drugs among Diabetes Mellitus Patients - A Cross
Sectional, Community Based Study. J Clin Diagn Res. 2016




Geethanjali S et al.

KAP of Self-Monitoring of Blood Glucose

13.

14.

15.

17.

Mar;10(3):FC09-11. doi:10.7860/JCDR/2016/18387.7396
PubMed PMID: 27134888; PubMed Central PMCID:
PMC4843274.

Mathur P, Leburu S, Kulothungan V. Prevalence, Awareness,
Treatment and Control of Diabetes in India From the Countrywide
National NCD Monitoring Survey. Front Public Health.
2022;10:748157. doi:10.3389/fpubh.2022.748157 PubMed
PMID: 35359772; PubMed Central PMCID: PMC8964146.

Gupta SK, Lakshmi PVM, Chakrapani V, Rastogi A, Kaur M.
Understanding the diabetes self-care behaviour in rural areas:
Perspective of patients with type 2 diabetes mellitus and healthcare
professionals. PLOS ONE. 2024 Feb 8;19(2):¢0297132.
doi:10.1371/journal.pone.0297132

Dasappa H, Prasad S, Sirisha M, Ratna Prasanna SVN, Naik S.
Prevalence of self-care practices and assessment of their
sociodemographic risk factors among diabetes in the urban slums
of Bengaluru. J Family Med Prim Care. 2017;6(2):218-21.
doi:10.4103/2249-4863.220037 PubMed PMID: 29302521;
PubMed Central PMCID: PMC5749060.

Shlomowitz A, Feher MD. Anxiety associated with self monitoring
of capillary blood glucose. British Journal of Diabetes. 2014 Jun
9;14(2):60-3.doi:10.15277/bjdvd.2014.018

Al Hayek AA, Robert AA, Babli S, Almonea K, Al Dawish MA.
Fear of Self-Injecting and Self-Testing and the Related Risk Factors
in Adolescents with Type 1 Diabetes: A Cross-Sectional Study.
Diabetes Ther. 2017 Feb;8(1):75-83. doi:10.1007/s13300-016-
0221-8 PubMed PMID: 27995595; PubMed Central PMCID:
PMC5306120.

Ong WM, Chua SS, Ng CJ. Barriers and facilitators to self-
monitoring of blood glucose in people with type 2 diabetes using

19.

20.

21.

22.

10156 ::

insulin: a qualitative study. Patient Prefer Adherence.
2014;8:237-46. doi:10.2147/PPA.S57567 PubMed PMID:
24627628; PubMed Central PMCID: PMC3931581.

Basu S, Garg S, Sharma N, Singh MM, Garg S, Asaria M. The
determinants of out-of-pocket health-care expenses for diabetes
mellitus patients in India: An examination of a tertiary care
government hospital in Delhi. Perspect Clin Res.
2020;11(2):86-91. doi:10.4103/picr.PICR 169 18 PubMed
PMID: 32670834; PubMed Central PMCID: PMC7342337

Ernawati U, Wihastuti TA, Utami YW. Effectiveness of diabetes
self-management education (DSME) in type 2 diabetes mellitus
(T2DM) patients: Systematic literature review. J Public Health Res.
2021 Apr 14;10(2):2240. doi:10.4081/jphr.2021.2240 PubMed
PMID: 33855427; PubMed Central PMCID: PMC8129774.

Basu S, Sharma N. Diabetes self-care in primary health facilities in
India - challenges and the way forward. World J Diabetes. 2019 Jun
15;10(6):341-9. doi:10.4239/wjd.v10.i6.341 PubMed PMID:
31231457; PubMed Central PMCID: PMC6571487.

Klatman EL, Jenkins AJ, Ahmedani MY, Ogle GD. Blood glucose
meters and test strips: global market and challenges to access in
low-resource settings. Lancet Diabetes Endocrinol. 2019
Feb;7(2):150-60. doi:10.1016/S2213-8587(18)30074-3 PubMed
PMID: 30072234.

Maheshwari A, Viswanathan V, Agarwal S, Gupta A, Verma N,
Tewari A, Patni B, Singla S, Patil S, Naik B, Kesavadev J. Diabetes
care in rural India—review. JDMDC. 2025 Jun 18;12(1):42-7.




	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66

