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ABSTRACT... Objective: To access non-adherence to self-monitoring blood glucose (SMBG) in poorly controlled type 1 and
type 2 diabetes mellitus. Study Design: Prospective Descriptive study. Setting: Department of Diabetes and Endocrinology,
Hayat Medical Complex Peshawar. Period: July 2023 to January 2024. Methods: The study comprised 296 patients, 50
patients had type 1 diabetes (T1DM) and 246 had type 2 diabetes (T2DM). Participants were selected based on defined
criteria of poor glycemic control characterized by persistent hyperglycemia and raised HbA1c. SMBG profile was assessed
and common factors recorded. Results: The patient mean age was 60 years with a standard deviation of 9.8. Non-adherence
to SMBG was observed in 45.94%. Non-adherence to SMBG was 40% in Type 1 DM whereas in Type 2 DM it was 47.15%.
Factors responsible for non-adherence were, not knowing about SMBG (60%), lack of glucometer (54%), the uselessness
of SMBG (36%), costly strips (80%), inability to check SMBG (50%), painful procedure (30%), and SMBG inconvenient
(40%). Short history of diabetes (55%) T2DM (47.15%), llliteracy (52.94%), negative family history of diabetes (51%), and
poor economic condition (73.52%) were common predictors. Conclusion: The research gives an important insight in to the
demography, treatment modalities, non-adherence and adherence to self-monitoring blood glucose testing, various factors
responsible and predicting non-adherence to SMBG.
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INTRODUCTION monitor their glucose level.>” SMBG is a process

Diabetes mellitus is a complex syndrome of
disordered glucose metabolism, manifesting
acutely with osmotic symptoms and chronically
by various complications like neuropathy,
nephropathy, retinopathy, and weight loss.
According to IDF 2019, diabetes is affecting 463
million people worldwide, and this figure will rise
to 700 million in 2045.2 Pakistan has 19.4 million
diabetic patients, and this figure is expected to
reach 371 million in 2045.34 There are different
types of diabetes, like type 1, type 2 diabetes,
MODY, GDM, and secondary DM.®

DM is treated by oral hypoglycemic drugs and
insulin. The purpose of treatment is to alleviate
the osmotic symptoms acutely and prevent long
complications. Diabetic patients using insulin
or oral hypoglycemic drugs should regularly

in which diabetic patients measure their blood
glucose themselves using glycemic readers
(glucometers). Based on their glucose reading,
these patients usually adjust and modify their
treatment by bringing changes in their diet,
exercise, drugs, and insulin. SMBG provides
real-time data on patient glycemic status
(hyperglycemia, hypoglycemia, or euglycemia).®

Using SMBG profiles, patients can bring about
positive changes in their day-to-day life, exercise,
diet, drugs, and insulin. Thus, SMBG monitoring is
anintegral part ofthe management of diabetes.*"
SMBG monitoring is associated with a 15% risk
reduction in microvascular complications.’ ADA
advises that TIDM using an intensive insulin
regimen should check their sugar 4 times a day
while T2DM patients using oral hypoglycemic
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medication and having poor control are required
to check fasting and postprandial blood glucose.'®
Type 2 diabetic patients on oral and basal insulin
are required to monitor SMBG 4 times per week;
2 FBS and 2 postprandial are appropriate.™

Despite SMBG being highly recommended in
diabetic patients using insulin, its utilization
remains low.”® A study conducted in Karachi
reveals that 26% of patients are practicing SMBG
on once daily fashion, and 13% of patients are
practicing it as a twice day basis.'®'” Similarly,
studies conducted in Australia, USA, and Malaysia
show that SMBG frequency is 88%, 32%, and
6.2%, respectively.'®

There is lack of evidence in this part of the world
about the subject and its effects in terms of acute
and chronic complications of diabetes mellitus.
This study was conducted to assess the SMBG
profile in both type 1 and type 2 diabetic patients,
its frequency, adherence and non-adherence to
SMBG. This study has also assessed various
factors responsible for nonadherence, and its
impact on acute and chronic microvascular and
macro vascular complications.

METHODS

This Prospective descriptive study design was
used to carry out this study at the department
of endocrinology Hayatabad medical complex
Peshawar during the period of 06 months from
July 2023 to January 2024. A total sample size of
296 was calculated via WHO formula. Data was
analyzed using SPSS version 25. Demographic
characteristics were summarized using descriptive
statistics. To compare categorical variables
between SMBG no adherent and adherent
groups, chi square tests were used. Continuous
data was compared using student t test. A two-
sided p value <0.05 was considered statistically
significant. Throughout the study procedures,
patients’ confidentialities were respected and all
data was anonymized for analysis. The research
followed ethical values and was approved by the
institutional review board (1401, 5, July 2023).

RESULTS
This study was carried out on 296 diabetic patients

of whom 50 patients had type 1 DM and 246
were suffering from Type 2 DM. Overall, patient
age varied from 5 to 80 years. In Type 1DM, the
age range was 5 to 40 years with a mean age
of 15 years. The largest group 26 (52%) had an
age range of 10 to 20 years. In the case of type
2DM the age range was 20 to 80 years with a
mean age of 49.35 having SD of 9.8. The largest
group was 65(26.42%) having an age range
of 51 to 60 years. The majority of patients were
male 171(57.77%) and the rest were female 125
(42.22%). Regarding treatment modalities, it is
observed that all patients with T1DM were using
insulin (100%). In the case of T2DM, there were
three groups, 48(19.5%) patients were using
insulin, 118 (48%) were using insulin and OAD,
and 80 (32.52%) OAD only.

Regarding SMBG practice, we have detected that
45.94% of diabetic patients were non-adherent
to SMBG whereas 54.15% of diabetic patients
were adherent to SMBG practice. It is observed
that 40% of T1IDM were non-adherent to SMBG
practice whereas 60% were adherent, whereas in
the case of T2DM, 47.15% were nonadherent and
52.85% were adherent to SMBG.

The result also showed that among the SMBG
nonadherent group 40% were having type1 DM,
and 47.15% had T2DM. Similarly, among the
SMBG adherent group 60% were T1DM where as
52.85% had T2DM. This is illustrated in Figure-2.
Amongst the nonadherent group various
reasons responsible for non-adherence were
lack of knowledge about SMBG (60%), Don'’t
have glucometer (54%), Cost of strips (80%),
Don’t know how to check sugar (50%), Painful
Procedure (80%), Uselessness of SMBG (36%),
inconvenience of SMBG (40%). (Table-I)
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Reason Type 2 (%) No
Don’t Know About SMBG 60% 82
Don’t have glucometer 54% 74
Uselessness of SMBG 36% 49
Strips are costly 80% 109
Don’t know how to check sugar 50% 68
It is painful procedure 30% 41
Inconvenience of SMBG 40% 55

Table-l. Common reason responsible for non-
adherence
944
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Apart from this we have also detected various
strong predictor of non-adherence to SMBG.
These are short history of diabetes (55.88%),
Type 2 DM (47.15%), llliteracy (52.94%), Negative
family history of diabetes (51.47%) and poor
Occupation (73.52%) (Table-ll). The study also
observed various complication among the
diabetic population. in this study we observed
DKA (76%) hypoglycemia (60%). Diabetic Foot
(40%), Peripheral neuropathy (32 %) diabetic
retinopathy (42%), diabetic nephropathy (36%),
IHD (42%) CVA (12%).

Predictors T.%ze; (‘;‘, ) No
Short history of diabetes mellitus 55.88% 76
Type 2 DM 47.15% 64
llliteracy 52.94% 72
Negative family history of diabetes 51.47% 70
Occupation (Poor People) 73.52% 100

Table-Il. Predictor of non-adherence to SMBG
practice

The study additionally compared various
complication in both SMBG nonadherent and
SMBG adherent group. The study observed that
in TIDM patients, DKA was present in 70% vs
10%. Similarly, hypoglycemia was 40% vs20%,
Diabetic Foot 30% vs 10 % in non-adherent group
and adherent group respectively. Similarly, more
microvascular and macro vascular complication
were noticed in SMBG no adherent group than
SMBG adherent group. Peripheral neuropathy
20% vs 12% diabetic retinopathy 30% vs 12%
diabetic nephropathy 24% vs 12% IHD 30 % vs
12% CVA 8% vs 4% respectively in SMBG non-
adherent group then SMBG adherent group
(Table-Il).

— SMBG-NA SMBG-A Total
Complication

(%) &No (%)&No (%)
DKA 70% (14) 16% (5) 86%
Hypoglycemia 40% (55) 20% (32) 60%
IHD 30% (41) 12% (19) 42%
CVA 8% (11) 4% (7) 12%
P Neuropathy 20% (27) 12% (19) 32%
D-Retinopathy 30% (41) 12% (19) 42%
D-Nephropathy 24% (33) 12% (19) 36%
Diabetic Foot 30% (41) 10% (16) 40%
Table-lll. Comparison of complication B/W SMBG-NA

& SMBG-A

DISCUSSION

In this study we found that overall nonadherence
to SMBG practice was low compared to SMBG
adherence.Weobservedtheoverallnonadherence
to SMBG practice 45.94% compared to 54.04%
of patients who were adherent to SMBG practice.
Nonadherence to SMBG practice amongst type
1 diabetic patients was 40% where as it 48% in
case of type 2 Diabetic patients.” This finding
correlates well with observation done k.Khowja at
all, Yagoob at™ all and Farhan at all.?** They Also
found that Nonadherence to SMBG practice was
low than SMBG adherence practice.?'

In term of demographic parameters, treatment
modalities for DM, duration of diabetes, it was
found that greater proportion of patients were
having T2DM than T1DM with a comparable
age and gender distribution. This observation
correlates well with observation done by kabir MA
at all’?, who also noticed that large no of people
was having type 2 diabetes Mellitus than type 1
diabetes.

Amongst the non-adherent group of patients,
we found various reasons responsible for
nonadherence to SMBG practice. Common
reason responsible for nonadherence were found
to be lack of glucometer, cost of strips, Lack of
knowledge about SMBG practice, inconvenience
of SMBG, and illiteracy. This result correlates with
the study conducted by Farhan et al, who also
noticed similar kind of factors responsible for
nonadherence to SMBG practice.

It was also noticed that high rate of illiteracy, poor
economic condition, lack of knowledge about
diabetes, short duration of diabetes, negative
family history of Diabetes are all strong predictors
of nonadherence to SMBG practice. These
observations correlates with study by j.naeem et
al who also observed similar factors as predictors
of nonadherence to SMBG practice.?® This
study also identified various acute and chronic
complications in the diabetic cohort. Acute
complications DKA and hypoglycemia occurred
in 76% and 60% patients respectively. Similarly,
chronic complications occurred in the form of P
Neuropath in 32%, diabetic nephropathy in 36%
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and diabetic retinopathy in 42%. Similarly, IHD
and CVA occurred in 42% and 12% respectively.
These findings correlate with finding of shear as
et al who also observed similar microvascular and
macro vascular complication with comparable
frequency.?*

We noticed that DKA occurred in 70% vs 16%
and hypoglycemia occurred in 40% vs 20% in
non SMBG group than SMBG adherent group
respectively. Similarly, chronic microvascular
complications like neuropathy occurred in 20% vs
12%, diabetic retinopathy 20% v 12% and diabetic
nephropathy in 24% vs 12% occurred more in
non SMBG group than SMBG group. Similarly,
macro vascular complication was more common
amongst SMBG non adherent group than SMBG
adherent group, IHD 30% Vs 12% and CVA 8%
Vs 4%. The observation is similar to those by a
Thomas at all who also found that complication
was prevalent among SMBG nonadherent group
than SMBG adherent group and support the fact
that nonadherence to SMBG practice can lead
to poor glycemic control in short term and lot of
complications in long term.%

CONCLUSION

This research gives an important insight into the
demographic characteristic of DM, treatment
regimen, Adherence and Nonadherence to
SAMBG practice. The research discloses most
common modifiable factors responsible for
Nonadherence to SMBG and give us opportunity
to take necessary action and intervention to
reduce the non-adherence to SMBG practice.
The results of the research demand the need for
improvementin patient education, and knowledge
about disease, complications of disease SMBG
and its importance. The research also highlights
the need for Supporting the patients to comply
with SMBG practice through various governmental
and nongovernmental means. The research also
through light on different complications of DM in
non-adherent group and demands for compliance
with SMBG practices.
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