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Abstract:   Objective: This review is aimed at explaining the psychological problems related to capillary blood glucose (CBG) testing and insulin 
injection, as well as recommending essential strategies to solve the fear thereof.
Methods: Databases, including PubMed, Cumulative Index of Nursing and Allied Health Literature (CINAHL), Scopus, and Google 
Scholar, were searched to extract the relevant articles. Initially, the terms used to retrieve related studies were “fear of blood glucose 
monitoring”, “anxiety capillary blood glucose testing and insulin injection”, “psychological problems on blood glucose monitoring and 
insulin injection”, “diabetes management”, and “diabetes mellitus”.
Results: Results showed that the psychological problems related to CBG testing and insulin injection were associated with the stress 
and depression experienced during diabetes self-monitoring of blood glucose. This psychological issue has its impacts such as 
nonadherence to medication as well as a lack of self-discipline in terms of CBG testing and insulin injection. Inadequate information, 
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testing and self-injection of insulin.
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testing and insulin injection among type 2 diabetes mellitus (T2DM) patients. This review article also provides the recommendations 
on providing counseling and empowering the patients on CBG monitoring and insulin injection. Moreover, family members should 
provide psychological support to reduce fear, anxiety, and distress arising from CBG testing and insulin injection.
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1. Introduction
Capillary blood glucose (CBG) testing and insulin 
injection are essential strategies to monitor the blood 
glucose level and to support a successful diabetes self-
management behavior among patients with diabetes 
mellitus (DM). Globally, the percentage of blood glucose 
tests undertaken for controlling and managing blood 

glucose concentration is lower among DM patients. 
A recent study conducted in Nigeria showed that only 
47.8% of patients conducted CBG testing.1 The study 
also found that in Spain, only 52% patients conducted 
CBG testing for managing blood glucose levels.2

CBG testing and insulin injection have been widely 
recommended for patients and health-care providers 
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capillary blood glucose testing and insulin injection”, 
“psychological problems on blood glucose monitoring 
and insulin injection”, “diabetes management”, and “dia-
betes mellitus”. The keywords of “psychological prob-
lems on blood glucose testing and insulin injection” were 
the primary search terms and entered as the medical 
�������	
�����	������	�	�
�	��������	���	����	������	
The details are summarized in Table 1.

3.2. Eligibility criteria of the study

The articles were selected based on the inclusion cri-
teria, which included English language articles pub-
lished between 2005 and 2017. The researchers also 
included several types of study designs, including a 
survey, a descriptive study, a qualitative study, a quasi-
experimental study, a randomized controlled trial, and a 
mixed-method design, in the screening process.

3.3. Exclusion criteria of the study

Lack of description of appropriate outcome measures 
(e.g., studies in which psychological aspects were not 
included as the primary outcomes) were excluded from 
this review. Unpublished articles and articles reporting 
on inappropriate populations, such as people with ges-
tational diabetes or other metabolic diseases, also were 
excluded.

4. Theoretical framework
The conceptual framework of this study was based on 
a stress-adaptation model that explained the process 
��	 ���������	 ������	 ��	 ������	 ��
	 ����!	 ��������	
by Pollock.12 The manner in which patients adapt to 
the stress of diabetes is affected, or mediated, by how 

as an integrated part of DM self-management (DMSM) 
practice.3 The frequency of self-testing among type 1 
DM (T1DM) patients is approximately three times a day, 
while type 2 DM (T2DM) patients are required to perform 
CBG testing and insulin injection two times daily.4 This 
has been recommended for both patients and their family 
members because it is easy, very cheap, and less inva-
sive to perform at home so as to maintain a constant level 
of blood glucose by applying precise regimens.5 CBG 
testing and insulin injection can also improve the practice 
of self-monitoring of blood glucose (SMBG) and medi-
cation-taking among DM patients,6 as well as helping to 
detect hypoglycemia and to adjust their insulin dosage 
appropriately during DMSM practice in T2DM patients.6,7

The CBG testing and insulin injection processes 
tend to have positive effects on management of the 
blood glucose level; however, their impact as a psycho-
logical effect on the patient’s uptake and adherence to 
"#$	������!	��	����	��	�����	�������!	��&���	����-
cant and essential for DM patients to cope with.8

Intense fear of self-injection is the most plausible  
reason for the precipitation of psychological distress.9 
�����'��!	 "#$	 &�������	 ��	 ���*��	 �
�	 �����	 &�+	
trigger distress and severely hamper self-management.10 
This fear of CBG testing and insulin injection is often 
associated with nonadherence in DM patients, which 
leads to inadequate glycemic control8 and may increase 
the risk of severe diabetes complications.11

Recently, it has been recognized that there is still a 
gap in the analysis of psychological problems related to 
CBG testing and insulin injection. There have been only 
a few literature reviews concerning the psychological 
issues of CBG testing and insulin injection. This pres-
ent review focuses on exploring the current information 
on fear and other psychological aspects of CBG testing 
and insulin injection to obtain valuable information for 
developing strategies to solve the problem of fear and to 
improve the quality of life among T2DM patients.

2. Objectives
This study is aimed at exploring and narratively describing 
studies related to the psychological problems faced dur-
ing CBG testing and insulin injection among DM patients.

3. Methods
3.1. Data sources and search strategy
The databases, including PubMed, Cumulative Index of 
Nursing and Allied Health Literature (CINAHL), Scopus, 
and Google scholar, were searched to extract relevant 
articles. Initially, the terms used to extract related stud-
ies were “fear of blood glucose monitoring”, “anxiety 

Sources of data Keywords

PubMed *  Fear AND Capillary blood glucose OR Insulin 
injection AND Diabetes

*  Psychological problem on capillary blood 
glucose OR Insulin injection AND Diabetes

Scopus *  Fear AND Capillary blood glucose OR Insulin 
injection AND Diabetes

*  Psychological problem on capillary blood 
glucose OR Insulin injection AND Diabetes

CINAHL *  Fear AND Capillary blood glucose OR Insulin 
injection AND Diabetes

*  Psychological problem on capillary blood 
glucose OR Insulin injection AND Diabetes

Google Scholar *  Fear AND Capillary blood glucose OR Insulin 
injection AND Diabetes

*  Psychological problem on capillary blood 
glucose OR Insulin injection AND Diabetes

Table 1. Database search and keywords.
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they cope with the fear and anxiety of diabetes. Thus, 
improvements in blood glucose control are proposed in 
�������	 ��	�����!	����/������+!	 ��&�+	 ���������!	���	
self-management as mediating factors (Figure 1).

5. Synthesis of the results
�
�	 ������	 ��	 �
�	 ����+	 ���	 ��������	 ������'��+	
according to the thematic framework composed of the 
following:

(1) �������	��	"#$	������	���	�����	�������<
(2) Psychological barriers related to CBG testing 

and insulin injection;
(3) Factors related to fear and psychological issues 

in the context of CBG testing and insulin injection;
(4) Impacts of psychological problems in CBG test-

ing and insulin injection;
(5) Strategies to manage the psychological problems 

related to CBG testing and insulin injection; and
(6) Recommendation to manage psychological 

problems in CBG testing and insulin injection.

6. Results

The results of this study are expressed based on the 
thematic framework as follows.

����� ���	
�
�	���������	
���
	���	��
	���
	�
injection

�������������	
���
	�
"#$	 ������	 ���	 ��	 ������	 ��	 �	 &��
��	 ��	 �
��*-
ing the blood glucose concentration in patients with 

hyperglycemic or hypoglycemic conditions.13 Blood 
glucose testing is typically done by piercing the skin at 
�
�	 �������	 ���	 �
��	 ����+��	 �
�	 �����	 ��	 �	 �
�&-
cally active disposable strip. SMBG is a strategy for 
health-care providers and patients to assess the effec-
tiveness and safety of a self-management plan in terms 
of glycemic control. In addition to intervention, the ben-
����	 ��	 �����'�	 ��+��&�	 �������	 ��	 �
�	 ���'�����	
and reduction of complications due to diabetes can be 
demonstrated.14

Using the CBG monitoring technique, patients can 
evaluate their response to a therapy and can assess 
whether the blood glucose level meets the target or 
not.13 Incorporation of CBG testing with DMSM practice 
can be an essential instrument to guide medical nutrition 
therapy, adopt proper kind of physical activity, prevent 
hypoglycemic complications, and adjust medications for 
patients who take prandial insulin doses.13,15

Optimal CBG monitoring requires patients and 
health-care providers to properly review and interpret 
the results. Therefore, patients should understand how 
to use blood glucose data to adjust their food intake, 
get adequate physical exercise, or adopt medication 
therapy to achieve the desired blood glucose control. 
The frequency of blood glucose monitoring should be 
reevaluated to avoid overuse.16,17

6.1.2. Insulin injection

Insulin injection is used among T2DM patients when 
they have the problem of insulin being broken down 
by their digestive enzyme and hence insulin cannot 
be substituted in the oral pill form. Insulin injection is 
delivered by three techniques, as follows. (1) Syringe 
and needle are used to push the insulin into a layer of 
fat below the skin, called as the “subcutaneous tissue”. 

Individual & family
Characteristics

Psychosocial Individual               Adaptation
response family response

- Pain experience 
- Finger prick 

anxiety 
- Motivation 
- Family support 
- Duration of 

illness
- Attitude 
- Benefit of CBG

Psychological problems 

- Fear
- Depression 
- Discourage SMBG 
- Behaviors Disorder 

- CBG testing 
- Insulin 

injection

- Coping 
- Self-efficacy 
- Family function 

Blood glucose 
control

Figure 1. Conceptual model of psychological adaptation for diabetes mellitus.
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Usually, the layers of fat may be selected from among 
the following sites for the easy absorption of insulin 
into the blood stream: abdomen, hips, thighs, buttocks, 
and the back of the arms. The injection site can be 
changed every 2–3 days to reduce pain and lesions. 
(2) Insulin pens containing insulin instead of ink are 
used to deliver insulin at a set dose with a disposable 
needle. Pen needles can be applied with a variety of 
lengths and thicknesses of the injection areas. The pen 
method is considered to be more convenient and accu-
rate to use when compared with the syringe method. 
(3) Electronic insulin pumps to continuously deliver 
insulin into the fat layer. This method is appropriate for 
those T2DM patients who need multiple injections per 
day of insulin.18

����� ���������
��������
�������������������
testing and insulin injection

Psychological barriers are proved to have adverse 
effects on DMSM practice (Table 2). Similarly, psycho-
logical barriers are mainly affected by inappropriate per-
ception and negative attitude on CBG testing and insulin 
injection. Psychological problems, such as fear of nee-
dles, stress, emotions, and bad experience, are asso-
ciated with nonadherence and lack of self-discipline in 
CBG monitoring and insulin injection.19

Dealing with the results of blood glucose tests is 
also a critical issue in CBG testing. Frustration related to 
high blood glucose reading and negative appraisal could 
decrease the CBG frequency.19,20 Many patients are 
often discouraged in their efforts toward self-regulation 
when faced with adverse health outcomes.21 Moreover, 
depressed and anxious diabetic patients who often face 
repeated failures in maintaining their blood glucose 

level in accordance with normal levels are prone to 
emotional exhaustion and apathy, even uncontrollable 
stress.21 Moreover, the failure of physicians in discuss-
ing the CBG results in a positive manner becomes a 
��������	������	���	�������	�'����	"#$	������	��	 
insulin injection.22

The apparent fear and other psychological issues 
related to CBG testing and insulin injection require 
further interest from health-care professionals. Diabe-
tes professionals should be sensible persons who pay 
attention to the patients’ psychological needs regarding 
CBG testing and its results and, in addition, be able to 
offer patients problem-solving assistance and promote 
relaxation techniques to enhance coping skills and self-
������+	�	������	��
	���	=������	�	>���&?	�������
	
to address barriers and involving the patients in the 
analysis of their response to SMBG practice is essential 
���	�����'��	���@���	��
�	��&����23

Psychological problems related to insulin injection 
induce delay of treatment as a result of clinical inertia 
and insulin resistance. The clinical problems include 
misconception on the effectiveness of insulin injection, 
the belief that starting insulin is a sign of treatment fail-
ure, fear of and pain during injection by needles, and 
fear of their suffering from hypoglycemic/hyperglycemic 
symptoms.24

A meta-analysis in one study summarized the psy-
chological problems related to insulin therapy among 
T2DM patients and indicated that the risk of depres-
sion was more among patients with long-term treatment 
using insulin injection.25

From its initiation, further counseling and education 
using concepts related to patient-orientated standard 
of care should be emphasized; precise knowledge of 
the psychological aspects of treatment and counseling 

Authors Study designs Psychological issues related to CBG testing and insulin injection

Ong et al. 201419 Qualitative design ��������	�
�������
�������
�������������
�����
�����
	��
– Frustration related to high blood glucose reading
– Lack of motivation of SMBG

Taylor et al. 201726 Mixed qualitative and 
quantitative design

–  Stress and emotions described as shame, laziness, and forgetfulness among patients, family 
members, and community members

Van Dooren et al. 
201627

Cohort study – High levels of depressive and anxiety symptoms related to diabetes management
–  Personality traits including negative affectivity, the tendency to experience negative emotions 

across situations and during social interaction
– The tendency to inhibit the expression of feelings in social interactions to avoid disapproval

Gucciardi et al. 201320 Qualitative design –  Negative emotional responses to unexpected blood glucose readings, burden of SMBG, and 
lack of self-discipline

Shlomowitz et al. 20148 Cross-sectional study �������	������
������
�����
�����������
�������
�������	������
��������
������
�����

Yoshioka 201824 Editorial – Misconception on effectiveness of insulin injection
– Fear of and pain during injection by needles
– Fear of their suffering from hypoglycemic/hyperglycemic symptoms
– Wrong belief on insulin injection as treatment failure

Bai et al. 201825 Meta-analysis – Depression on long-term insulin therapy

Table 2. Psychological issues related to CBG testing and insulin injection.
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techniques are important to maintain the adherence 
to DMSM practice, CBG testing, and insulin injection 
among T2DM patients.

6.3. Factors related to psychological 
���������
	�������	��!������������
	��
and insulin injection

Table 3 summarizes the factors related to psychologi-
cal problems and its impacts on CBG testing and insu-
lin injection. The psychological aspects related to CBG 
������	���	 �����	 �������	
�'�	����&�	�	��������	
issue in DMSM practice. These psychological issues 
���	 &���+	 ���������	 ��
	 ���������	 *��������	 ���	
inappropriate perception of CBG testing, including its 
�������!	�������!	���	���	��������

Experience of pain or discomfort while pricking the 
�����	���	 �
�	&���	��&&��	������	 �
��	����������	
DMSM practice, especially CBG testing or insulin injec-
����	 Q��	 ���������	 ��
	 �����	 ���*��	 �	 �
�	 &��	
reason, apart from the costs, holding back patients 
from SMBG. This condition might also induce a nega-
tive perception of DMSM in general. Thus, convincing 
the patients, especially young ones, to measure blood 
glucose several times a day appears to be a trouble for 
health-care providers, patients, and families.

A study conducted by Shlomowitz et al.8 found that 
VWX	��	�������	 �����	�����	���*	��Y��+	���	VVX	��	
patients had general anxiety. Positive correlations were 
�����	 �������	 �����	 ���*	 ��Y��+	 ���	 �'������	 ��	
CBG testing. This reluctance was more common in 
females who had an experience of pricking pain, in 
addition to forgetfulness, fear of results, boredom, and 
embarrassment related to public testing.

Another study showed some shreds of evidence on 
the level of anxiety in CBG testing. In a Dutch study,28 
the psychological problem related to CBG monitoring 
���	 �������	 ��	 �&������	 �������	 ���	 �'������	
lifestyle behaviors among diabetes patients with insu-
lin dependence. Less than 10% of patients had high 
scores on the fear of insulin injection and CBG testing. 

One-fourth of the patients refused to complete an addi-
tional self-testing of blood.28

The World Health Organization (WHO) has rec-
ommended practical guidelines on CBG monitoring in 
the context of the site of capillary testing in adult or 
pediatric patients. A lancet should be shorter than the  
estimated depth to avoid pressure compresses on  
the skin.29

6.4. Impacts of psychological problems 
�������������������
	���	��
	���
	�
injection

The reasons for nonoptimal diabetes management with 
insulin injection or CBG testing are fear of injection, fear 
��	����&����	���&	�
�	������!	���	��	���*��	�
�	��-
ger, anxiety, and the stress due to complicated treatment 
and side effects of the dose. This psychological problem 
eventually has a negative impact, causing misconcep-
tion toward glucose monitoring and nonadherence to 
medication, diabetes-related fear, stigma, and discour-
agement of patients from monitoring blood glucose or 
using insulin for treatment.

The Diabetes Attitudes, Wishes and Needs (DAWN) 
study 31 reported that about 57% of diabetic patients feel 
discouraged from using insulin therapy because they 
are worried about the possibility of starting the treatment 
in future. The results were also quite similar in another 
study,2 which revealed that only 52% of T2DM patients 
monitor blood glucose for controlling the disease, while 
48% feel reluctant to initiate CBG testing and insulin 
injection. Fear of insulin or fear of the needle may be 
associated with ineffective glycemic control and may 
reduce patients’ health status and their quality of life.9,32

6.5. Strategies to manage the psychological 
����������������������������
	���	��
insulin injection

Self-testing and self-injection have become an essen-
tial part of management for diabetes patients who are 

Authors Factors related to psychological problems Impacts of psychological problems on CBG testing and insulin 
injection

Ong et al. 201419 – Patient’s emotion
����!���������
���
�	����
���
�!�����

–  Misconception toward glucose monitoring and nonadherence to 
medication taking

Taylor et al. 201726 ��"
�	����
���
�!�����������������#$%&
–  Unclear communication between health-care 

providers and patients

���$���
������
������������#$%&'��
(��
����	������������)��������
stigma, and physiological and psychological issues

Nazmi et al. 201330 –  Experience of pain or discomfort while 
������
�������
���

– Patients discouraged from monitoring blood glucose

Shlomowitz and Feher 
20148

��+������
����	��
�����������
�����
– Injection pain

– Avoiding self-monitoring by CBG

Table 3. Factors related to fear and psychological issues of CBG testing.
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taking insulin doses based on different levels of blood 
glucose.33 Effective diabetes management has dem-
onstrated that intensive monitoring of CBG and other 
diabetes risk factors can delay the progression of com-
plications due to diabetes. However, many patients are 
reluctant to adjust management intensively due to psy-
chological problems related to CBG testing and hypo-
glycemic symptoms.

������	���������	��	�������
	�
�	&�����&���	��	
the psychological problems associated with CBG test-
ing and insulin injection are limited. Snoek et al.21 have 
���������	 �
�	�'�/����	��+�
������	&����	��	��#$	
to reduce the psychological problems related to blood 
glucose monitoring. This model presents strategies to 
decide whether patients can perform CBG monitoring 
or not and then evaluate the outcomes to determine the 
�����'��	�������	���	�������	��	"#$	&�������	 ���	
maintaining the blood glucose level. Understanding the 
fundamental psychological principles in blood glucose 
monitoring is a prerequisite to designing an effective 
program for patients who experience problems with 
CBG monitoring. Applying a new technological innova-
���	�	&���	�*��+	��	�@�����	�
�	�������	��	&������-
ment and enable patient convenience. However, it is a 
fundamental challenge to manage negative feedback as 
a part of self-regulating behaviors.

Another study recommends a different approach, 
known as “cognitive behavioral therapy (CBT)”, for man-
aging the psychological problems related to CBG moni-
toring. This strategy applies an educational approach as 
the cornerstone of behavior change, followed by explor-
ing the negative beliefs that generate a contrary conclu-
sion, anxiety, depression, and guilt.34 The strategy also 
involves challenging negative thoughts and has been 

used to alter behaviors and to treat mood disorders 
among T2DM patients.

Blood glucose awareness training (BGAT) is a 
psychoeducational intervention to consistently dem-
onstrate the ability of CBG testing in detecting and 
alleviating both hypoglycemic and hyperglycemic con-
ditions while reducing the sequel of extreme blood glu-
cose levels. This strategy applies didactic education, 
followed by empowerment of patients with information 
about BGAT and skills related to it. The last step of 
BGAT is to detect, anticipate, avoid, and treat extremes 
of blood glucose, a sequel of extreme blood glucose, 
and adverse psychological functioning. The fear and 
the depressive syndrome also need to be addressed 
in a systematic controlled manner to improve patients’ 
health outcomes.35 The details are summarized in 
Table 4.

7. Discussion
CBG testing and insulin injection comprises an essen-
tial strategy in insulin-treated T1DM and T2DM. This 
approach provides a more accurate pattern of daily 
�����	 �������	 @���������!	 
����	 �����&��	 �
�	 ������	
of DMSM practice, and helps to avoid unrecognized 
hypoglycemia.37

Previous studies, including meta-analyses and 
systematic reviews, have reported a positive associa-
tion between SMBG with behavioral change on the one 
hand and reduction in glycated hemoglobin (HbA1c) lev-
els on the other.38,39 A recent study has also shown that 
a structured blood glucose-testing schedule has posi-
tive impacts on HbA1c improvement after following the 
DMSM program.40

Authors Strategies Description of the strategy

Snoek et al. 200821 A 5-step psychosocial model 
of SMBG

– Deciding whether or not to perform a test. This choice may be based on routine
– Deciding whether or not to perform an analysis; this choice is based on the method
– Behavioral psychology to predict the negative experience with SMBG
��:���������������
��
���	����
�����
���<���������
– Immediate action of SMBG
– Appraisal of SMBG outcomes

Welschen et al. 201334 Cognitive behavioral therapy 
(CBT)

–  The CBT explores the negative beliefs that generate a contrary conclusion, anxiety, 
depression, and guilt. This strategy involves challenging negative thoughts and has been 
used to alter behaviors and to treat mood disorders

Funnell et al. 200436 Confrontation, persistence, 
and reality (CPR) strategy

–  The CPR focuses on confrontation and assessment of patient’s obstacles, including 
psychological issues

–  Persistence is talking about the interaction and collaboration between patients and 
health-care provider in diabetes care

– The reality aspect covers the ongoing monitoring process

Cox et al. 200635 Blood glucose awareness 
training (BGAT)

–  This is a psychoeducational intervention that consists of education on blood glucose and 
how diabetes management affects blood glucose level

– Empowering patients with such information and skills is through BGAT
–  Detection of extreme blood glucose, a sequel to excessive blood glucose, and 

psychological issues such as fear and depressive symptoms

Table 4. Strategies to manage the psychological problems related to CBG monitoring and insulin injection.
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Several psychological barriers are linked with CBG 
monitoring and insulin injection, including fear of nee-
����!	 �
�	 �������	 ���*��	 ����	 ������!	 ������	 ���	
frustration arising from blood glucose results, lack of 
motivation, negative emotional response, and high lev-
els of depressive and anxiety symptoms. These barriers 

�'�	 �	 ��������	 �@�����	 ��	 &�������	 ��
������	
and blood glucose monitoring.

Some evidences show that depressive and emo-
tional disorders, such as anxiety, stress, and distress, 
lead to cognitive decline.41 These are also linked to 
disability, lack of health-care use, and premature mor-
tality.42 Although the psychological issues among DM 
patients are extensive, person-centered treatment of 
this chronic illness and psychological support are quite 
low. Only 48.8% receive a treatment focused on psycho-
logical support.43

Some authors propose different strategies and 
�������
��!	�������	�
�	�'�/����	��+�
������	&����	
of SMBG, CBT, CPR strategy, and BGAT. These strate-
gies are effective in managing the psychological issues 
related to CBG testing and insulin injection.

The American Association of Diabetes Educators18 
recommends that the idea of CBG testing and insulin 
injection therapy should be introduced as early as pos-
sible in DM patients to decrease the psychological prob-
lems related to those treatments. Patients should have 
clarity and should be able to understand the importance 
of CBG testing and insulin injection, as well as the side 
effects of both the procedures.

8. Conclusions
�
�	 ��'��	 �����&�	 ���	 ��������	 �
�	 ��+�
�������	
aspects related to CBG testing and insulin injection 
among DM patients. The information obtained helps 
provide recommendations to reduce the psychological 
problems related to CBG testing and insulin injection.

9. Recommendations to manage the 
psychological problems related to 
��������
	���	��
	���
	�
	"���
�	

������	����&&��������	��	&�����	�
�	��+�
�������	
problems arising from CBG testing and insulin injection 
can be summarized as follows.

9.1. Recommendations for action

(1) Provide individual counseling and share experi-
ences on how to deal with psychological prob-
lems among T2DM patients so as to reduce fear, 

anxiety, and depressive symptoms related to 
CBG testing, insulin injection, and prognosis of 
diabetes.

(2) Empower T2DM patients on continuing DMSM 
management, especially with CBG monitoring 
and insulin injection.

(3) Strengthen family members’ inclination to sup-
port and care for diabetes patients during daily 
life activities and to provide psychological support 
in motivating the patients to adhere to treatment.

(4) Enhance the knowledge and skills of T2DM 
patients in connection with CBG testing and insu-
lin injection by participatory learning with coach-
ing, to reduce wrong beliefs and misconceptions 
related to insulin therapy.

9.2. Recommendations for further study

Clinical inertia or failure of health-care providers to initi-
ate or intensify insulin treatment for T2DM patients needs 
to be explored in a systematic manner by using concept 
analysis or systematic review and meta-analysis.

9.3. Strengths and limitations

Since this review provides valuable information regard-
ing the psychological problems commonly faced by 
��	 �������!	 �
�	 ������	 ���	 ��	 ����	 ��	 �����	 ���	
health-care providers before designing an appropri-
ate program for DM patients who perform SMBG and 
self-injection of insulin. However, some limitations are 
still found in this study because we have analyzed the 
results in a narrative form rather than as a systematic 
��'��	 ��	 &���/����+���	 �
�	 �	 ���	 ��	 �
�	 �������+	
in accessing primary data and the variability in study 
designs, which did not allow us to pool data as a meta-
analysis study.
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