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Abstract
The three main acute complications of diabetes mellitus

related to an imbalance in glucose levels that lasted in the short
term were hypoglycemia, diabetic ketoacidosis (DKA), and
hyperglycemic hyperosmolar nonketotic syndrome. The family, as
the people closest to and always interacting with the patient,
played a significant role in preventing complications. A booklet

served as one medium to increase knowledge for families. This
study aimed to determine the effectiveness of the booklet on the
knowledge of families of DM patients regarding the management
of hypoglycemia. A quantitative method with a quasi-
experimental design approach involving pre-test and post-test
designs was employed. The population in this study comprised
families of Diabetes Mellitus patients who were at Puskesmas
(Public Health Centre) Batu X and Puskesmas Mekarbaru,
Indonesia. The research sample consisted of 70 respondents
selected through purposive sampling. The research variables
included demographic factors, family knowledge before and after
the intervention in the intervention and control groups, and
bivariate analysis. The research instrument employed a
questionnaire and a booklet regarding the management of
hypoglycemia. Independent t-test analysis was conducted
(α=0.05). The booklet proved effective in improving the
knowledge of families of diabetes mellitus patients regarding the
management of hypoglycemia, with a p-value of 0.028. The
booklet can enhance family knowledge about the management of
hypoglycemia. Therefore, every internal medicine clinic or health
centre should provide booklets as an educational medium.

Introduction
Data from the International Diabetes Federation (IDF) indi-

cates that 463 million people had diabetes (DM) in 2019, which
rose to 573 million people in 2021. It is estimated that this figure
will reach 700 million people by 2045. DM is often referred to as
a silent killer because it can affect other organs, including the
heart, kidneys, nerves, blood vessels, and eyes.1 Based on the
blood test, the percentage of people aged greater than or equal to
15 years with diabetes (DM) was 6.9% in 2013 and increased to
10.9% in 2018.2 Based on data from the Tanjungpinang City
Health Office, in 2019, there were 6,419 cases of Diabetes
Mellitus patients. In 2020, the number decreased to 4,690 cases,
and from January to November 2021, there were 3,089 cases of
DM. The three major acute complications of diabetes mellitus
related to short-term imbalances in glucose levels are hypo-
glycemia, diabetic ketoacidosis (DKA), and hyperglycemic hyper-
osmolar nonketotic syndrome. Hypoglycemia has a serious impact
on morbidity, mortality, and quality of life. The Diabetes Control
and Complications Trial (DCCT) reported a threefold increase in
severe hypoglycemia and coma in intensively managed patients
compared to conventionally treated patients.3,4 Hypoglycemia can
lead to brain disorders and, in some cases, even patient fatalities.
Approximately 66.7% of Diabetes Mellitus patients who visited
the emergency room had hypoglycemia.5 The previous study
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found that poor glycemic control was associated with being
female, being younger in age, receiving a combination of oral
hypoglycemic agents and insulin, not taking biguanides, and hav-
ing the presence of hyperglycemia and comorbid diseases.6

According to research, out of 109 Diabetes Mellitus patients,
33.9% experienced hypoglycemia.7 Another study found that there
are several risk factors for hospitalization among hypoglycemia
patients, namely epidemiology, pathophysiology, impact, and
prevention strategies.8 Families are expected to participate in the
treatment from the beginning as they play an important role in the
recovery program.9 Meanwhile, additional research indicates that
family knowledge about hypoglycemia in patients with diabetes
mellitus is categorized as follows: poor knowledge (60%), good
knowledge (10%), and sufficient knowledge (30%). In another
study, it was found that nurses’ roles were classified as “good” in
54.90% of cases.10 Next, it indicates that family involvement is
suboptimal, especially among younger family members.
Meanwhile, an alternative solution to address this issue is through
home visits, but this presents a challenge for health workers at the
Puskesmas due to the numerous routine tasks that they must
perform.11 Moreover, continuous education for families through
WeChat can enhance the health of patients with type 2 diabetes.12

Recognizing this issue calls for a health education program
designed for patients and the families of those affected by
hypoglycemia. According to research, there is a need to develop an
evidence-based education program focused on hypoglycemia
prevention for patients and their families.13 The subsequent study
discovered that patient and family education through the use of
booklets led to improvements in diabetes mellitus self-care
knowledge.14 From this description, it is evident that effective
education is necessary to enhance family knowledge about
hypoglycemia management as an effort to prevent hypoglycemia
and associated fatalities. Therefore, the aim of this study was to
assess the effectiveness of booklets in improving the knowledge of
families with DM patients regarding hypoglycemia management.

Materials and Methods

Research design
This study uses a quantitative method with a quasi-

experimental design approach with a pre test and post test design.

Study participants
The population for this study consisted of 82 people (based on

the number of visits in the last 3 months). The sample for this study
included the families of Diabetes Mellitus patients in the working
areas of Puskesmas Batu X and Puskesmas Mekarbaru, totaling 70
respondents (determined using the Slovin formula) – 35 in the
intervention group and 35 in the control group. The sampling
method employed was purposive sampling. The criteria for
selecting participants for the study were as follows: adults, capable
of reading and writing, participation in the entire study, and having
a family member with DM. During the study, two respondents
refused to complete the questionnaire at the end of the
intervention, so they were replaced.

Variable, instrument and data collection 
The independent variables include demographic factors such

as age, gender, education, ethnicity, occupation, relationship with
the patient, and the duration of suffering from DM. The dependent
variable is the family’s knowledge about Hypoglycemia
Management. The research instrument employed a questionnaire
that had been previously tested for validity and reliability, and it
was confirmed to be valid and reliable. The instruments used in
this study included questionnaires and booklets on hypoglycemia
management. The questionnaire consists of questions related to
demographic data and 12 statements about hypoglycemia and
hypoglycemia management, which were modified from previous
research by Sunaryo.15

Data analysis
The analysis was conducted using SPSS. For bivariate

analysis, the unpaired t-test was employed with a significance level
set at p=0.05, and for univariate analysis, central tendency
measures were utilized. 

Ethical clearance
The research has received ethical approval from STIKes Bani

Saleh, under ethical approval number EC.237/KEPK/
STKBS/VI/2023 issued on June 1, 2023. Throughout the research,
the researcher adheres to ethical principles including informed
consent, respect for human rights, beneficence, and non-
maleficence.

Results

Respondent characteristics
The characteristics of respondents in the intervention group

were as follows (Table 1): 24 people (69%) were elderly, with 25
people (71%) being female. The highest level of education among
the respondents was high school, which accounted for 18 people
(52%). The majority of the respondents belonged to the Javanese
ethnic group, totaling 13 people (37%). Most respondents worked
as housewives, with 19 people (54%), and 24 people (69%) had a
relationship with DM patients as wives. The majority of patients
had been suffering from DM for more than 5 years, amounting to
23 people (66%). As for the characteristics of respondents in the
control group: 18 people (51%) were elderly, with 24 people (69%)
being female. The highest level of education that respondents had
attained was high school, which was the case for 23 people (65%).
The most common ethnic group among the respondents was
Malay, with 14 people (40%). Most respondents worked in the
private sector, which applied to 14 people (40%), and they had a
relationship with the patient as a child in 16 cases (46%). The
majority of patients had been suffering from DM for more than 5
years, totaling 26 people (74%).

Family knowledge
The results regarding knowledge about hypoglycemia in the

control group and intervention group were different, but both
groups showed an improvement (Table 2). In the intervention
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group, the average increased from 58.8 at pretest to 77.2, while in
the control group, the average increased from 57.46 to 83.46.

Bivariate analysis
The bivariate test results in Table 3 demonstrate the

effectiveness of the booklet in improving the knowledge of
families with diabetes mellitus patients regarding hypoglycemia
management, with a p-value of 0.028

Discussion
Hypoglycemia is an emergency condition that requires

immediate treatment because its complications can lead to reduced
consciousness, seizures, and permanent brain damage. Both type 1
and type 2 diabetes mellitus patients can experience hypoglycemia.
Therefore, knowledge about hypoglycemia, including prevention,
treatment, and monitoring, is essential.16 Based on the results of the
research conducted by the researchers, it is evident that booklets

                             Transforming Healthcare in Low-Resource Settings: a Multidisciplinary Approach Towards Sustainable Solutions

Table 1. Distribution of respondents in the intervention group (n=35).
Intervention group                                                                                                                                        Control group
No                                       Age                       Amount       Percentage (%)                        Age                     Amount         Percentage (%)
1                                              Mature                              11                           31                                      Mature                            17                             49
2                                              Elderly                              24                           69                                      Elderly                            18                             51
No                                    Gender                    Amount       Percentage (%)                     Gender                  Amount         Percentage (%)
1                                                Man                                10                           29                                         Man                              11                             31
2                                              Woman                             25                           71                                      Woman                           24                             69
No                                  Education                 Amount       Percentage (%)                   Education                Amount         Percentage (%)
1                                   Not attending school                    3                             9                            Not attending school                  0                               0
2                                    Elementary School                     4                            11                             Elementary school                    3                               9
3                                     Junior high school                      4                            11                             Junior high school                    3                               9
4                                    Senior high school                    18                           52                             Senior high school                   23                             65
5                                                 PT                                  6                            17                                          PT                                6                              17
No                               Ethnic group               Amount       Percentage (%)                Ethnic group             Amount         Percentage (%)
1                                                Java                                13                           37                                         Java                              11                             31
2                                               Malay                              10                           28                                       Malay                             14                             40
3                                               Batak                                3                             9                                         Batak                              5                              14
4                                               Buton                                1                             3                                        Buton                              0                               0
5                                             Minang                              5                            14                                      Minang                            3                               9
6                                               Sunda                                2                             6                                        Sunda                              0                               0
7                                             Chinese                              1                             3                                       Chinese                            2                               6
No                                      Work                     Amount       Percentage (%)                       Work                    Amount         Percentage (%)
1                                         Doesn't work                          4                            11                                  Doesn't work                        2                               6
2                                           Housewife                           19                           54                                    Housewife                          9                              26
3                                    Household assistant                     1                             3                             State civil apparatus                  3                               8
4                                   State civil apparatus                    3                             9                                        Private                            14                             40
5                                             Laborer                              3                             9                                       Student                             4                              11
6                                              Private                               4                            11                                      Retired                             3                               9
7                                        Financial staff                         1                             3                                  Financial staff                       0                               0
No                    Relationship with patients    Amount       Percentage (%)     Relationship with patients  Amount         Percentage (%)
1                                                Wife                                24                           69                                        Wife                              14                             40
2                                             Husband                             2                             6                                         Child                             16                             46
3                                               Father                                3                             8                                        Father                              2                               6
4                                              Mother                               4                            11                                     Husband                            2                               6
5                                            Grandma                             1                             3                                       Mother                             1                               2
6                                         Older brother                          1                             3                                  Older brother                        0                               0
No                              Suffering from             Amount       Percentage (%)               Suffering from           Amount         Percentage (%)
                               DM for a long time                                                                     DM for a long time               
1                                             <5 years                             12                           34                                     <5 years                            9                              26
2                                             ≥5 years                             23                           66                                     ≥5 years                           26                             74
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have proven to be effective in improving the knowledge of families
with diabetes mellitus patients about hypoglycemia management.
Several studies have shown a correlation between age, education,
and occupation with the level of knowledge, where age is the
dominant factor influencing knowledge17 Other studies have
shown that age, education level, and knowledge are positively
correlated with hypertension self-management. As age increases,
the ability to self-manage hypertension decreases, while higher
education and better knowledge enhance hypertension self-
management.18 Additional studies have indicated that the quality of
type 2 diabetes self-management is influenced by factors such as
age, gender, level of education, duration of type 2 diabetes,
knowledge, self-efficacy, stress, and family support.19 Good
adherence to a medication regimen is a crucial aspect of healthcare
quality.20 Knowledge about diabetes helped the patient to control
the disease and to reduce the risk of disability.21 Additional
evidence suggests that a relationship exists between the duration of
illness and the knowledge of foot and skin care in patients with
type 2 diabetes mellitus at the Mamplam Room of RSUD dr.
Zaenoel Abidin Banda Aceh. Booklets and leaflets have an impact
on increasing knowledge, but booklet media is more effective than
leaflet media in enhancing adolescents’ understanding of the
consequences of teenage pregnancy, as observed at Pertiwi High
School in Jambi City22 Another study reported a difference in the
average knowledge level before and after maternal parenting
education through booklet media. Booklet media is an effective
tool for health education as it can improve the knowledge and
attitudes of mothers with stunted toddlers. Furthermore, booklet
media is practical, allowing for easy portability and on-the-go
reading.23 The results indicated that self-care supportive education
with booklets had a positive effect on the ability to detect early
hypoglycemia and hyperglycemia. This was characterized by a
better ability to detect early hypoglycemia and hyperglycemia in
the treatment group compared to the control group.24 The study
demonstrated a significant difference in knowledge and
compliance levels before and after providing booklets to the
intervention group. However, there was no significant difference in

knowledge and compliance levels in the control group. Therefore,
it can be concluded that booklet media can enhance knowledge and
compliance in patients with diabetes mellitus25 Research also
underscores the importance of patient and family education
through booklets, which leads to improvements in diabetes
mellitus self-care knowledge. This emphasizes the significant role
of the family in recognizing the health status and changes
experienced by their family members.14

Conclusions
Booklets and flipcharts are educational media that can enhance

knowledge, but booklets have been proven to be more effective in
increasing the knowledge of families with diabetes mellitus
patients regarding hypoglycemia management. The implication of
this research for nursing services is to provide information and
insights to nursing practitioners about managing hypoglycemia.
Hypoglycemia management booklets should be made readily
available in hospital and health center clinics.
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