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Abstract

Original Article

IntRoductIon

Diabetes mellitus (DM) affected 537 million adults globally. 
The number of people with DM increased 16% in 2019 and 
would be predicted 643 millions in 2030 and 783 millions 
in 2045, and also 90% affected by type 2 DM. The first 
sequence of DM was Middle East‑North Africa by 12,2% 
among seven regional in the world. East‑Asia was the third 
rank after West‑Pacific by 11,3% and following by Indonesia 
in the seventh rank of DM prevalence.[1] The result from 
national survey in Indonesia, prevalence of DM diagnosed by 
physician by 2% among Indonesian (≥15 y.o). Daerah Istimewa 
Yogyakarta was the highest prevalence of DM (2,6%), followed 
by DKI Jakarta, North Sulawesi and East Kalimantan.[2]

Diabetes required to be controlled and managed adequately 
to avoid severity and complication occurred. Diabetes 
complications were responsible for crucial morbidity and 
mortality incidence.[3] The long‑term complications of diabetes 

were widely divided into microvascular and macrovascular, 
and microvascular complication was the higher prevalence 
than the macrovascular complication.[4] Microvascular 
complications consisted of nephropathy, neuropathy and 
retinopathy, whereas macrovascular complications consisted 
of stroke, and peripheral artery disease (PAD), stroke and 
cardiovascular disease.[5]

In Indonesia, PERKENI (an organization among endocrinology 
physician in Indonesia) has recommended the four pillars of 
diabetes management. It consisted of education to the DM 
patients, arrange the diet or healthy eating behaviour, being 
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physically active and pharmacological therapy.[6] Adequate 
self‑management has manifested by adequate knowledge 
and awareness in supporting self‑care activities. Adequate 
self‑management supported patient to make a modification in 
their dietary or lifestyle.[7]

The capacity of self‑care activities in DM patients supported 
the adequate management. Self‑care activities referred to the 
health consciousness concept and defined as an eagerness 
to gain in health and wellness promoting behaviours.[8,9] 
Individuals with adequate self‑care activities have positive 
perspectives about their health and have the healthful living.[8,10] 
Self‑care activities affected decision‑making and behaviour 
related to diabetes management. Self‑care varied that included 
of medicine, exercise or physical activity, sleep and rest, dietary 
and monitoring in diabetes management.[11]

Self‑care activities related to behavioural change that affected 
the metabolic and clinical control of patients, control of 
glycaemic and health‑related quality of life among people with 
diabetes.[12‑14] Self‑empowerment supported the achievement 
of self‑care activities. Well‑educated patient is one of the 
strategies to empower patient with diabetes.[15] Health literacy 
was positively associated with diabetes knowledge and 
glycaemic control among diabetes patients.[16,17] More recently, 
the concept of health literacy has advanced and it highlighted 
on the perspective that health literacy means not only the 
capability needed by an individual to receive health‑related 
information, but also the insistence of the health system 
concerning the process of information or instructions.[18,19]

Level of health literacy was vary among individuals with 
diabetes mellitus.[18] Higher levels of health literacy significantly 
related to better diabetes knowledge and lower levels of 
HbA1C.[17,20] Nurse as a health worker need to know how the 
level of health literacy can predict the self‑care activities among 
diabetes mellitus. The prediction can be used as a guideline to 
define the capability of self‑care activities among patients and 
can be the guideline to be determined the adequate intervention 
for diabetes mellitus patients. In addition, extended intervention 
can be shorten effectively and efficiently by understanding the 
capacity of self‑care activities among patients. This study aimed 
for examined the level of health literacy as predictor of self‑care 
activities among type 2 diabetes mellitus. This study will answer 
the following research questions: (1) Are demographic/clinical 
characteristics and health literacy associated with self‑care 
activities among type 2 DM? (2) Could health literacy predict 
self‑care activities among type 2 DM?

MateRIals and Methods

Research design and setting
This study was cross‑sectional analytical design. The research 
setting conducted at Tegalrejo Primary Health Center in 
Yogyakarta City between April and June 2021.

Population and sample
Population consisted of 554 patients with type 2 diabetes 
mellitus and have been registered as patients in Tegalrejo 

Primary Health Center in Yogyakarta City. Purposive sampling 
technique was conducted, and total sample in this study was 
101 respondents. Inclusion criteria were determined to acquire 
eligible respondents. Inclusion criteria consisted of: (1) 
diagnosed type 2 DM by physician; (2) 18‑59 y.o; (3) capable 
of using Bahasa both orally and in writing.

Data measurement
The variables measured were health literacy and self‑care 
activities. Measurements were conducted one time in this study. 
Data were collected by three self‑reported questionnaires. 
First questionnaire was about demographic and medical 
history (age, gender, occupation, education level, duration of 
diabetes, complication and smoking history). Any complication 
was assessed by semi‑open question in the first questionnaire 
and also checked from the medical record. The second 
questionnaire used was Health Literacy Survey‑Europe‑16 
Questionnaire (HLS‑EU‑16Q), and this questionnaire has 
been used publicly in European and Asian Countries, as well 
as Indonesia. The questionnaire consisted of 16 questions, 
and the answers are categorized dichotomously, that is, “very 
difficult” and “moderately difficult” answers were scored as 0 
and “fairly easy” and “very easy” were scored as 1. All scores 
were summed up, and the interval of the score was 0‑16. 
The scores are categorized as higher or lower HL based on 
median score. The higher HL score (higher than mean score) 
is advised good. The HLS‑EU‑Q16 had been translated and 
validated by the Asian Health Literacy Association (AHLA) in 
Indonesia collaborated with Taipei Medical University team. 
The content validity index items score for HLS‑EU‑Q16 was 
0,68 and Cronbach Alpha was 0.94.[21] The last questionnaire 
was Summary of Diabetes Self‑Care Activities (SDSCA). 
This questionnaire consisted of 25 items about the frequency 
of achieving diabetes self‑care in the prior 7 days, namely 
general diet, specific diet, exercise, blood‑glucose monitoring, 
foot care, medication and smoking.[22] The respondents score 
their adherence to the self‑care activities in the past week, 
ranging from 0 to 7 days. The scoring used was 1‑4 (1 = not 
relevant to 4 = highly relevant). Qualitative reflections were 
also collected. The content validity index (CVI) and the internal 
consistency (Cronbach’s alpha) were satisfactory, which are 
0.98, and 0.72, respectively.[23] Based on these data, all the 
questionnaires were valid and reliable for collecting the data 
about health literacy and self‑care activities.

Data analysis
Descriptive statistics were deliberated to report the univariate 
data of the demographic and clinical characteristics, health 
literacy and self‑care activities. The normality of the data 
was evaluated by performing a K‑S test (P > 0,05) for 
dependent variable; hence, the data were considered as a 
normal distribution. Pearson’s correlations were executed 
to analyse bivariate data among dependent and independent 
variables. Hierarchical linear regression was executed to 
examine the association among the demographic and clinical 
characteristics, health literacy and self‑care activities. 
Variables with a P value less than 0.25 and r score less than 0.8 
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(none of the collinearity) were entered into the regression model 
analysis. Furthermore, presumption of multivariate analysis 
was executed by linearity (p‑ANOVA 0.000), existence (mean 
residual 0), homoscedasticity, independency (Durbin Watson 
score between 1,55 and 2,46), normality multivariate and 
collinearity (VIF less than 10).[24] All the data analysis process 
was managed by SPSS 20 version.

Ethical aspect
Informed consent was given to respondents before the study 
was conducted. Respondents who were willing to take part 
in the research signed the informed consent form to became 
respondents and respondents who refused to be involved in 
the research were not forced to be involved. Anonymity and 
confidentiality of the respondent have been guaranteed. This 
research has been approved by the Ethics Commission of Alma 
Ata University number KE/AA/III/10389/EC/2021 to be carried 
out in accordance with the research protocol. The study followed 
guidelines of Declaration of Helsinki 1964 and later amendments.

Results

Characteristics of the respondents
Respondent characteristics are shown in Table 1. Most of the 
respondents were in the middle age, and more than half of the 
respondents were female (68.3%). Most of the respondents were 
unemployed, graduated from secondary education (45.5%), 
having diabetes for less than 5 years (65.3%), with no 
complication, and no history of smoking. Average of health 
literacy and self‑care activities among respondents were 13 
and 52, respectively.

Association among demographic factor, clinical 
characteristics, health literacy and self‑care activities
Association among demographic and clinical factors, health 
literacy and self‑care activities is shown in Table 2. Among 
all of the independent variables, only two variables that 
related to self‑care activities among type 2 DM respondents, 
namely age and health literacy. The middle age related 
to self‑care activities, and an older age was related to 
better self‑care activities (P = 0.03). Health literacy related to 
self‑care activities with positive correlation, and higher level 
of health literacy related to better self‑care activities (P = 0.02).

Predictor of self‑care activities among type 2 DM
In total, the regression analysis consisted of five variables: age, 
gender, level of education, presence of complication and health 
literacy [Table 3]. Hierarchical regression analysis was executed 
with three models. In Model 1, demographics characteristic (age, 
gender, level of education) and self‑care activities were entered. 
Then, clinical characteristic about the presence of complication 
was entered into the regression analysis into Model 2. In 
the last step, health literacy was entered into Model 3. The 
demographic characteristics included in Model 1 explained 
9.8% of the variance in self‑care activities. When the presence 
of complication was added in Model 2, the R2 increased by 0.02 
points, indicating that the presence of complication explained 

2% of the variance in self‑care activities. Finally, health literacy 
was then added in Model 3, and this variable explained an 
additional 3.5% of the variance in self‑care activities. The 
consequential predictors in Model 3 included age, the presence 
of complication and health literacy (P < 0.05). The total R2 was 
0.153 which indicated that this model explained 15,3% of the 
variance in self‑care activities among type 2 DM.

dIscussIon

Health literacy
In this present study, the level of health literacy among 
respondents was vary. Most of the respondents had the better 

Table 1: Demographic and Clinical Characteristics, Health 
Literacy and Self‑Care Activities of the Respondents 
(n=101)

Categories Subcategories n % M±SD
Age Less than 45 y.o 8 7.9

45‑59 y.o 93 92.1
Gender Male 32 31.7

Female 69 68.3
Occupation Unemployed 31 30.7

Farmer 11 10.9
Entrepreneur 20 19.8
Officer 14 13.8
Others 25 24.8

Education Non‑educated 7 6.9
Primary education 34 33.6
Secondary education 46 45.5
Higher education 14 13.9

DM duration Less than 5 yrs. 66 65.3
More than 5 yrs. 35 34.7

Presence of 
complication

Yes 15 14.9

No 86 85.1
History of smoking Yes 6 5.9

No 95 94.1
Health literacy 13.2±3
Self‑care activities 52.04±16.24
Note: DM: Diabetes Mellitus

Table 2: Association among demographic factors, clinical 
characteristics, health literacy and self‑care activities 
(n=101)

Variablesa Self‑care activities P

r
Age 0,216* 0.03
Gender 0.129 0.197
Occupation 0.083 0.411
Education 0.121 0.228
DM duration 0.01 0.922
Presence of complication 0.149 0.137
History of smoking 0.002 0.984
Health literacy 0.229* 0.021
*P<0.05, aPearson correlation
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score of health literacy more than the average among the 
respondents. In contrary, the study from İlhan et al.[25] showed 
that among T2DM people in Turkey were at inadequate level 
of health literacy. Inadequate health literacy is also excessive 
among Iranian patients with type 2 diabetes.[26] Compared with 
other studies, the people with T2DM in our study had better 
level of health literacy.

Self‑care activities
In this study, self‑care activities were varied among 
respondents with T2DM. More than half respondents had 
the self‑care activities below from the average. The best 
self‑care was about adherence in prescribed medication (oral 
medication and insulin), while the worst self‑care was 
about blood glucose monitoring. Most of the respondents 
were the member of government health insurance and 
blood glucose monitoring was low in self‑care activities, it 
might be due to the rule in monitoring blood glucose that 
was prescribed only once for two weeks in primary health 
centre. Foot monitoring rarely practised by respondents due 
to the lack of awareness. Monitoring the inner shoes was 
also rarely practiced due to the wearing shoes was not a 
routine (especially for unemployed people), and for farmers, 
they prefer wearing slipper or bare footed. Furthermore, using 
lotion as rarely practised among respondents due to using 
lotion was not a routine for men. Lotion was considered as 
only skin care or cosmetics for women. We compared with 
other study showed that the community‑dwelling older adult 
in Singapore were not in coping well of diabetes self‑care.[27] 
In some developing countries, general self‑care management 
also inadequate among Jordanian and Omani.[28,29] Supported 
by these findings, people with T2DM among Nigerian had 
poor self‑care activities especially in exercise, blood glucose 
monitoring and foot care, while the diet management had 
adequate self‑care activities.[30] The study from da Rocha 
et al.,[31] the general self‑care activities were inadequate 
among people with T2DM. Medication adherence in self‑care 
activity was satisfactory, while for the physical exercise, it 
was unsatisfactory in self‑care activities among people with 
T2DM.

Health literacy and self‑care activities
These findings revealed that the health literacy related 
to self‑care activities. Respondents with adequate health 
literacy were more likely to have adequate self‑care activities. 
People with adequate literacy have both knowledge and 
awareness that supported the adherence to self‑care activities. 
Consistence with other study revealed that health literacy 
increased confidence in their awareness to select adequate 
activities in diabetes management.[32] Health literacy had 
an indirect pathway in affecting the self‑care activities. 
Health literacy mediated by self‑efficacy influenced self‑care 
activities relatively.[33] In this study, we found that people 
with older age and the presence of complication also related 
to self‑care activities. These were due to the older age, the 
more experience they practised. The experience supported the 
capability of self‑care activities among people with T2DM. 
Consistence with other study revealed that sociodemographic 
factors including age were related with self‑care activities 
among people with T2DM.[34‑36] Furthermore, the presence of 
complication related to self‑care activities due to the impact of 
suffering with complication (e.g., retinopathy and neuropathy) 
that forced people with T2DM to improve their capability of 
self‑care activities. Consistence with other result that revealed 
a conducive, pleasurable and useful experience related to the 
judgment of people about the impacts and consequences of 
their behaviour.[37,38]

Limitation of the study
There were three limitations in this study. First, the limitation 
of this study was that respondents with T2DM were recruited 
from only one health care centre, which may have resulted in 
selection bias as a consequence of the low level of variation 
in sample characteristics. Second, this study having small 
sample size which may not be representative of the entire 
state population. Additionally, the SDSCA questionnaire 
is widely use in Indonesia and has the good validity and 
reliability, but for the point about blood glucose monitoring 
was not in accordance with the condition in primary health 
centre in Indonesia. In fact, blood glucose monitoring was 
prescribed to the T2DM patients only once in two weeks 

Table 3: Hierarchical Regression Analysis of Demographic factors, Clinical Characteristics, Health Literacy and Self‑Care 
Activities (n=101)

Variable Model 1 Model 2 Model 3

B β VIF B β VIF B β VIF
(Constant) ‑11.834 ‑11.976 ‑14.366
Age 15.879* 0.265* 1.049* 15.667* 0.262* 1.049* 12.389* 0.207* 1.134*
Gender 5.507 0.159 1.015 5.568 0.160 1.015 4.914 0.141 1.025
Level of education 2.394 0.166 1.034 2.311 0.160 1.035 1.740 0.121 1.079
Presence of complication 6.377 0.140 1.002 8.739* 0.192* 1.078*
Health literacy 1.112* 0.205* 1.180*
R2 0.098 0.118 0.153
ΔR2 ‑ 0.02 0.035
F 3.513 3.200 3.436
VIF=variance inflation factor, *P<0.05
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(for those as a member of government health insurance), 
which may affect the score of self‑care activities among 
respondents as a consequences of the rule about facility of 
blood glucose monitoring. Furthermore, foot monitoring was 
not in accordance with the culture in Indonesia, especially for 
farmer or unemployed that use only slipper in daily activities. 
For the future studies, it is recommended to arrange the content 
about blood glucose monitoring according to the rule and foot 
monitoring, especially in Indonesia.

conclusIon

The study identified that age, the presence of complication, 
and health literacy were significant predictors of self‑care 
activities among people with T2DM in Indonesia. Health 
literacy is likely the most significant predictor of self‑care 
activities. Therefore, improving health literacy with education 
effectively was recommended in improving self‑care activities 
among people with T2DM in Indonesia.
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