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Abstract

Introduction: Chronic kidney disease (CKD) is a global health problem with 
consistently increasing prevalence and incidence, poor prognosis, and high cost. 
CKD ranks third in funding in Indonesia, reaching IDR 2.3 trillion/year in 2018. 
Integrated Guidance Post (Posbindu) program affiliated to PHC (Puskesmas) 
with community cadres has been launched as a community empowerment effort to 
suppress CKD incidence. This study aimed to strengthen the capacity of Posbindu 
cadres as the health driving force about CKD to encourage public awareness of 
CKD risk factors. 
Method: This quasi-experimental study with one group pretest-posttest design 
compared four education models for Posbindu cadres in four PHC in Yogyakarta 
to improve their knowledge of CKD. All education models used the smart module 
with models 3 and 4 explicitly involving health-worker collaboration. Model 1 
used posters, model 2 used leaflets, while model 4 also used posters and leaflets. 
Knowledge of CKD was assessed through a previously-validated questionnaire with 
four knowledge domains. 
Result: All of the 86 cadres were women aged 43.7±8.6 years, mostly with at least 
high-school education and no risk factors for CKD predisposition. The results showed 
that model 4 significantly improved knowledge of CKD risk factors, symptoms and 
examination, and prevention behavior. Meanwhile, improvement in the last domain 
about CKD treatment was likely affected by model 3. 
Conclusion: This study confirmed health-worker collaboration’s significance in 
increasing public knowledge of CKD. Adding various printed education media 
effectively increased knowledge of CKD, particularly in cadres with higher 
educational attainment.
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Abstrak

Pendahuluan: Penyakit gagal ginjal kronik (GGK) menjadi masalah kesehatan 
dunia dengan prevalensi dan insidensi yang meningkat secara konsisten, ber 
prognosis buruk dan berbiaya tinggi. Di Indonesia, penyakit tersebut menempati 
urutan ketiga pembiayaan tertinggi yakni sebesar Rp 2,3 triliun/tahun pada tahun 
2018. Pencanangan program Pos Pembinaan Terpadu (Posbindu) yang berafiliasi 
dengan puskesmas melibatkan kader dari kalangan masyarakat telah dilakukan 
sebagai upaya pemberdayaan masyarakat dalam menekan insidensi GGK. Penelitian 
ini bertujuan untuk memperkuat kapasitas kader Posbindu sebagai tenaga penggerak 
masyarakat tentang GGK untuk meningkatkan kewaspadaan faktor risiko penyakit 
tersebut. 
Metode: Penelitian eksperimen-kuasi one group pretest-posttest design ini 
membandingkan antara empat model edukasi kepada kader Posbindu di empat 
Puskesmas Yogyakarta dengan peningkatan pengetahuan tentang penyakit GGK. 
Semua model edukasi menggunakan modul pintar kader dan khusus pada model 3 
dan 4 melibatkan kolaborasi tenaga kesehatan. Selain itu, media edukasi model 1 
juga menggunakan poster, model edukasi 2 menggunakan leaflet, sedangkan model 
edukasi 4 juga menggunakan poster dan leaflet. Penilaian pengetahuan tentang 
GGK menggunakan kuesioner yang terdiri dari 4 domain pengetahuan yang telah 
divalidasi pada studi sebelumnya. 
Hasil: Sebanyak 86 kader posbindu yang seluruhnya berjenis kelamin perempuan, 
berusia 43,7±8,6 tahun dan mayoritas berpendidikan minimal SMA serta tanpa faktor 
risiko penyakit predisposisi GGK. Hasil penelitian menunjukkan edukasi model 4 
memberikan pengaruh kategori large effect terhadap peningkatan pengetahuan 
pada domain faktor risiko, gejala dan pemeriksaan GGK serta pencegahan GGK. 
Sementara itu, 1 domain pengetahuan lainnya terkait pengobatan GGK, dipengaruhi 
peningkatannya pada pemberian edukasi model 3. 
Kesimpulan: Penelitian ini mengkonfirmasi keutamaan keterlibatan kolaborasi 
tenaga kesehatan untuk meningkatkan pengetahuan masyarakat terkait penyakit 
GGK. Penambahan variasi media edukasi cetak lebih efektif untuk kelompok 
responden berpendidikan lebih tinggi.

Kata kunci: Edukasi, Pengetahuan, Penyakit ginjal kronik, Masyarakat
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Introduction

 Chronic kidney disease (CKD) is a 
worldwide health issue of which prevalence 
and incidence consistently increase, the cost 
is high, and the prognosis is poor. Along with 
the growing number of older adults, hyperten-
sion, diabetes mellitus, and obesity lead to a 
continuously increasing prevalence of CKD. 
A systematic review and meta-analysis identi-
fied CKD global prevalence of 11-13%, with 
the majority being at stage 3.1 Meanwhile, 
based on the data of National Health Insur-
ance (JKN) of Indonesia in 2018, CKD ranked 
third in the highest-cost disease list, reaching 

IDR 2.3 trillion/year.2 It is acknowledged that 
low public awareness of the risk factors for 
kidney disease can become a barrier in early 
detection and prevention.3 Therefore, as part 
of the three pillars of Healthy Indonesia Pro-
gram, community empowerment programs 
are expected to reduce CKD incidence.
 Community empowerment for health 
improvement should involve the community 
as an active government partner in preventing 
CKD. The government has made various ef-
forts, including the launch of Integrated Guid-
ance Post (Posbindu), affiliated with the pri-
mary healthcare center (PHC)/Puskesmas in 
each sub-district empowered by some cadres 
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selected from the community. Posbindu cad-
res are expected to be the first driving force 
of the community to maintain health, includ-
ing kidney health. This can be done through 
health promotion programs to improve public 
knowledge and behavior of maintaining kid-
ney health. A survey involving 516 commu-
nity members shows that less than 50% un-
derstand that hypertension is a predisposing 
factor for CKD, and only 17.8% are knowl-
edgeable about the early symptoms of kidney 
disease.4 In addition, research in five (5) PHC 
in Yogyakarta Province finds that 12.87% of 
type-2 DM patients experience CKD, with 
the majority being in stage three and two pa-
tients being in the final stage, which requires 
hemodialysis.5 Therefore, increasing public 
knowledge and behavior in maintaining kid-
ney health through appropriate education is 
essential for sustainable strategies to reduce 
CKD morbidity and mortality.
 Several studies have proved that com-
munity driving force and health literacy im-
provement can reduce chronic diseases and 
comorbidities, including kidney disease.6,7 
Posbindu cadres become the nearest health 
partners to refer to in the community as part 
of the community. Many patients prefer to 
exchange treatment information with their 

focuses on knowledge of kidney disease re-
mains seriously limited. Therefore, this study 
compares several education models for Pos-
bindu cadres using various media containing 
CKD knowledge enrichment to improve their 
capacity to suppress CKD incidence as part of 
the health promotion programs.

Methods 

 This study uses a quasi-experimen-
tal one-group pretest-posttest design that 
involved Posbindu cadres in four primary 
healthcare centers – Godean II PHC, Gamp-
ing II PHC, and Sleman PHC Ngaglik I PHC 
– in Sleman Regency of Yogyakarta Province. 
The study design for each group is presented 
in Table 1. Registered Posbindu cadres who 
have been routinely active in public activities 
for the last three months were included in this 
study, while illiterate Posbindu cadres were 
excluded. An informed consent form was 
signed by each Posbindu cadre who fulfilled 
the inclusion criteria of the research partici-
pant. This research has passed an ethical re-
view indicated by approval No. 13/Ka.Kom.
Et/70/KE/VIII issued by the ethics committee 
of the Faculty of Medicine of Universitas Is-
lam Indonesia. 

Group of Posbindu 
Cadres

Pretest Intervention Posttest

G O1 X O2

Godean II PHC (n=25) Level of knowl-
edge of chronic 
kidney disease

Smart Module (Modul Pintar 
Kader), poster

Level of knowledge of 
chronic kidney disease

Sleman PHC (n=19) Smart Module (Modul Pintar 
Kader), leaflet

Gamping II PHC (n=24) Smart Module (Modul Pintar 
Kader), education from health 
workers

Ngaglik I PHC (n=18) Smart Module (Modul Pintar 
Kader), education from health 
workers, poster, leaflet

neighbors instead of contacting healthcare 
workers due to the frequency of interaction.8 
Consequently, increasing the health literacy of 
Posbindu cadres becomes a rational approach 
to provide higher quality Posbindu services.9

 Most of the education-related to CKD 
is directed toward CKD patients regarding im-
proving the quality of life or preventing disease 
progression toward End-Stage Renal Disorder 
(ESRD) that requires hemodialysis.10-12 On the 
other hand, education for the community that 

Education Models
 
 In this study, a different education de-
sign was provided for each PHC. Model 1 was 
designed for the Posbindu cadres in Godean II 
PHC, while Model 2 was used in Sleman PHC. 
In Model 3, a health-worker collaboration was 
provided for the cadres in Gamping II PHC, 
and Model 4 was prepared for Ngaglik I PHC 
Posbindu cadres. The posters, leaflets, and in-
novative modules contained education materi-

Table 1. Research Design Showing The Effects of Education Models on the Improvement   
              of Public Knowledge of CKD 
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Data Analysis

 The cadres’ knowledge of CKD be-
fore and after the education sessions were 
described using univariate analysis. In such 
analysis, percentiles were calculated. Percen-
tile norms became the basis for the assessment 
of respondents’ knowledge in this study of 

als prepared by a clinical pathologist and two 
clinical-community pharmacists, while Mod-
el 3 and 4 involved a collaboration between a 
doctor and a pharmacist. The implementation 
followed the standard operating procedures 
previously prepared via a focus group discus-
sion. Table 2 and Table 3 show the details of 
each education model.

Activity
Education Model 1 Education Model 2
Detail PHC Detail PHC

Pretest
Session

A developed and validated 
questionnaire

A developed and validat-
ed questionnaire

Distribution of Education 
Media

Poster on PHC walls
A set of smart module for each 
cadre 

Godean II Leaflets for each cadre 
A set of smart module for 
each cadre 

Sleman

Posttest Session A developed and validated 
questionnaire

A developed and validat-
ed questionnaire

Table 2. Detail Description of Education Model 1 and 2  

Activity
Education Model 3 Education Model 4

Detail PHC Detail PHC
Pretest
Session

A developed and validat-
ed questionnaire

Gamping 
II  (with a 
one-month 
interval 
between 
stages)

A developed and validated 
questionnaire

Ngaglik I 
(with a one-
month inter-
val between 
stages)

Distribution of Education 
Media

A set of smart module 
for each cadre

Poster on PHC walls
A set of smart module for 
each cadre 
Leaflets for each cadre 

Education Session - Stage 1 
by health workers

Education materials 
delivered by a pharma-
cist and doctor in a large 
class

Education materials deliv-
ered by a pharmacist and 
doctor in a large class

Education Session - Stage 2 
by health workers

A case to solve with 
guidance from a phar-
macist and a doctor in a 
small class

A case to solve with guid-
ance from a pharmacist 
and a doctor in a small 
class

Education Session - Stage 3 
by health workers

A review in a large class A review in a large class

Posttest Session A developed and validat-
ed questionnaire

A developed and validated 
questionnaire

Table 3. Detail Description of Education Model 3 and 4 

Knowledge Assessment Instrument 

 We assessed the cadres’ knowledge 
of CKD before and after the education mod-
el was implemented. The pretest and posttest 
used the same questionnaire developed and 
validated in a previous study (in review), and 
in filling out the questionnaire, the partici-
pants were guided by the research team. The 
questionnaire consisted of four knowledge 
domains with Cronbach’s alpha 0.703. Post-
test (after the education sessions) was done 
three months after pretest (prior to the educa-
tion sessions) was carried out.

education models. P20 is the 20th percentile, 
which indicates scores below or equal to 20% 
of the distribution of the knowledge variable 
data, P40 is the 40th percentile, which shows 
scores under or equal to 40% of the data dis-
tribution, and so forth for P60 and P80. Respon-
dents’ knowledge is considered very low if 
their scores are lower than the P20 score. The 
low category applies to participants’ scores 
that are equal to P20 score up to less than P40 
score. Meanwhile, if the scores are equal to 
P40 score up to below P60 score, equal to P60 
score until equal to P80 score, and greater than 
P80 score, they are categorized as medium, 
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high, and very high, respectively.
 Pre-test is a score of respondents’ 
knowledge of a domain before they receive 
an education. Post-test is a score of subjects’ 
knowledge of a particular domain after re-
ceiving education. Both of the pre-test and 
post-test scores in each knowledge domain in 
this study have their own score range, which 
is dependent on the number of questions and 
the score range for each knowledge domain. 
In addition, the knowledge levels before and 
after the education sessions were assessed us-

medium, and large effect) of the significance 
of effect size from referred literature.13 

Results

Recruitment of Research Subjects

 Four primary healthcare centers were 
selected as the research locations since their 
Posbindu cadres have been actively partici-
pating in preventing, controlling, and manag-
ing non-communicable diseases in their com-
munity. A total of 95 Posbindu cadres gave 
their consent to participate in the study upon 
completing the pretest questionnaire. This 
was proven by their consecutive presence 
for a minimum of three months in regular ac-
tivities. During the study, three cadres were 
not present in the education session stage 2, 
4 cadres who skipped the education session 
stage 3, and 2 cadres who did not complete 
the posttest. Therefore, up to the end of the re-
search, 86 cadres fully participated as respon-
dents. Figure 1 shows the cadre recruitment 
scheme. 

Distribution of Respondent Characteristics

 The launch of Gerakan Posbindu in In-
donesia in December 2015 was expected to es-
tablish Posbindu in every village in Indonesia. 

Percentage of Variance Explained, r2

r2 = 0.01 Small
r2 = 0.09 Medium
r2 = 0.25 Large

Table 4. Interpretation of the Effect Size

ing the paired t-test to determine the effects of 
the education model in data with a normal dis-
tribution, while in a non-normal distribution, 
the Wilcoxon test was used. R-value was used 
as an effect-size parameter for the significance 
of the intervention effects, and r2 represent-
ed the significance of the education effects in 
a percentage unit. The research results were 
interpreted using three classifications (small, 

Figure 1. Respondent Recruitment Scheme 
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 Category
Primary healthcare center (research location) Total 

Frequency
n (%)

P Value*
Godean II Sleman Gamping 

II Ngaglik I

Age (years) 0.106
< 40 8 1 9 5 23 (26.7%)
≥ 40 16 18 16 13 63 (73.3%)

Educational Attainment 0.060
Primary 6 3 8 0 17 (19.8%)

Middle and High 18 16 17 18 69 (80.2%)
Occupation 0.054

Housewife 23 18 16 16 73 (84.9%)
Non-housewife 1 1 9 2 13 (15.1%)

History of Chronic Disease 0.187

None 14 8 18 13 53 (61.6%)
Some 10 11 7 5 33 (38.4%)

History of Chronic Disease 
in the Family

0.305

None 8 9 10 10 37 (43.0%)
Some 16 10 15 8 49 (57.0%)

History of Medication 
(Last 6 Months)

0.275

None 20 17 19 18 74 (86.0%)
Some 4 2 6 0 12 (14.0%)

Nuclear Family Members 
in Health Sector

0.651

None 22 16 20 16 74 (86.0%)
Some 2 3 5 2 12 (14.0%)

Risk Factor** 0.799
None 18 14 20 15 67 (77.9%)
Some 6 5 5 3 19 (22.1%)

Notes:
  *Chi-square test
**Type-2 DM, hypertension, and their complications based on BMI, blood pressure, random blood glucose, and cholesterol using fin-
ger-prick blood sampling

Table 5. Characteristics of Respondents  

Data from the Ministry of Health (2017) show 
that Posbindu in Indonesia has increased by 
20% ever since. Meanwhile, Sleman Regen-
cy has the highest number of Posbindu among 
the five regencies/municipalities in Yogyakar-
ta Special Province to date, reaching 35% of 
the total. The demographic characteristics of 
Posbindu cadres from four primary healthcare 
centers (PHC) in Sleman are shown in Table 
5. 

Description of Posbindu Cadres’ CKD 
Knowledge Levels Before and After 
Education
 A questionnaire with fifteen questions 
was provided before and after the education 

sessions to describe Posbindu cadres’ levels 
of knowledge of CKD. Four CKD knowledge 
domains were included: risk factors, symp-
toms and examination, treatment, and pre-
vention. The description values of all of the 
questionnaire parts used the percentile norm 
and were categorized into five knowledge 
levels, including very low, low, intermediate, 
high, and very high. The respondents’ knowl-
edge levels in all domains and the effect size 
of each education model are shown in Table 6 
and Table 7. 

Discussion

 This study found that most respon-
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Category Norm

Frequency

Education Model 1 Education Model 2 Education Model 3 Education Model 4

Pretest Posttest Pretest Posttest Pretest Posttest Pretest Posttest

CKD risk factor knowledge domain with n ( %)

Very low X < P20 
(0.3333)

7(28.0%) 1(4.0%) 1(5.3%) 3(15.7%) 4(16.67%) 1(4.17%) 4(22.2%) 2(11.11%)

Low X ≤ X < P40 
(0.4467)

6(24.0%) 2(8.0%) 0(0%) 3(15.7%) 2(8.33%) 2(8.33%) 3(16.67%) 1(5.55%)

Intermediate X ≤ X < P60 
(0.5567)

0(0%) 0(0%) 8(42.1%) 1(5.3%) 3(12.50%) 0 (0%) 5(27.78%) 0(0%)

High X ≤ X ≤ P80 
(0.8900)

9(36.0%) 13(52.0%) 6(31.6%) 0(0%) 9(37.50%) 5(20.83%) 3(16.67%) 3(16.67%)

Very high X > P80 3(12.0%) 9(36.0%) 4(21.1%) 12(63.2%) 6(25.0%) 16(66.67%) 3(16.67%) 12(66.67%)

Total 25(100%) 25(100%) 19(100%) 19(100%) 24(100%) 24(100%) 18(100%) 18(100%)

CKD symptoms and examination knowledge domain

Very low      X < P20 
(0.3350)

0(0%) 0(0%) 0(0%) 0(0%) 5(20.83%) 1(4.17%) 5(27.78%) 2(11.11%)

Low X ≤ X < P40 
(0.8350)

0(0%) 2(8.0%) 5(26.3%) 1(5.3%) 7(29.17%) 7(29.17%) 5(27.78%) 0(0%)

Intermediate X ≤ X < P60 
(1.1700)

12(48.0%) 10(40.0%) 4(21.05%) 1(5.3%) 5(20.83%) 4(16.67%) 2(11.11%) 3(16.67%)

High X ≤ X ≤ P80 
(1.3350)

3(12.0%) 4(16.0%) 0(0%) 0(0%) 6(25.0%) 4(16.67%) 0(0%) 0(0%)

Very high X > P80 10(40.0%) 9(36.0%) 10(52.65%) 17(89.4%) 1(4.17%) 8(33.33%) 6(33.33%) 13(72.22%)

Total 25(100%) 25(100%) 19(100%) 19(100%) 24(100%) 24(100%) 18(100%) 18(100%)

CKD treatment knowledge domain*

Very low      X < P20 
(0.0000)

0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 0(0%)

Low X ≤ X < P40 
(1.0000)

6(24.0%) 7(28.0%) 9(47.36%) 6(31.57%) 4(16.67%) 0(0%) 6(33.33%) 4(22.22%)

High X ≤ X ≤ P80 
(1.0000)

19(76.0%) 11(44.0%) 10(52.63%) 7(36.84%) 20(83.33%) 14(58.33%) 12(66.67%) 11(61.11%)

Very high X > P80 0(0%) 7(28.0%) 0(0%) 6(31.57%) 0(0%) 10(41.67%) 0(0%) 3(16.67%)

Total 25(100%) 25(100%) 19(100%) 19(100%) 24(100%) 24(100%) 18(100%) 18(100%)

CKD prevention knowledge domain

Very low X < P20 
(3.2500)

3(12.0%) 1(4.0%) 2(10.5%) 0(0%) 3(12.50%) 4(16.67%) 5(27.78%) 1(5.56%)

Low X ≤ X < P40 
(3.5000)

7(28.0%) 4(16.0%) 1(5.3%) 0(0%) 4(16.67%) 5(20.83%) 6(33.33%) 2(11.11%)

Intermediate X ≤ X < P60 
(3.7500)

4(16.0%) 10(40.0%) 1(5.3%) 1(5.3%) 6(25.0%) 3(12.50%) 4(22.22%) 1(5.56%)

High X ≤ X ≤ P80 
(3.8750)

3(12.0%) 0 (0%) 11(57.85%) 10(52.63%) 3(12.50%) 3(12.50%) 0(0%) 9(50%)

Very high      X > P80 8(32.0%) 10(40.0%) 4(21.05%) 8(42.1%) 8(33.33%) 9(37.50%) 3(16.67%) 5(27.78%)

Total 25(100%) 25(100%) 19(100%) 19(100%) 24(100%) 24(100%) 18(100%) 18(100%)

*Intermediate knowledge level was not included in this questionnaire domain since the obtained percentile norm was identical with that of the high 
knowledge level

dents had no chronic diseases and no nuclear 
family members working in the health sector. 
All of the Posbindu cadres at the research lo-
cations were female with an average age of 
43.7±8.6 years, a minimum of a high school 
diploma, and housewives. Meanwhile, more 
than 50% of the respondents had no risk fac-
tors for non-communicable diseases based 
on their BMI, blood pressure, random blood 
glucose, cholesterol, uric acid, or history of 

chronic disease in the family. In general, Table 
5 shows no significant difference among some 
of the demographic factors of the Posbindu 
cadres in this study (p > 0.05).

Description of Posbindu Cadres’ CKD 
Knowledge Levels Before and After 
Education

 It is acknowledged that the success of 

Table 6. Description of Posbindu Cadres’ CKD Knowledge Levels  
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Education 
Model

Mean±SD P Value Effect Size 
(r)Pretest Posttest

1 0.5011±0.3363 0.7600±0.4359 0.000 0.6996
2 0.5304±0.2024 0.8102±0.5466 0.035 0.4742
3 0.6817±0.33217 1.0983±0.5091 0.000 0.6721
4 0.4359±0.2337 0.8570±0.4618 0.003 0.6509

CKD symptoms and examination knowledge domain
1 1.2016±0.4272 1.1154±0.3847 0.305 0.2089
2 0.7303±0.3059 1.1855±0.3801 0.001 0.6948
3 0.6615±0.4760 0.8333±0.3807 0.016 0.4909

4 0.4269±0.3398 1.1683±1.0292 0.001 0.8165
CKD treatment knowledge domain

1 0.8611±0.4291 1.0000±0.7638 0.083 0.3464
2 0.5263±0.5129 1.0000±0.8165 0.029 0.4999
3 1.0150±0.4988 1.4167±0.5036 0.001 0.6687
4 0.6667±0.4851 0.9444±0.6391 0.132 0.3554

CKD prevention knowledge domain
1 3.6700±0.4839 3.7100±0.3779 0.632 0.0985
2 3.8750±0.4229 4.2039±0.9263 0.076 0.4067
3 3.5885±0.3307 3.6354±0.4103 0.543 0.1276
4 3.5903±0.4368 3.9097±0.3316 0.003 0.6366

Table 7. Effects of Education Model on the Knowledge Domains 

chronic disease management is affected by 
patients’ understanding of health information; 
education for Posbindu cadres to improve their 
capacity; therefore, it becomes a form of com-
munity support for patients who have limited 
knowledge and lack of interaction with health 
workers.14

 This study becomes the first research 
on the effects of education on the improvement 
of CKD knowledge, in response to the increas-
ing prevalence of CKD, by strengthening the 
role of Posbindu cadres in PHC to serve as the 

driving force in the community. In this health 
promotion-based research, each group of 
cadres from each PHC received intervention 
in different education models. Education for 
the groups that involved health-worker col-
laboration was carried out in three stages, as 
previously explained in the research methods 
section. This is following what is recommend-
ed by a systematic review and meta-analysis 
in which the frequency of effective education 
should be given in 2-3 sessions, and there is 
no significant difference when given more fre-
quently.15

 Table 6. shows the four knowledge 
domains required to build a comprehensive 
understanding of CKD to increase aware-

ness of CKD early detection and prevention. 
In general, more than half of the Posbindu 
cadres involved, prior to the education inter-
vention, had very low to intermediate levels 
of knowledge in the four domains, particu-
larly in the CKD symptoms and examination 
knowledge domain. The generally non-specif-
ic CKD symptoms,16 limited laboratory test 
facilities in PHC as the front line of healthcare 
facilities, and lack of education for the public 
have reinforced such findings. In a previous 
study in 6 PHC, two patients were found with 

such symptoms as nausea, vomiting, and loss 
of appetite, and they required hemodialysis 
based on the result of the eGFR test as part 
of the research procedure.5 Some PHC con-
tinues to use hyperuricemia as a marker for 
an early biochemical parameter of chronic 
kidney disease, although it is known that the 
glomerular filtration rate or urine albumin lev-
el becomes the standard parameter for assess-
ing kidney function.17 Using biochemical pa-
rameters such as albuminuria and eGFR, the 
Kidney Early Evaluation Program (KEEP), a 
community-based screening program involv-
ing nearly 30 thousand respondents in urban 
and rural areas in the US, has found that these 
parameters are associated with awareness of 
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CKD incidence. In addition, concern for renal 
failure is less than 10% in early-stage CKD 
and is likely to be even lower in individuals 
who have no CKD, although they have a risk 
factor for developing such disease.18 Howev-
er, for Indonesia, it seems that this can only 
be performed in the future, given the numer-
ous limitations in primary healthcare facilities 
previously described.
 The fact that the majority of the public 
knowledge of CKD is limited occurs in a de-
veloping country like Indonesia and Australia, 
as a survey involving almost 1000 public re-
spondents shows relatively the same results.19 
Therefore, this study’s education intervention 
for Posbindu cadres is expected to improve 
public knowledge of CKD.
 Meanwhile, the traditional education 
medium provided for all cadres is the smart 
module given that, in some studies of health 
promotion, this type of media, either alone or 
in combination with health-related skills train-
ing, has proved to be effective.20–23 The smart 
module is distributed to each Posbindu cadre 
to increase self-capacity and allow Posbindu 
cadres to use it to provide health services in 
their regular activities.
 Table 7 shows that education mod-
el 1, which uses a smart module and poster 
gives the most minimal effect compared to the 
other three models. Meanwhile, based on the 
changed proportion of cadres with high and 
very high knowledge levels, education model 
1 relatively has no effect; instead, there is even 
a decreased level of knowledge of CKD treat-
ment and prevention. Based on the obtained 
effect size, in CKD symptoms and examina-
tion knowledge domain, education model 1 
only gives a small-sized effect, and even there 
is no effect from CKD prevention knowledge 
domain. Such findings become a matter of 
concern since both knowledge domains are 
associated with the cadres’ knowledge to im-
prove early awareness of CKD incidence and 
make efforts and improve their capacity as 
the first driving force of public health to pre-
vent CKD. This has proved that the education 
media in model 1 is ineffective in improving 
knowledge in both domains.
 In contrast, a review of 15 studies 
concludes that the integration of posters with 
other education media has improved knowl-
edge and changed attitudes and behavior.24 
Even in the digital era, posters as a traditional 
medium have proved to be effective in health 
promotion programs, especially for adult re-
spondents, according to a systematic review 
of 16 studies in both developed and develop-

ing countries.25 In addition, the distribution of 
posters is required to reach a broader range of 
audiences in a more extended period provid-
ed that it is mounted in a safe place26 and can 
reach the target audiences while they are ac-
tive.27 Education posters in research locations 
are also intended for the public, particularly 
patients with hypertension or DM, as is al-
ready done in this study. In general, even with 
the addition of another medium in the form 
of a smart module for each cadre, education 
model 1, which integrates both print media, 
cannot improve CKD knowledge among Pos-
bindu cadres.
 There is a different finding when ed-
ucation model 2 uses leaflets to replace post-
ers distributed to each cadre, resulting in 75% 
increased knowledge (medium effect). The 
remaining proportion is the significant effect 
on the CKD treatment knowledge domain. 
Similar to posters, leaflets are still frequently 
used as a medium in health promotion pro-
grams.25 Since the form of leaflets is relatively 
more practical, easy to carry, and more indi-
vidually distributed, most health promotion 
programs continue to use them. Compared to 
posters, leaflets can improve Posbindu cad-
res’ knowledge due to their practicality, and 
this is similar when leaflets are compared to 
the smart module, which is also individually 
distributed to the cadres. In terms of educa-
tion media, although there is a large variety 
of digital media which have also proved to be 
effective in some specific cases,28 the ease of 
access to education media using free internet 
services with strong digital network becomes 
the main requirement for digital media imple-
mentation29 which has yet to be fulfilled in all 
of the regions in Indonesia.
 In general, the findings related to edu-
cational models 1 and 2 did not show expected 
results probably due to the use of print media 
which are not interactive or unattractive since 
there are no audio-visual elements added, and 
it takes time and good reading skills to under-
stand them. Qualitative preliminary research 
on the choices of educational media that in-
terest the public is recommended for similar 
studies to improve the success of the program.
Meanwhile, education model 3, which uses a 
smart module and involves health-worker col-
laboration, has comparable effects on the four 
knowledge domains, including small effect 
and significant effect each from two knowl-
edge domains. A relatively similar effect to 
education model 1 is found in CKD symp-
toms and examination knowledge domain and 
CKD prevention knowledge domain, in which 
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education model 3 also gives an insignificant 
effect. Surprisingly, education model 2 has 
a more significant effect on improving both 
knowledge domains even though it involves 
no collaboration with health workers. In ed-
ucation model 3, the respondents also receive 
audiovisual education from the health work-
ers, thereby giving them the opportunity for 
a review during discussions. Therefore, fur-
ther qualitative studies are recommended to 
explore respondent factors that can affect the 
discrepancy of such outcomes.
 As expected, education model 4, 
which involves the use of smart modules, 
posters, leaflets, and collaboration with health 
workers, has the most significant effect com-
pared to the other three models. This educa-
tion model significantly affects 75% of the 
assessed knowledge domains, and the remain-
ing is a medium effect on the CKD treatment 
knowledge domain. A systematic review finds 
that more than 85% of education uses posters 
or leaflets, and 100% of education combines 
various intervention media in health promo-
tion, and this has proved to be effective in in-
creasing public knowledge and health status. 
A majority of intervention using visual media 
is more suitable for respondents with good 
health literacy, such as those in developed 
countries.25 It is undeniable that Indonesian 
people currently have relatively low health 
literacy, and various literacy gaps are found 
in developing countries, including Indone-
sia30 that urge the need for active contribution 
from health workers.31 It is encouraging that 
adding visual media in education model 4 can 
improve knowledge. Also, it is not surprising 
since, when descriptively analyzed, the high-
est proportion of cadres with a minimum of a 
high school diploma, even reaching 100%, is 
found in Ngaglik I PHC. This is in line with 
some studies that reveal a significant correla-
tion between educational attainment and the 
effectiveness of education or intervention.32,33

 On the other hand, an intervention that 
involves collaboration with a doctor and phar-
macist is implemented in education models 3 
and 4. Health-worker collaboration is required 
in all health services to optimize health out-
comes.34,35 Although these two types of educa-
tion involve the same doctor and pharmacist, 
the effect of education on CKD knowledge 
level that results in a significant effect on the 
majority of knowledge domains is only seen 
in education model 4.
 While other countries already have 
Community-Based Health Workers, trained 
Posbindu cadres through structured programs 

to increase their capacity need to be encour-
aged to increase engagement and quality 
health promotion practices.36–39 In general, 
even though the respondents have become 
Posbindu cadres, it is not easy for them to 
understand CKD materials without guidance 
from health workers. Several studies have 
found that patients with DM or hypertension 
who have received medication and treat-
ment-related information from a doctor or 
pharmacist also have a relatively low level of 
medical knowledge, and this has a significant 
correlation with levels of adherence, thus pos-
ing a risk of developing complications such as 
chronic kidney disease.40,41

 In general, this study’s educational 
models can improve knowledge, especially 
regarding CKD risk factors. Meanwhile, ed-
ucation model 1 and model 3 are relatively 
unable to improve CKD symptoms and ex-
amination knowledge domain and CKD pre-
vention knowledge domain. The selection of 
inappropriate education strategies can lead to 
failure to achieve the education goals. Health 
promoters need to pay close attention to the 
content and depth of an education material 
since some education sessions can be suffi-
ciently delivered through print media. In con-
trast, other sessions require audiovisual tech-
niques and health-worker collaboration or a 
combination thereof. Further studies related to 
the long-term impacts of such education in the 
form of increased awareness and improved 
behavior to maintain kidney health becomes 
an integral part of the sustainable process to 
improve the quality of health promotion pro-
grams.
 A more comprehensive approach 
through collaborative work in health sciences 
to provide health promotion services for soci-
ety by empowering Posbindu cadres becomes 
the strength of this study, which is also the 
first to be conducted in Indonesia. Although 
the best efforts have been made, the limited 
number of the respondents involved makes the 
generalization of the best educational method 
resulted from this study require further con-
sideration.

Conclusion

 To sum up, education model 4 has a 
significant effect (0.6366 – 0.8165) on most 
CKD knowledge domains. The addition of a 
variety of printed education media is more ef-
fective for respondents who have a minimum 
of a high school diploma.
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