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Abstract

Background: Despite a global decline in new HIV/AIDS cases in low-middle countries, cases are increasing in Indo-
nesia. Low knowledge about the disease among the general population is one of the major factors responsible for
this trend. Indonesia does not have a validated instrument to assess HIV/AIDS knowledge. The HIV Knowledge Ques-
tionnaire-18 (HIV-KQ-18) has been translated into several languages and is one of the most extensively used instru-
ments for assessing HIV/AIDS knowledge. This paper describes the process of adapting and validating the HIV-KQ-18,
an instrument to assess the level of HIV/AIDS knowledge in the general population of Indonesia.

Methods: In the adaptation phase, feedback for the initial Bahasa Indonesia version was gathered from two HIV
activists, an obstetrician, two general practitioners, and 60 pilot participants. At the validation stage, we distributed
the instrument link via Google Form to 6 major regions in Indonesia. Validity was measured using known-group valid-
ity and construct validity. The construct validity was assessed using an exploratory factor analysis (EFA) with a poly-
choric correlation matrix. Cronbach’s alpha was used to analyze the internal consistency.

Results: Based on the findings in the adaptation phase, additional descriptions (namely synonyms or examples) were
added to 6 items to make thern more understandable. In the validation phase, 1,249 participants were recruited. The a
priori hypothesis in known-group validity was supported. We also found three items that did not meet the construct
validity. Based on the acceleration factor approach to interpret the scree tree in the factor analysis, using only two fac-
tors was preferable. Cronbach’s alpha values were 0.75 and 0.71 representing good internal reliability.

Conclusion: The HIV-KQ-18 Bahasa Indonesia is considered a valid and reliable instrument to assess the level of HIV/
AIDS knowledge in Indonesia.

Keywords: Infectious disease, Education, Psychometric properties, General population, Instrumental study

Introduction
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estimates that in 2019 there were 38.0 million people
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infected with HIV worldwide, and 36.2 million of them
were adults (more than 15 years). Additionally, it is esti-
mated that there are currently around 7.1 million people
who are not conscious that they have been infected with
HIV [2]. The millennium development goals (MDGs)
initiated a concerted global effort to resolve the increas-
ing spread of HIV/AIDS [3]. There is an urgent need to
develop more proactive programs with prevention edu-
cation to stem the rising incidence of HIV, and the global
community needs to re-evaluate the MDGs' progress
across all world regions.

The majority of HIV patients live in low to middle-
income countries such as Indonesia [4]. In Indonesia, at
the end of 2018, the number of people with HIV/AIDS
was 640,000 cases of which 46,000 were new cases [5].
The top five provinces with the highest number of HIV/
AIDS patients are DKI Jakarta, East Java, West Java,
Papua, and Central Java [6]. The number of deaths due
to HIV/AIDS increased by around 60% from 24,000 to
38,000 between 2010 and 2018 [5].

The results of a study (RISet KESehatan DASar/
RISKESDAS) conducted by the Ministry of Health of
the Republic of Indonesia reported that one of the main
factors causing the increase in the number of HIV cases
in Indonesia is the low level of knowledge of HIV/AIDS
[7]. Behavioral change provides the ultimate and cheap-
est protection against HIV infection since no cure nor
vaccine are available for HIV, and people with less HIV
knowledge are more likely to engage in more risky sexual
behaviors [8]. The Ministry of Health mapped the level
of knowledge of Indonesians based on the 34 provinces
in Indonesia in 2018. Based on this mapping, the level of
knowledge of HIV/AIDS in Indonesia was still very low:
67% scored below standard (<7 of 21 points) and only 1%
scored high-level knowledge (> 16 of 21 points) [7]. How-
ever, this report did not specify the type of instrument
used to measure the level of knowledge.

HIV-KQ-18 is available in many languages and already
implemented in other settings, such as Spanish, Greek
and Indonesia [9]. Two studies in Indonesia have used
the HIV-KQ-18 instrument to assess the level of knowl-
edge in Indonesia. These two studies focused on specific
communities, namely on 120 women living with HIV/
AIDS in Lampung [10] and 396 nurses who worked in
four hospitals in Jakarta [11]. However, neither of these
studies performed or reported a psychometric test of the
HIV-KQ-18, except for the study in Lampung reporting
only on the reliability test with Cronbach’s alpha [10]. No
studies exist to fully adapt and validate this instrument
for the Indonesian general adult population.

The HIV-KQ-18 instrument has been proven to be
a valid (good internal consistency, Cronbach’s alpha at
0.75—0.89), stable, sensitive, and appropriate instrument
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for all people including low-literacy populations [12].
An instrument to assess the HIV/AIDS knowledge level
is important to indicate in which specific aspects the
public needs to improve, to develop content for effec-
tive campaigns, and to assess the knowledge trend from
time to time as an indicator to measure the success of an
HIV campaign. Therefore, the study aimed to conduct
an adaptation, validation, and psychometric test of the
HIV-KQ-18 instrument on a general adult population in
Indonesia.

Methods

Research design

The study used a cross-sectional design. Data were col-
lected from September 2020 to January 2021. The study
was approved by the Research Ethics Committee of
Universitas Ahmad Dahlan, Yogyakarta, with ethi-
cal approval number 012007028 on 22 September 2020
and was divided into two main phases, adaptation and
validation.

Instrument

The instrument consisted of sociodemographic charac-
teristics and the HIV-KQ-18 instrument. HIV-KQ-18 is
the short version of HIV-KQ-45 [9, 13]. Permission to
translate the HIV-KQ-18 instrument was obtained from
Prof. Michael P. Carey, PhD (Director, Centers for Behav-
ioral and Preventive Medicine, The Miriam Hospital) on
February 11, 2020. The HIV-KQ-18 instrument is more
focused on how to prevent infection and transmission
of HIV/AIDS. This instrument consists of 18 items, and
each item has 3 options, namely “true’; “false” or “don’t
know”. Five items (no 1, 4, 11, 14, 17) are true statements,
while the other 13 items are false. The correct response
is scored 1, while 0 is used for wrong or “dont know”
responses.

We collected sociodemographic data included gen-
der, age, occupation, education level, marital status
and monthly expenses. We asked for monthly expendi-
ture data instead of monthly income since participants
indicated that they were more comfortable reporting
expenses than income. Participants were classified con-
cerning having an educational background in health
sciences (medicine, pharmacy, nursing, midwifery, and
public health) and whether they had attended a workshop
about a HIV/AIDS education. To maintain confidential-
ity, participants were given the right to only write their
name initials and age. Only researchers had the right to
access the dataset.

Cross-cultural adaptation and validation
Indonesian researchers conducted a literature review
and agreed to continue the study of the HIV-KQ-18
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instrument’s validation with several caveats, including:
(i) Indonesia does not yet have a validated instrument
that can be used to assess HIV/AIDS knowledge; and
(ii) there are some very interesting questions that need
to be explored further, such as condom knowledge and
the method of transmitting HIV/AIDS. Based on our
findings and experiences, these two themes are still rela-
tively rarely discussed in public. The original HIV-KQ-18
instrument was translated to Bahasa Indonesia using a
forward—backward translation. As a result, the Indonesia
research team is continuing to adaptation processes.

The research team consists of scientists and profes-
sionals in the fields of HIV, health, and psychometrics
study. There are nine Indonesian authors in the team
and their origins also represent three regions of Indone-
sian (West, Central and East Indonesia). Five authors are
from Western Indonesia (MRR, Z, DAP, RN, and RSP),
three authors from the Central Region (BA, MM, and
MNM), and one author from the Eastern Region (SR).
Because of the various dialects in each region, this rep-
resentation can reduce the chance of bias or ambiguity.
In addition, DAP and BA are Indonesian researchers who
have conducted similar studies several times. Further-
more, all Indonesian authors are lecturers, and lecturers
in Indonesia are required to ‘do community service! The
majority of them have taken part in HIV/AIDS education
programs for the community, particularly for middle and
high school teachers and students. Several of the authors
have conducted at least one similar study (some are in
the process of submitting manuscripts and some are in
the process of collecting data).

Some psychometric study components, such as con-
tent validity, face validity, and construct validity [14-16],
were investigated in this study. As illustrated in Fig. 1,
an expert panel analyzed and consolidated the Indone-
sian translation of the original version in order to obtain
consensus on inconsistencies and produce a version 1 for
field testing to 60 participants. At the end of the instru-
ment, we added a question “Out of the 18 items, which
statement was the most difficult or took a long time to
answer?” This question was used to identify additional
obstacles by participants to understand the HIV-KQ-18
Bahasa Indonesia instrument.

Participants

Participants were Indonesians at least 17 years old,
who consented to participate in the study. Participants
involved in the study were sampled from six of Indo-
nesia’s main regions, namely: Sumatra, Java, Sulawesi,
Kalimantan, 'Bali and Nusa Tenggara, and 'Maluku and
Papua! It is important to highlight that the 'research site’
in this study refers to the participant’s domicile location
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(district and province) as submitted on the online link
that we distributed.

Sample size

The sample size calculation was based on a study suggest-
ing at least 100 participants should be the minimum limit
for psychometric study [17]. Two previous studies stated
that the minimum number of participants should be 200
if the number of items in the instrument is not more than
40 [18, 19]. Another study recommends that the mini-
mum number of participants involved in a psychometric
study should be the number of items in the instrument to
be validated multiplied by ten [20]. Accordingly, the min-
imum number of participants for each region included
in the study is 180 (18 items x 10). Ergo, the minimum
total of participants in this study was set at 1080 (180 x 6)
participants.

Data collection

The initial Indonesian version of HIV-KQ-18, after for-
ward and backward translations, was evaluated by the
Indonesian research team. After obtaining ethical clear-
ance, in the adaptation phase we requested feedback for
the initial version of the HIV-KQ-18 from HIV activists,
an obstetrician, general practitioners and 60 pilot partici-
pants (10 participants from each region). Feedback was
reviewed by the Indonesian research team to develop the
final version of HIV-K(Q-18 Bahasa Indonesia.

In the validation phase, we distributed the online link
of the final version of HIV-KQ-18 Bahasa Indonesia
through several social media from 29 September 2020 to
6 April 2021, namely: WhatsApp, Facebook inbox, email,
Instagram, and Twitter. If participants joined through
various media, we removed the duplicate participants
based on the initials and date of birth. Figure 1 provides
an overview of the study procedure.

Data analysis

During the adaptation phase, we discussed all of the
participants’ suggestions. Furthermore, the Indonesian
core research team compiled and analyzed the pilot data
for the best choice of words and word order in one sin-
gle sentence (item) through consensus. Notably, when-
ever differences emerged in this phase, these issues were
resolved by consensus.

Participants’ characteristics in the adaptation phase
were analysed descriptively. Item analysis was conducted
by calculating the percentage of the correct answers of
each item and corrected item-total correlation. Items
with the percentage of correct answers being between
30 and 80% were considered appropriate [21], because it
avoids floor and ceiling effects and allows for additional
scores to capture knowledge gains after an education
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Translation of HIV-KQ-18 to Bahasa Indonesia using
a forward-backward translation
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Fig. 1 Adaptation and validation of HIV-KQ-18 for Indonesian population

program. Items with a corrected item-total correlation
lower than 0.3 were considered to indicate that the items
were candidates for deletion [22]; however, an item with a
corrected item-total correlation higher than 0.25 was still
considered acceptable.

Validity and reliability tests were used to analyze the
psychometric properties of HIV-KQ-18 Bahasa Indo-
nesia. Cronbach’s alpha was used to analyze the internal
consistency, and a Cronbach’s alpha of higher than 0.7 is
considered as a reliable instrument [22].

Validity was measured using known-group validity and
construct validity. Known-group validity was determined
by comparing the HIV knowledge between participants
based on four variables, namely education level, edu-
cational background, experience in attending a work-
shop about HIV and monthly expenses. Previous studies
conducted in the Asian general population have dem-
onstrated that different subgroups based on education
levels [23-29], HIV education [28] and sociceconomic
status [23, 24, 27-29] have different HIV knowledge
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levels. Therefore, the a priori hypothesis was made that
participants with higher education level, educational
background in health sciences, experience in attend-
ing a workshop about HIV and higher monthly expense
had significant higher HIV knowledge than participants
with lower education level, without educational back-
ground in health sciences, never experience in attending
a workshop about HIV and lower monthly expense. The
difference of HIV knowledge levels was assessed using
an independent t-test for a variable with two subgroups,
while ANOVA test for comparing HIV knowledge for a
variable with more than two subgroups. If the result from
ANOVA was significant, a post hoc analysis was carried
using a Bonferroni test.

HIV-KQ-18 has dichotomous options; therefore, an
exploratory factor analysis (EFA) using a polychoric cor-
relation matrix was conducted to assess the construct
validity [30, 31]. Munoz-Quezada et al. (2021) used
polychoric correlation to conduct factor analysis when
validating an instrument with dichotomous options to
measure the perception and knowledge about exposure
to pesticides [32]. To eliminate the subjectivity in inter-
preting the scree plot, the number of factors that could be
retained was determined based on eigenvalues, parallel
analysis, optimal coordinates, and acceleration factor. If
these parameters had different recommendations regard-
ing the number of factors to be retained, other considera-
tions were applied in which a factor should have at least 3
items [20] and the possibility of underlying factors to be
interpreted. Goodness of fit was assessed using the root
mean square of residuals (RMSR) and the Root Mean
Square Error of Approximation (RMSEA). A factor load-
ing of 0.4 or higher is required to indicate a good rela-
tionship between each item and underlying factor [20].

All statistical analyses were performed using the Statis-
tical Package for Social Sciences (SPSS) version 26 (IBM
Corp, Armonk, New York, USA), except for the EFA that
was analyzed in R version 41.0 and RStudio Version
1.4.1717 using packages of polycor, nFactors and psych.
The level of statistical significance was set at p<0.05.
Atlas.ti (Scientific Software Development GmbH, Ber-
lin, Germany) was used to analyze the feedback from the
participants regarding the most difficult item in respond-
ing to the HIV-KQ-18 Bahasa Indonesia.

Results

Participant characteristics

In total, 1,249 participants were recruited from six
regions in Indonesia during the validation phase. All
participants were those in the productive age range, pre-
dominantly females, with the majority of participants’
monthly expenses being<2 million rupiah (USD 137).
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The details of the sociodemographic characteristics of
the participants are presented in Table 1.

Adaptation

After collecting feedback from participants during the
adaptation phase, Table 2 indicates some improve-
ments in the sentence structures or word selections. In
total, there were 6 (six) items to which adjustments were
made. The language patterns were adjusted by changing
word selection, adding synonyms, or giving an example
so that the item’s context could be correctly interpreted
by a broader range of participants. For example, some

Table 1 Farticipants' characteristics

Variables n %
Total participants 1,245 100
Age

18-25 728 583

25-35 336 269

35-45 185 148
Gender

Female 715 572

Male 534 428
Education level

Up tosenior high school 315 252

Bachelor 804  b44

Postgraduate 130 104
Marital status (n=1201)

No 812 676

Yes 389 324
Maonthly expense (in Rupiah) (n=1160)

<2 million 718 8198

2-3 million 168 145

3—4 million 100 86

4-5 million 72 6.2

=5 million 102 88
Having educational background in health sciences
(n=1242)

Mo 578 465

Yes 664 535
Have attended workshop(s) about HIV (n= 1248)

No 811 851

Yes 435 348
Location

Sumatra 204 163

Java 217 174

Kalimantan 200 160

Bali and Nusa Tenggara 209 167

Sulawesi 209 167

Maluku and Papua 210 168




Page 6 of 12

(2022) 20:55

Arifin et al. Health and Quality of Life Outcomes

{uljjarxowe pue ulidue se yans

‘SN0IGIUE PasN AUOLILICD 150W 831 Jo sajdwlexa papn|aul ap)
pALIBbEg s UDp "UiTsISyow B UlIsId WD SYRoIGH UL YoJuo Yo
JQUUD UBYEUNBEUSL DI DUIDIES A4 JDja] Uy Yopn Bupioasas
(upjsguie)/upjsdaays

O BPELW LUDPUCD B 5 WOPUOD US [BINIEU B 18Y) paume|dxa ap)
J31oy Ubypqiag Wopuay ubbuap

UDYBUIPUDQID Al UDMBIELU WBiop JIoq Yiqa] sbunysag (upysqui)
N o pquUIcE Iy 1op 10N qia) BUBA) WD 1Ny Upyoqiag Wopuoy

(s53| 4o shep g se Ap2inb pios 3U1 Jo uoneINp 3yl pagUes an)
ISYBJULS) YO§3135 Loy (D)) § [OUWIS oUW

NIUNLU UEYE 'TU SNUSS DPUD)-DpU DY 1SY2JUL2] YOpNS SNUEs puo)
DpUD) UonunuAwW 100833 upBuap Al 1sY3juL3) Yol Bund Bunig
L1 10) AJH W0y s3ns (im Adgeq ayi ey peduw

3 sey siy ], £awey ‘aausiuas snolaald 34Ul Ul JUSWS1ES 3yl
fJuep 01 80UBUBS BUC PAPPE 3M UDIIPPE U] SPIDM M) B
Buippe Ag aoualuas 2yl J0 UDIsIan UBSaUopU| 241 AUET )
dnpiy anwinas Af4 piuapuaLy upyp siyol bupd 1ipq ppod
yodwiopiaq jur oy pAubunpupyip Buppas Buod uruol bpoday oAl
sofuad uppnuawW odop A puapuad (LUDY puDm Bupioas

(LWN1780ANGNP PUE X35 |BUE SENOM 211 pRPPE )

pud Bupioas upBuap (SNUBANGNE INJB[ELW) [BUD SY35

upBungny uoynyoEw oIp oyl Al 10inJa1 I0d op pyuom Bupioas
(1IN0 sawo wuads ayl yoiym Ag ssazoud auyl se wnd piom

a1 Jo Bueaw ayl paue|dxa pue wsebio puom 3yl pappe an)
535 UDBUNGIyIag DWDEs Al DUSYIE) DIUDMm

Bupioas yobazuaw Jodpp upy o (o ads upyIonjabu uw wngas)
FLspbIg/syowIp 1odeousw pud Bupioas Winjagqas siuad yUpuapy

o
QU upypuNBE UL Bip oIl Al BUSKYIE) UD D Yo pn Bupioasss

1310y UBYPQIEG Wopuoy DpOAUBP K
UBMBIELU WIDIBP IDq Yiq 3| Dl13Y3q WBID Ny UDYDqI3q Wopuoy

snuas Bupd 1syajuua) opum— opuD
uppynfunuauw Jodas upbuap Al 1sy3juL3) yoga) buod Bupig

oAU
ppoday pAULD DINUELW IDADP Al UDBU3P [ILUDY DIjUDMm BUpIoas

pud upbuap snup
INfjaLU syas UpBLNGyag pip oiqode A Duaa) Jodop pus

syas upbungnyiag
DLUD(ES A DU 3] D)uow Yobadu s ouwads upyionabuaus
/ SyoLuip Iedpaus pud BUpIoas winjagas siuad yupuapy

sanoiguue Buper siay Joays JajH 126 10U |im uosiad

WIOpUOD Xa31e|
B 5300 UBY1 AJH 1sUIeEe 131180 sYI0m WOPUOD UIs [BINJEU

pazau Buiag yo subis
snolas moys Apainb 44 yuam paiaaul uaag asey oym ajdoag

Ageq
LIoquUn 13y o3 sniia a3 anb ued glH Y uewosm Jueubaid v

UBLL B LI X35 [BUE SBUY 84S JI AIH 120 Ued uewom v

xas Buunp Al Bunizb woy uewom
e sdady SWnd/saxew)|s uew e aigjaq siuad sy no Buing

€l

Zl

(apew aney am sabueys
331 J0 310U B Yym Buo|e) UDISIBA URISIUOPU] [BUY BYL

(aP1ae [eulblio) uelsauopu|
ul Ul B|SURI) PIRMYIBG PUR PJRAMIOY JO SYNsay

uoisian ewbug  way|

aseyd uoneidepe 01 BUIpIOIDE SLLBM L -DY-AIH JO UCIsIAaY g ajqeL




Avrifin et al. Health and Quality of Life Outcomes (2022) 20:55

participants were more familiar with the term “climax’,
while others did not understand that word and were more
familiar with the term “orgasm”; therefore, we added the
Indonesian term for orgasm.

Item analysis

Item number 14 was answered correctly by nearly all the
participants (97.1%) (Table 3). On the other hand, based
on our analysis, item number 12 was the most difficult
item with less than 30% of participants correctly answer-
ing this item. This finding was in line with our Atlas.ti
review that the fewest participants reported item num-
ber 14 as the most difficult statement to answer while the
items about condoms (including item number 12) were
the most difficult, according to participants. The other
16 items were acceptable since the percentage of correct
answers was between 30 and 80%. Four items (no 4, 11,
14, and 17) had corrected item-total correlation lower

than 0.3, and only two items (no 11 and 17) were lower
than 0.25.

Validation

Based on known-group validity, the HIV knowledge of
participants with bachelor (11.04+3.9) and postgraduate
(13.1+3.6), educational background in health sciences
(12.0+3.6), experience in attending a workshop about
HIV (11.94+3.8) and higher monthly expense>5 mil-
lion (12243.9) had significant higher HIV knowledge

Table 3 Itern analysis of HIV-KQ-18 Bahasa Indonesia
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than participants with education level up to senior high
school (9.6+4.2), without educational background in
health sciences (9.7 4.2), never experienced attending a
workshop about HIV (10.3 £ 4.0) and monthly expense (2
million (10.5 4+4.0) (Table 4).

In the EFA, based on eigenvalues, 5 factors could be
retained, only 3 factors based on parallel analysis and
optimal coordinates, while 2 factors based on accelera-
tion factor (Fig. 2). However, the interpretation of 3 or
5 factors was very difficult and some items were cross-
loading. Furthermore, in the model with 5 factors, one
factor only had 1 item. Therefore, two factors, with each
contained of 9 items, were retained from the EFA with
RMSEA value of 0.133 and RMSR value of 0.06. No item
had loading factors lower than 0.30. Three items (no 8, 9,
17) had a loading factor higher than 0.30 in both factors.
The details of the EFA are presented in Table 5.

The Cronbach’s alpha value of the first factor was 0.75,
while the second factor was 0.70. These indicated these
two factors had good reliability.

Participants’ statements about the most difficult item

to answer

Of the 1,249 participants, 915 participants (73% response
rate) responded to the question regarding which items
were the most difficult to answer. It was important to
highlight that most of the participants mentioned more
than 1 item. Nearly half of the participants (45%) said the

Item Percentage of Corrected item-
correct answers  total correlation
1 Coughing and sneezing do not spread HIV 701 0340
2 A person canget HIV by sharing a glass of water with someone who has HIV 696 0441
3 Pulling out the penis before a man climaxes/cums keeps a woman from getting HIV during sex 634 0403
4 Awoman can get HIV if she has anal sex witha man 755 0270
5 Showering, or washing one’s genitals/private parts, after sex keeps a person from getting HIV 578 0476
[ All pregnant woman infected with HIV quickly show serious signs of being infected 359 04%
7 People who have been infected with HIV quickly show serious signs of being infected 566 0483
8 There is a vaccine that can stop adults from getting HIV 634 0497
] People are likely ta get HIV by deep kissing, putting their tongue in their partner's mauth, if their 44.1 0405
atner has HIV
10 Awoman cannot get HIV if she has sex during her period 765 0493
11 There is a fernale condom that can help decrease a woman's chance of getting HIV 56.7 0226
12 A natural skin condom works better against HIV that does a latex condom 248 0382
13 A person will not get HIV if she or he is taking antibiotics 723 0546
14 Having sex with mare than one partner can increase a person’s chance of being infected with HIV G971 0253
15 Taking a test for HIV one week after having sex will tell a person if she ar he has HIV 343 0427
16 A person canget HIV by sitting in a hot tub or a swimming pool with a person whao has HIV 7358 0497
17 A person canget HIV from oral sex 675 0175
8 Lsing vaseline ar baby oil with condoms lowers the chance of getting HIV 485 0416
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Table 4 Known-group validity of HIV-KQ-18

Variable HIV-KQ-18  p-value

score
Mean 5D

Education level
Up to senior high schoal 96 42 <0007
Bachelor 1.0 39
Postgraduate 131 36

Having educational background in health sci

ences
Mo Q7 42 <0001
Yes 120 36

Have attended workshop(s) about HIV
No 103 40 <000
Yes 1mne 38

Maonthly expense (in Rupiah)
< 2 million 105 40 <0.00°
2-3 million 1.3 37
3—4 million 16 40
4-5 million 1.7 4.1
=5 million 12.2 39

“ A post hoc analysis showed that the difference between these three
educational levels were significant (p<0.001)

® The difference was only significant between participants with monthly
expenses =5 million Rupiah and < 2 million Rupiah
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questions regarding condoms (items 11, 12 and 18) were
the most difficult for them to answer (Fig. 3). Further-
more, 11% of those who answered said that the questions
about the HIV/AIDS incubation period (items no 6, 7,
and 15) were also difficult to answer. The most common
reason given was a lack of HIV/AIDS education. Other
findings in the study were 149 participants (16.3% from
915) stated that the instrument was very useful for deter-
mining a person’s level of HIV/AIDS awareness because
(i) to answer correctly, this instrument had to be read
properly; and (ii) the sentence structure for each item
was simple, clear and easy to understand.

Discussion
Our findings suggest that the HIV-KQ-18 Bahasa Indo-
nesia is a reliable and valid instrument for use in a gen-
eral Indonesian population. The instrument’s adaptation
phase indicates that adding a few words or examples to
explain the context of each item is extremely beneficial
to participants’ understanding. This approach has also
been applied in other adaptation and validation studies in
Indonesia [33, 34]. Furthermore, based on factor analysis,
we preferred to use two factors based on visual inspec-
tion of the scree tree.

This study is the first HIV-KQ-18 Bahasa Indonesia
psychometric test study in Indonesia. QOur results show
that our adaptation test has expanded the use of the
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Fig. 2 The non-graphical solution of Scree plot to determine the number of factors to be retained
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Table 5 Factor analysis of HIV-KQ-18 Bahasa Indonesia
Item Description Loading factor Cronbach’s
alpha
Factor 1 Factor 2
People are likely to get HIV by deep kissing, putting their tongue in their partner's mouth, if their 057 0.33 075
partner has HIV
2 A person can get HIV by sharing a glass of water with someone who has HIV 0.96 0.27
16 A person can get HIV by sitting in a hot tub or a swimming pocl with a person who has HIV 0.80 0.01
People who have been infected with HIV quickly show serious signs of being infected 0.62 on
[ All pregnant woman infected with HIV quickly show serious signs of being infected 0.54 0.25
1 Coughing and sneezing do not spread HIV 0.49 0.06
8 There is avaccine that can stop adults from getting HIV 0.40 0.37
15 Taking a test for HIV one week after having sex will tell a person if she or he has HIV 039 0.28
11 There is afemale condom that can help decrease a woman's chance of getting HIV 030 0.04
17 A person can get HIV from oral sex 039 0.73 0
10 A woman cannot get HIV if she has sex during her period 018 0.66
4 A woman can get HV if she has anal sex with a man 015 0.62
3 Pulling out the penis before a man climaxes/cums keeps a woman from getting HIV during sex 0.05 0.59
8 Using vaseline or baby oil with condoms lawers the chance of getting HIV 0.08 0.58
13 A person will not get HIVif she or he is taking antibiotics 030 0.57
Showering, or washing one’s genitals/private parts, after sex keeps a person from getting HIV 0.25 0.48
14 Having sex with more than one partner can increase a person’s chance of being infected with HIV 0.27 0.46
12 A natural skin condom works better against HIV that does a latex condom 0.23 0.41

instrument in a broader general population compared
to previous studies that used the instrument only for
nurses [11] or people living with HIV [27]. In addition,
participants were given an opportunity to report which
statements were the most difficult for them. The major-
ity of participants reported difficulty in responding to
items regarding condoms, while others confessed to
knowing little about HIV/AIDS. Other than sexual inter-
course, some participants have ambiguity on how HIV/
AIDS is transmitted and how to reduce the risk of getting
HIV/AIDS. In the study, 97% of participants correctly
answered item number 14, indicating that the majority
of participants believed that HIV/AIDS is closely linked
to sexual activity with more than one partner. However,
more than half of the participants still believe that deep
kissing with a partner with HIV did not transmit HIV,
and using Vaseline or baby oil can be used with condoms
to lower the risk of getting HIV.

HIV-KQ-18 Bahasa Indonesia can differentiate the
HIV knowledge levels of participants according to edu-
cation level, educational background, having experi-
ence attending a workshop about HIV and monthly
expenses. Participants with higher education level, edu-
cational background in health sciences, experience in
attending a workshop about HIV and higher monthly
expense significantly had higher HIV knowledge than
participants with lower education level, without educa-
tional background in health sciences, never experience

in attending a workshop about HIV and lower monthly
expense. These findings support the a priori hypothesis
and known-group validity.

For construct validity, different considerations lead to
different number of factors to be retained. We decided
to retain 2 factors although the original version HIV-
KQ-45 suggested only 1 factor [13]. The first factor
tends to focus on the HIV transmission outside sexual
intercourse, excepts 2 items, namely “taking a test for
HIV one week after having sex will tell a person if she
or he has HIV” and “there is a female condom that can
help decrease a woman's chance of getting HIV” On
the other hand, the second factor describes about HIV
transmission due to sexual intercourse, except 1 item “a
person will not get HIV if she or he is taking antibiot-
ics. The RMSEA value is indicated that the model has
low goodness of fit but the RMSR value is closed to 0.05
indicated the model has acceptable validity. We assume
that the structural validity of the HIV-KQ18 is accept-
able, although further investigation is necessary. The
corrected item-total correlation shows that questions
number 4, 11, 14, 17 had a corrected item-total corre-
lation lower than 0.3. The questions are related to the
type of sexual intercourse, the use of female condom
and change of sex partner which may be uncommon in
our country. The culture, law and religion in Indonesia,
also support the normal sexual intercourse with sin-
gle partner. Based on this situation, we recommend to
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1. Coughing and sneezing do not spread HIV

2. A person can get HIV by sharing a glass of water with
someone who has HIV

3. Pulling out the penis before a man climaxes/cums keeps a
woman from getting HIV during sex

4. A woman can get HIV if she has anal sex with a man

5. Showering, or washing one's genitals/private parts. after sex
keeps a person from getting HIV

6. All pregnant woman infected with HIV quickly show serious
1 signs of being infected

7. People who have been infected with HIV quickly show
serious signs of being infected

&. There is a vaccine that can stop adults from getting HIV

9. People are likely to get HIV by deep kissing, putting their
tongue in their parmer's mouth, if their partner has HIV

10. A woman cannot get HIV if she has sex during her period
11. There is a female condom that can help decrease a woman's
chance of getting HIV

12. A natural skin condom works better against HIV that does a
latex condom

13. A person will not get HIV if she or he is taking antibiotics
14. Having sex with more than one partner can increase a
person's chance of being infected with HIV

15. Taking a test for HIV one week after having sex will tell a
person if she or he has HIV

16. A person can get HIV by sitting in a hot tub or a swimming
pool with a person who has HIV

17. A person can get HIV from oral sex

18. Using vaseline or baby oil with condoms lowers the chance
of getting HIV

0.0

Fig. 3 Questionswhich were the most difficult for participants to answer according to AtlasTi analysis
pS

10.0 15.0 20.0

Percentage

supervise the participant during the application of this
instrument in the future research.

Three items had cross loading factors between 2 fac-
tors. Since the development of HIV-KQ-18 also mandates
that the instrument should also include items regarding
sexual risk behaviours [13]; therefore, we suggest that
these items need more explanations. For example, item
no 17 needs more information about the meaning of “oral
sex”. If this instrument is used as self-assessment instru-
ment, a synonym of oral sex should be added to this item.
If this instrument used as a part of interview, the inter-
viewer should add an explanation about the meaning of
oral sex.

Our study has both strengths and limitations. The
strengths of the study are that it is the first adaptation
and validation study of HIV-KQ-18 with over 1,000
participants from all main islands in Indonesia, and
data collection was obtained from six main regions in

Indonesia. The study provides evidence of validity and
reliability in the range of participants’ educational back-
grounds from low to high educational background. The
limitation of the study is that since the instrument was
distributed through an online link, there is a potential
participant bias that people with lower education and
poor literacy levels would not participate in it. This is
indicated by most participants are people with a bachelor
degree, while only 25.2% of participants have an educa-
tional background of up to senior high school. Since peo-
ple with poor literacy levels may have lower knowledge
about HIV/AIDS, our findings may be slightly higher
than the real public knowledge of HIV/AIDS. However,
the study covered the two age groups with the largest
number of people infected with HIV in the last ten years,
i.e. 25-49 years (roughly 70%) and 20-24 years (roughly
15%) [35]. Further studies are proposed to use the instru-
ment in paper form to target participants with low
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literacy levels, especially those who are not connected to
the internet or have low educational levels.

Conclusions

Based on psychometric analysis, HIV-KQ-18 Bahasa
Indonesia is a valid and reliable instrument to assess the
level of HIV/AIDS knowledge in the Indonesian popula-
tion. We encourage the use of this standard instrument in
future research and its use as a reference for measuring
HIV knowledge.
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