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Objectives: To translate and cross-culturally adapt a
Swedish questionnaire to Arabic to assess the awareness
of pregnant women in Saudi Arabia regarding the
availability of an accurate and safe prenatal screening
procedure.

Methods: The study was conducted at the Obstetrics
and Gynecology Clinic, King Abdulaziz Medical City,
Riyadh, Saudi Arabia between December 2018 to
April 2019. The non-invasive prenatal testing (NIPT)
questionnaire, translated and validated in Arabic.
Cronbach’s alpha reliability testing was carried out to
validate the Arabic version of the questionnaire. The
sample size was 100 pregnant women, at any gestational
period, from 20 to 44 years old. This is a prospective
cross-sectional.

Results: An Arabic translated, and culturally validated
questionnaire related to the attitudes, knowledge, and
self-perceived probability of delivering a child with
chromosomal abnormality.

Conclusion: We translated and validated the NIPT
questionnaire to assess the attitude and awareness
of pregnant women regarding the availability of the

NIPT.

NC
OPEN ACCESS

NIPT,

translation, pregnancy, Arabic questionnaire

Keywords: aneuploidy, Arabic

awareness,

Saudi Med ] 2020; Vol. 41 (9): 999-1010
doi: 10.15537/smj.2020.9.25272

From the Department of Clinical Laboratory Sciences (Akiel, Aldriwesh,
Alamri, Alhawiti), College of Applied Medical Sciences; from the
Department of Medical Education (Mohamud), College of Medicine,
King Saud bin Abdulaziz University for Health Sciences; from the King
Abdullah International Medical Research Center (Akiel, Mohamud,
Aldriwesh, Alamri, Alhawiti); from the Chair of Medical and Molecular
Genetics Research (Alfhili), Department of Clinical Laboratory Sciences,
College of Applied Medical Sciences, King Saud University, Riyadh,
Kingdom of Saudi Arabia; and from the Department of Human and
Molecular Genetics (Akiel), School of Medicine, Virginia Commonwealth
University, Virginia, United States of America.

Received 23rd April 2020. Accepted 23rd July 2020.

Addyess correspondence and reprint request to: Dr. Maaged A. Akiel,
Department of Clinical Laboratory Sciences, College of Applied Medical
Sciences, King Saud bin Abdulaziz University for Health Sciences, Riyadh,
Kingdom of Saudi Arabia. E-mail: akielma@mymail.veu.edu

ORCID ID: htps:/forcid.org/0000-0002-0211-2837

Aileuploidies are numerical chromosomal anomalies
onsidered as the most frequent causes of loss of
pregnancy and developmental defects.! Chromosomal
anomalies occur in approximately one in 150 live
births.? As the frequency of aneuploidy increases with
maternal age,’ accurate and reliable screening during
pregnancy for developmental defects is necessary to
detect and diagnose such adverse events. Prenatal
testing is a screening procedure, performed during
pregnancy, to diagnose and detect pregnant women at
high risk of having a fetus with chromosomal anomalies
or developmental defects.* Screening is usually offered
in the first and second trimester of the pregnancy.’
Some examples of such tests are the first trimester
screen (FTC), amniocentesis, chorionic villus sampling
(CVS) and the non-invasive prenatal testing (NIPT).®
Non-invasive prenatal testing is a cell-free DNA test
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involving the isolation of fetal DNA from a maternal
plasma sample.” The cell-free DNA is from a placental
origin, released in the maternal circulation from
the fetal apoptotic trophoblasts.® The release of fetal
DNA fragments in maternal circulation increases with
gestational age and the reliability of testing is more than
10% as early as 10 weeks gestation.” The technology
was introduced in 2011 and is based on the detection of
cell-free fetal DNA, using next-generation sequencing
(NGS) platforms, mainly for the detection of frequent
aneuploidies such as trisomy 13, 18, and 21."°

The advantage of NIPT, compared with other
prenatal screening procedures, is that it does not
require the invasion of the placenta for the collection
of chorionic villus or amniotic fluid." The screening
test provides the highest detection rate of screening
tests for aneuploidies that included trisomy 13, 18
and 21."* There is no literature available regarding the
awareness of pregnant women in Saudi Arabia of this
highly reliable and safer prenatal screening test. The aim
of this study was to answer this question by providing
a translated and culturally adapted NIPT questionnaire
in Arabic. The questionnaire contains demographic
information, including age, mother tongue, educational
level, gestational week, number of children and previous
miscarriages as well as multiple choice and Likert scale
items exploring the attitudes, knowledge, preference for
risk information and decision-making related prenatal
testing including NIPT."’ Ttems related to the attitude
of delivering a child with a chromosomal defect, and the
self-estimated probability of such event, areincluded. The
questionnaire was translated by 2 groups of translators:
content/language experts and language experts only.
Each group consisted of 2 translators. The questionnaire
was then validated and cross-culturally adapted by a
human/medical geneticist and an epidemiologist. Given
the increased frequency of chromosomal anomalies in
the Saudi Arabian population and the need to assess the
awareness of pregnant women of this safer and accurate
screening test, we translated and adapted the original
questionnaire for implementation in a Saudi Arabian
cohort.

Methods. This prospective cross-sectional study
was conducted at the Obstetrics and Gynecology (OB/
GYN) clinic of King Abdulaziz Medical City (KAMC),
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Riyadh, Saudi Arabia between December 2018 to April
2019.

The participants were pregnant women, regardless of
gestational period, from 20 to 44 years old. Investigators
explained the purpose of the study to the target group
and if they agreed, they signed an informed consent
form. The translation team included a human/medical
geneticist, biomedical scientists and an epidemiologist.
Permission was obtained to translate and cross-culturally
validate the original questionnaire into the Arabic
language."

Inclusion criteria were all pregnant women at any
week of gestation from (OB/GYN) clinic in KAMC,
Riyadh and none from the exclusion criteria.

We utilized PubMed/MEDLINE, Cochrane and
Google scholar databases to search for previously
published studies on NIPT in Saudi Arabia. Additionally,
these databases were used to find available questionnaires
that assess the awareness of pregnant women on NIPT.
The instrument we used was designed and validated by
a Swedish research group, consisting of 2 senior experts
in clinical genetics, biomedical scientists and a midwife,
in questionnaire development.”® The questionnaire
contains demographic information related to age, native
language, educational level, gestational week, parity
and previous miscarriages as well as multiple choice
and Likert scale questions related to their attitudes,
knowledge, choice of information related to risk and
decision-making of prenatal testing including the
NIPT. The attitudes regarding delivering a baby with a
chromosomal defect, and the self-estimated probability
of the event, was included in the assessment items.

Translation and cross-cultural adaption. To translate
the questionnaire, we used 2 content and language
experts and 2 additional language experts, total was
4 translators. The questionnaire was translated from
English to Arabic and back to English, according to the
internationally accepted World Health Organization
(WHO) guidelines.'* As this process involves a totally
different language from the original, instructions were
given to the translators to not only focus on the literal
translation but to consider the conceptual meaning of
the items. The reason was that the proposed sample
may include persons with no educational background.
For the forward translation, 2 translators (T1 and
T2) independently translated the questionnaire from
English to Arabic. Subsequently, the 2 translators
discussed any discrepancies in the translation and
produced one version. T1 and T2 met the research
committee, consisting of a human/medical geneticist
(PhD holder) and an epidemiologist with a PhD,

experienced in instrument translation and validation.
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The forward translators and the research team discussed
the questionnaire, reached consensus and produced a
final version of the forward translation (Figure 1). The
resulting Arabic version was sent to 2 independent
translators (T3 and T4), who had no access to the
original English questionnaire, who translated the
Arabic version to English. The research team gave
the translators the same instructions that were given
to the T1 and T2. After completing the independent
translations, they discussed any differences, reached
consensus and produced a final version of the back
translation. The research committee met with all 4
translators to review the back-translated version and
compare it with the original English questionnaire and
produced the final Arabic version.

Validation of the questionnaire in the Saudi
Arabian cohort. A pilot study was performed with

100 participants from the OB/GYN clinic at KAMC.
Participants were fully informed about the purpose of
the validation process and the study objectives. The
questionnaire was distributed to the participants who
were waiting at the clinics. This study included only
consenting pregnant women at any gestational week.
The face and content validity were ensured during the
translation process. Any items that were not clear after
the translation were modified before and after the pilot
study.

The questionnaire was approved by the Institutional
Review Board (IRB), King Abdullah International
Medical Research Center (KAIMRC), Riyadh, Saudi
Arabia. The IRB at KAIMRC follows principles of
Helsinki Declaration. The consent form was provided
by the IRB Office at KAIMRC.

Statistical analysis. The Statistical Package for Social
Sciences (SPSS) version 25 (IBM Corp., Armonk, NY,
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Figure 1 - Schematic diagram of the translation and cross-cultural validation of the non-invasive

prenatal testing questionnaire.
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USA) was used to enter and clean the data. Level of
education, Mother tongue and number of miscarriages
were presented as percentages. The age and number of
children was presented as mean * standard deviation.
The reliability of the items in the questionnaire was
evaluated using the Cronbachs alpha to measure
internal consistency, values below 0.5 are classified as
unacceptable, values between 0.5-0.7 were classified as
acceptable. Values above 0.7 were classified as perfect.

Results. The translation process consisted of
forward and back translations until consensus was
achieved (Table 1). Since the criteria of the Likert scales
were different, the coding of items 2a, 3, 5 and 7b
were reversed to 1, the lowest score, and 5 the highest
score. In item 2, for example, we changed “I think that
examinations aiming to detect fetal abnormalities are” to
“I believe that tests aiming to detect fetal abnormalities
are”. Similarly, to make the scaling criteria clearer for
item 3, between very positive and very negative, we
inserted “positive”, “neutral” and “negative” to complete

the options. Also for item 4, the original English had
one neutral option and 2 negative options and for ease
of understanding, we changed the options to positive,
neutral and negative. The human/medical geneticist
explained that the meaning of item 3, sub-category 4
which asked about their attitude related to the blood
sample taken from the mother, to accurately determine
if the fetus has a chromosomal abnormality, was called a
non-invasive prenatal test (NIPT). Similar to item 2, in
item 6 sub-category “a” and “b”, we changed the word
“think” to “believe” as it is more culturally accepted. In
item 7, we changed the wording of some of the questions
from a passive to an active form. All these modifications
were necessary to achieve idiomatic equivalence. The
team also changed the currency in item 7d from euro
(€) into Saudi Riyals (SAR). After all the amendments
were completed, the research committee reviewed the
instrument and a consensus was reached about the
Arabic version (Table 1).

A pilot study was conducted with 100 participants,
chosen using convenient sampling method from the

Table 1 - Synthesis of the final Arabic version of the non-invasive prenatal testing.

Item Original Final consensus on the Arabic version
1 Amniocentesis' ¥ Ll e
2 I think that examinations aiming to detect fetal abnormalities are'
el bl SleasN O (Al Lol OF aiaed
2.1 Good" e
3.1 First trimester combined test'? el e J W Edel) (S A el
3.1 Not familiar with the method® Gl b jamill J il
4 How would you react upon having a child with a chromosomal aberration ) gasryos S P Olae B3 0pe Ol hsilan dny B30 n o elelizan (S
(such as down syndrome)?'? € Ogl> Lo s
4 It would not matter' st

G.a What do you think is a high probability of having a child with a

chromosomal aberration?'?

6.b What do you think is your probability of having a child with a

chromosomal aberration?'?

7.a Have you heard that it is possible to take a blood sample in early
pregnancy that with high accuracy can tell if the fetus has a chromosomal

aberration?'?

€ oo sng,S Hi o Jib 55Y 058 Blloem | L3 tizes W) VoW U
iies ac¥l o¥leis¥l oo L
§ 50911909,
130 8l By sl 3, S0 Jadl ol s e AT SOl e i el o

S rrynnS o Joms oo O

IS ey Jalad B:¥gy clillais! g o

7.c Would you need information to help your decision if to perform such a €S il s o fond LA ST S el Ll &1 el o
test?™?
7.d If this blood test would not be covered by national health insurance, would = Jo o+ ,S8) itadl 57 sl oaldl 852 15 o adais o ¥ om0 087 13)

you be willing to pay by yourself?'®
7.d If yes how much are you willing to pay? (Currency is in euros)"

9.b My partner®

§ el i @l Banes S
@2 pmed) J Al s 8 € s OF s o sy 1Y) RIS

o9
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pregnant women attending the OB/GYN clinic at
KAMC. The age of the participants ranged from 20-44
years, with an average age of 31 + 6 (Table 2). The
majority of participants (61%) had university degree.
More than half of the sample (55.6%) had no history of
miscarriage (Table 2).

To assess the validity of the translation of the
original English questionnaire, we performed reliability
testing using the Cronbach alpha. The Cronbach alpha
value ranged from 0.6 to 0.67. We did not achieve the
desired 0.7 value, mainly because the questions in the
questionnaire were not in the same category.

Discussion. The availability of the NIPT
provides accurate and safe tool for prenatal screening.
Previous report proved the accuracy of NIPT in
prenatal diagnosis in more than 8594 pregnancies.”
In this study, we describe the translation and cultural
adaptation of the NIPT questionnaire to Arabic. We
adapted a questionnaire developed by Sahlin et al
focusing on the awareness and attitudes related to the
NIPT. After search of available databases that include
PubMed, Chocrane and Google scholar, we decided to
use the Swedish questionnaire (Appendix 1) as it was
tested in a large cohort of more than 1000 participants
and contained necessary items we believe are essential
to assess the awareness of pregnant women. During the
translation process, we modified some of the questions
to ensure an acceptable fit with the Arabic culture until
consensus was reached. The majority of the modifications
were carried out during the translation process. Minor
modifications were made after the pilot study. For
example, after interacting with the patients, all from
an Islamic background, we realized that most patients
commented on item 4. In their opinion, “It will not
affect me” was culturally inappropriate and that, due to
their religious beliefs, they have to accept the outcome.
We found that converting the options in item 4 to
positive, negative and very negative more appropriate
to the Arabic cohort than the original questionnaire.
Despite these modifications on the questionnaire, the
internal consistency (Cronbach alpha) was not altered
significantly as we achieved. Values for the items
that ranged between 0.6-0.67, which falls within the
acceptable values used in questionnaire validation and
adaptation.’® The reason for achieving less than the
desired 0.7 score of Cronbach’s alpha is probably due
to the fact that the original questionnaire contained
mixed categories. The strength of our study is that it
did not focus on the literal translation of the original
questionnaire but rather focused on the conceptual
meaning. Additionally, our pilot study included

Table 2 - Participants’ demographic information and history of
miscarriages.
Variables %
FEducation
Elementary 10.0
High School 29.0
University 61.0
Mother tongue
Arabic 99.0
English 1.0
Number of miscarriages
0 55.6
1 15.6
2 14.4
3 7.8
4 6.6
Number of children (mean+SD) 2+2
Age (years) (mean+SD) 31+ 6

pregnant women with multiple educational background
and age groups. Thus, this increased the strength of
the validation. Since that the Cronbach alpha values
were within the acceptable range we did not have to
eliminate any of the items in the original questionnaire.

The limitation of this study is that it included
only pregnant women visiting the OB/GYN  clinic at
KAMC, Riyadh, Saudi Arabia. Overall, we believe that
the translation of the questionnaire was successful and
acceptable and complies with international standards of
research tools. Our translated questionnaire is ready for
use of future studies to assess the awareness of pregnant
women regarding the availability of NIPT in Arabic
community .

In conclusion, we translated and culturally adapted
the NIPT research tool that can be used to assess the
attitude and awareness of pregnant women related
to the availability of this safe and accurate prenatal
examination procedure (Appendix 2).
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Appendix 1 - Original non-invasive prenatal testing questionnaire

BE
E}% RYD-18-419812-101616

;‘f}]{/\lMRé \’—%
APPROVED

RB

Questionnaire about prenatal examinations

AGe: . Gestational week: ...........................
Number of children: .......... Previous miscarriages: .........
Mother tonGUE: ..o
Education:

[0 Elementary school or similar
[J High school or similar

[J University, two years or more
O Other: ...

1. Have any examinations been performed on your fetus? OYyes [ No
If yes, which?

First trimester combined test (FCT)
Amniocentesis

Chorionic villus sampling
Ultrasound examination, week:
Other: ....ccoocviieiiiiiciciiniccccce

ooooo

2. I think that examinations aiming to detect fetal abnormalities are ...  (Score one alternative per row.)

a) Good O O O O O Bad

b) Frightening O O O O O Not frightening

¢) Not calming ] O O O O Calming

d) Not self-evident [ O O O O Self-evident
3. What is your attitude towards: Very Very Not familiar

positive negative with the method

First trimester combined test (FCT) O O O O O (]
Amniocentesis/chorionic villus sampling O O O O O O
Ultrasound | O | O O O
Blood sample fran the mother which with high
accuracy can tell if the fetus has a chromosomal O O O O [} O

aberration
so-called non-invasive prenatal testing (NIPT)

4. How would you react upon having a child with a chromosomal aberration (such as Down syndrome)?

[ 1t would not matter
[J Negatively
O Very negatively

S. How likely do you think it is that your expected child has a chromosomal aberration?
Very likely [ O [} [} O Not likely at all

6a. What do you think is a high probability of having a child with a chromosomal aberration?
[J1:20 000 [J1:10 000 1 1:2000 1:1000 O1:200 [1:100 O1:20 Or1:10 O1:2 Oi1:1
[ 1 don’t know

6b. What do you think is your probability of having a child with a chromosomal aberration?
[11:20 000 [11:10 000 [11:2000 [11:1000 O1:200 [i:100 1:20 Oi:10 O1:2 Ot
[ 1 don’t know
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Appendix 1 - Original non-invasive prenatal testing questionnaire (continued).

7a. Have you heard that it is possible to take a blood sample in early pregnancy that with high accuracy can tell if
the fetus has a chromosomal aberration?

O Yes [J No

7b. Would you like to have such a test if it was available?
Yes, | am completely sure [ O O O [0  No, absolutely not

7¢c. Would you need information to help your decision if to perform such a test? O Yes O No
If yes, how would you like to receive the information? You may select several answers.

[J Oral information by the midwife at the maternity clinic

[J A separate visit to a doctor/midwife

[J Written information

[ Information on the internet

E0 Other: cooviiiii i

7d. If this blood sample would not be covered by the national health insurance, would you be willing to pay by
yourself? [ Yes [ No

If yes, how much would you be willing to pay?
deso €100 €200 €500 [ €1000 [J€5000

z
°©

8. What information would you like to get after undergoing NIPT? Yes
The fetal sex
If the fetus has Down syndrome

If the fetus has another, more severe chromosomal abnormality

oood
Ooooao

All chromosomal abnormalities that are detectable

9a. What affects your decision to undergo chromosomal examinations on your fetus? You may select several answers.

[J Expectations from others

1 Worry about the baby's health

[] The values of the society

[ 1 do not see any reason to decline

[ 1t is important to know the fetal sex

[ Everyone else is having such tests

[J T want to know as much as possible

[J Own experience by person with a chromosomal abnormality or other severe congenital disease
[0 Other: e

9b. Who affects your decision to undergo chromosomal examinations on your fetus? You may select several answers.

[ Myself

[J My partner

[J Family and friends

[J The midwife at the maternity clinic

[J The doctor at the maternity clinic

[0 Other: coooe s

Thank you for your participation!
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Appendix 2 - Final Arabic version of the non-invasive prenatal questionnaire.

; 59 ol 0 L il gad (£ i
Ew%? RYD-18-419812-101616 BNSM dd Le cllagad Go clas

4 IV(’MMR;"Q?% ......................... dallg s el
éf \k
A\PPROVEP _____________ Aalal claleaYioe Jalay sae
N\ IRB
e ‘
=7 REA]
e‘.\.\aﬂ‘ (6 Sha

agli L sl Sl g
@uh}iéjﬁg

15l s gl

Selivial S gl) 4 L cilia gad o cilas A /)

a2 O

Yo

il gadl) o2 ¢he G cand day) cails 1)

[(First Trimester Combined Test-FCT) daall (e Js¥) Cilill 8 Al Laadll o
(Amniocentesis) - sia¥! Jilull yasd o

(Chorionic Villus Sampling) &l cilie M yasé o

(Ultrasound) —......... i) e pi g sl (gl 3 Atipeall (58 4aY) pani

............................ (ellsd G g SH) il AT jand el
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Appendix 2 - Final Arabic version of the non-invasive prenatal questionnaire (continued).

(5 11 O ubiall) T Ayiial) il sl LIS Liags ) cilua gadl) o i /Y

(14w o o | O a (5)3u>

(5) 4de 2 O | o O o (1) dasa o
(B)i~x» o | o O O (1) 40 0 o

(5) Wyisaly o o O u] o (1) @hisal, e .

SN BaY gl J8 La il gad slad el ga La /¥
(First Trimester Combined Test-FCT) Jaall ¢ J5¥) Gilill S Jalf andl)

Cagle e pandll 4l faas ol (il A RS fas s

(] (] O (] O O
(Amniocentesis) (wssiadl Jiludl gaad

islle e pandll Al fas ol il S e s e

m} [m} O m} O O
(Ultrasound) &sisall 368 dail pand o

caslle e pandll 4l s ol (il Al ol SENEN)

[m] [m] ] [m] [m} O

Non-Invasive Prenatal Testing (eswsasS I Jaay cpial) (IS 13) Alle A8y U LAY Jalall Y1 (e padie o
(NIPT)

glle e pasill Al las ol S Alae N faa s

a a ] [m] [m} O

9(C1s1 AaDlia 13Ea) e guga S iy Gliaa daglga Gl B ma ay o glga pa Cpleliiiu LS /¢
slo

il S & um sl e Jelitl Cagu

lan gl JS & sum sall o Jelisl Casu
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Appendix 2 - Final Arabic version of the non-invasive prenatal questionnaire (continued).

$a8A (andll Jaad 1Al K A dielud claghia 4 ) cpaliai da [z V

Yo el

(s e ST ) oliSy) Sla glaall 020 (Ao I geaall (1 65 S cord dilaY) cuils 1)
dasall 82be 3 ALEN U (e il 2 b o

ALl ) Cupdall aiie s ) o

458 e glaa

i Y1 ASud (3 sk (e Clasles

oAl ko

Suandl) dad adal Bamina il Ja agSal) Adiall i (palil) AS y& JB (e Adubadt A Y andl) 138 (IS 1Y) /3 Y
Yo a0

§ AN O Cpmadaind oS caad ) cils 13

@iz duy Ao g s oy £YY o @i Juy YV o

BN sl U (g a5il) Qanal) panil dlles g Lgale Jguanl) cp i ) Cilaglaal) AL JA

¥ pxd

O o Ol s
O O Al aa ST agsa s S iy Gl Guiall S 1Y
0 - Lmnd (Sl o gus s S Sl aen o
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Appendix 2 - Final Arabic version of the non-invasive prenatal questionnaire (continued).

() e S8 lia) Sl€a) Celivia o o guuga g S0 andll Jae B &) B ARSI o i B M L4
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s o Kl e S el o 2l o
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