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Abstract

Targeted prophylaxis for venous thromboembolism (VTE) using the Caprini risk score (CRS) is effective reducing postoperative
VTE. Despite its availability as preventive strategy, risk scoring remains underutilized. Critics to the CRS contend the time it takes
to complete, and its limitation to English language. Aim is to create and validate patient-completed CRS tools for Spanish, Arabic,
and Polish speakers. We translated the first patient-completed CRS to Spanish, Arabic, and Polish. We conducted a pilot study
followed by the validation study. Using PASS version | |, we determined that a sample size of 37 achieved a power of 80%, to
detect a difference of 0.1 between the null hypothesis correlation of 0.5 and the alternative hypothesis correlation of 0.7 using a 2-
sided hypothesis test, significance level of .05. We tabulated and categorized scores using SPSS version 23 to estimate x, linear
correlation, and Bland Altman test. k value >0.8 was defined as “almost perfect agreement.” From 129 recruited patients, 50 (39%)
spoke Spanish, 40 (31%) spoke Arabic, and 39 (30%) spoke Polish; average age 51 (16.69) years, 58 (45%) were men, with less than
college education (67%). Mean (standard deviation) CRS was 5 (3.90), the majority (63%) above moderate VTE risk. We report
excellent agreement comparing physician and patient results (x = 0.93) and high correlation 0.97 (P < .01) for the overall score.
Bland Altman did not show trend for extreme values. We created and validated the first Spanish, Arabic, and Polish versions of the
patient-completed CRS, with excellent correlation and agreement when compared to CRS-trained physician-completed form.
Based on these results, the physician needs to calculate the body mass index. Completing the form was not time-consuming.
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Introduction

Venous thromboembolism (VTE), comprising deep vein

thrombosis and pulmonary embolism (PE), is a largely preven-
table global cause of morbidity and mortality. It represents the
second most common postoperative complication and the
third most common cause of excess mortality and cost in peri-
operative patients." Nonfatal VTE events are responsible for
one-third of disability-adjusted life years.>> Hence, VTE pre-
vention is the most important strategy for improving hospitalized
patients’ safety and reducing VTE-related complications.*> Sur-
prisingly, despite the available strategies for VTE prevention,
adequate target prophylaxis remains underutilized.®®

The need and timing of thromboprophylaxis are based upon
balancing both patient and procedure-specific risks for bleeding
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and thrombosis, and the use of VTE prediction tool is recom-
mended to aid on this decision. Among the existent VTE risk
assessment models, the 2005 Caprini risk score (CRS) is the
most widely used and validated model.”'> It weights indepen-
dent risk factors for the individual, summing up a total score that
correlates with the risk of postoperative VTE.'® Implementation
of the CRS has lowered the incidence of postoperative VTE; in
fact, the 9th American College of Chest Physician (ACCP)
guidelines recommend the use of this model for risk stratifica-
tion in nonorthopedic surgical patients.'” However, critiques to
the CRS include relative complexity for reliable use, interpreter
dependence, limited to one language, and time-consuming for
health-care providers.'®

There is a known association between low health literacy and
worse medical outcomes.'**° This, combined with limited Eng-
lish proficiency, constitutes an even greater barrier to health
care, comprising a vulnerable group with high prevalence of
poor health status in the nonnative speaker population.*'** Our
study was designed taking advantage of the patient-centered
communication”>> and focused on the subject of VTE preven-
tion. Moreover, we expanded our reach to 3 widely spoken
languages worldwide (Spanish, Polish, and Arabic).?*2® In the
absence of patient-centered VTE risk assessment instruments,
we aim to create and validate patient-completed versions of the
CRS in these 3 languages.

Methods
Patients and Methods

We prospectively recruited consecutive Spanish, Arabic, and
Polish native-speaking patients and their relatives (>18 years
old) at John H. Stroger Hospital from October 2016 through
March 2017. We included patients admitted to a medical or a
surgical unit and excluded patients with inability to read or
write, altered mental status, visual disorders, and acquired/con-
genital cognition impairment. A 3 step methodology was used
for creation and validation on each language.

Step I: Standardized translation. We recently designed and vali-
dated the first patient-completed CRS with almost perfect agree-
ment compared to a physician-completed score.”’ Considering
body mass index (BMI) was ineffectively estimated by patients,
this should be calculated by the physician to obtain the final score.

We translated the patient-completed CRS from English to
Spanish, Arabic, and Polish following a standardized process.
First, 3 language-native authors independently translated each
form into Spanish (L.H.P., D.O., and X.A.), Arabic (A.A., M.L,,
and A.L.), and Polish (W.K., A.L., and L.P.). Then, a fourth
author created a unified version for Spanish (H.F.), Arabic
(F.I.), and Polish (A.L). Finally, all translators for each lan-
guage reviewed the last form for accuracy. (Appendix)

Step 2: Pilot study. We conducted a pilot study to identify addi-
tional challenges specific to each language. In this phase, we
conducted a standardized interview on hospitalized patients and

their family members. During the first part of the interview,
patients calculated their CRS using the form in their native
language. Subsequently, a native-speaker physician blinded to
the patient’s answers, scored the CRS for the same patient. At
the end of the interview, we tabulated both forms for analysis.

Step 3: Validation. In a 15-week process, we prospectively
enrolled patients admitted to the medical and surgical units.
Patients were interviewed following the standardized process
detailed above. Each rater received a training session on the
CRS by one of the senior authors prior to starting the validation
process. The local institutional review board approved this
study and waived signed consent.

Statistical Analysis

We categorized CRS into very low, low, moderate, and high
risk, as proposed in the 9th edition of the ACCP Evidence—Based
Clinical Practice Guidelines,'® and measured agreement level
using Cohen x. Using PASS version 11, we determined that a
sample size of 37 achieved a power of 80%, to detect difference
of 0.1 between the null hypothesis correlation of 0.5 and the
alternative hypothesis correlation of 0.7 using a 2-sided hypoth-
esis test with a significance level of .05. k statistic values of 0.4
or less are considered as poor, 0.41-0.60 as moderate, 0.61-0.80
as substantial (good), and 0.81-1 as almost perfect (excellent)
agreement.>® We calculated Spearman correlation coefficient to
assess validity and correlation of the overall scores. Also, to
quantify agreement between patient—physician cumulative CRS,
we used the Bland Altman method. All statistical analysis was
conducted in SPSS, version 22 (IBM Corp, Armonk, New York)

Results

In the pilot phase, we recruited a total of 83 patients, 33 (40%)
spoke Spanish, 15 (18%) spoke Arabic, and 35 (42%) spoke
Polish. Patients found difficulties adding up each item to obtain
the cumulative score. However, in the interim analysis, this
mathematical error did not affect the agreement level between
physician- and patient-completed CRS. Therefore, no changes
were made to the forms prior to the validation phase.

In the validation phase, we enrolled a total of 129 patients,
50 (39%) spoke Spanish, 40 (31%) spoke Arabic, and 39 (30%)
spoke Polish. The Spanish-speaking group (n = 50) had a mean
(standard deviation [SD]) age of 48 (15.8) years; 22 (44%)
were men, with less than college education in its majority
(76%). The Arabic-speaking group (n = 39) had a mean
(SD) age of 43(15.6) years; 20 (50%) were men, with less than
college education (50%). The Polish-speaking group (n = 39)
had a mean(SD) age of 62(12.7) years; 16 (41%) were men,
with less than college education (74%). The mean (SD) CRS
calculated by the physician were 5 (4.37), 4(3.85), and 4 (3.12)
for Spanish, Arabic, and Polish, respectively. When combined,
the majority (63%) were classified above moderate risk of
VTE based on the CRS (Table 1). Patients spent a median of
6 minutes (3-8) filling the form.
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Table I. Patient Characteristics.

Variables Cohort
n 129
Language n (%)
Spanish 50 (39.00)
Arabic 40 (31.00)
Polish 39 (30).00
Age (SD); range 51(16.7); 17-91
Spanish 48(15.8); 18-88
Arabic 43(15.6); 17-82
Polish 62(12.7); 29-91
Gender
Women 71 (55.00)
Men 58 (45.00)
Education level
No education 3(23)
Elementary 40 (31)
High School 44 (34.1)
College 40 (31)
Postgraduate 2 (1.6)
Patient-completed score, mean (range) 5.00 (0-18)
Physician-completed score, mean (range) 5.00 (0-18)

Abbreviation: SD, standard deviation.

The agreement level was excellent when the CRS was cate-
gorized following the ACCP guideline recommendations (x =
0.93). Similar results were obtained when we stratified the anal-
ysis by languages, there was an excellent agreement level for
Spanish (x = 1.00), Arabic (x = 0.93), and Polish (x = 0.85)
forms. Spearman correlation coefficients between patient- and
physician-completed forms were 0.97 (P < .01) for the entire
cohort (Figure 1), 0.98 (P < .01) for Spanish, 0.95 (P < .01) for
Polish, and 0.99 (P <.01) for Arabic. The Bland Altman plot did
not show any trend for extreme values (Figure 2).

Discussion

We have created and validated the first Spanish, Arabic, and
Polish versions of a patient-completed CRS, the most widely
used perioperative VTE risk assessment model resulting not
only in excellent correlation but also in excellent agreement
when compared to CRS-trained physician-completed form.
Our results may facilitate the implementation of a patient-
driven risk assessment for Spanish-, Arabic-, and Polish-
speaking communities in the world.

Patient-reported questionnaires have been found useful,
valid, and well suited when health issues of complexity are
explored in medical and surgical patients.*'? Jolly et al vali-
dated a self-reported instrument to assess disease impact named
The Lupus Impact Tracker’; capturing unique information
prior to the medical encounter and incorporating patient’s per-
spective for disease management. The incorporation of a
patient-completed CRS is in line with this approach.

Providing a good estimate of the risk of thrombosis may
positively influence physicians in the selection of appropriate
prophylaxis and aid in reducing the burden of VTE. Although
the individualized risk assessment approach might be currently
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time consuming, it is effective and more importantly strongly
advocated.>*>>1®

The 2005 Caprini Risk Assessment Model (RAM)'” has been
extensively validated in terms of its predictive value for VTE
posthospitalizations, enabling adequate extended postdischarge
prophylaxis when warranted.'%!'%3" It is the most widely used
RAM and currently serves as the guideline for thromboprophylaxis
decision-making in nonorthopedic surgical patients.'® However,
the scoring for VTE risk stratification using CRS has been obtained
by the physician or care provider since its inception. Cassidy et al
successfully implemented a thromboprophylaxis protocol based
on the CRS in surgical patients. This protocol aimed to dictate
the type and duration of VTE prophylaxis by incorporating
recommendations to the electronic medical records. Using this
protocol, patients with scores less than 5 efficiently received a
mechanical thromboprophylaxis avoiding bleeding complications.
There was a proven decrement of PE rate at 30 days (1.1%-
0.5%).>® Similar results were observed in a recent meta-analysis
of 13 studies by Pannucci et al. Among 14 776 patients, those with
scores less than 6 did not get any significant VTE reduction by
using pharmacological thromboprophylaxis, indicating that these
patients can be safely spared from pharmacological prophylaxis.®’
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Strengths of our study include the lower average level of
education in the patients assessed, which may enhance the
external validity of our results. In addition, our methodology
included a rigorous standardized translation process. The avail-
ability of the patient-completed CRS in 3 commonly spoken
languages in the globe strengthens its potential reach and
applicability. Moreover, despite the criticized cumbersome
nature of the score,'® in our study patients required an average
of 6 minutes to fill the form with an excellent agreement level.

Limitations to our study include that this was a single-center
study and that we did not plan to determine correlation with VTE
incidence. Conversely, the demographics at our institution
allowed for a diverse nationality enabling us to use native speak-
ers of each of the languages from both the patient and the phy-
sician standpoint. The new score needs confirmation of the BMI
by the treating physician. There is substantial evidence reporting
inappropriate obesity estimation when BMI calculation is based

Appendix

Spanish Questionnaire

on patient-reported height and weight.** Because such data
would be readily available in the medical records and are nec-
essary to define the intensity of prevention, we do not think this
should extinguish the applicability of our score.

We believe that implementing a patient-completed RAM would
be a favorable way to promote self-advocacy in collaboration with
the hospital team and provide the appropriate prophylaxis with a
less time-consuming decision process. Taking advantage of a self-
completed questionnaire, the incorporation of the patient CRS may
precede the patient—physician encounter, and the results as well as
interpretation be discussed during the patient—physician interac-
tion. This strategy may apply for hospitalized patients as well as
ambulatory encounters during perioperative risk evaluations.

The patient CRS is not meant to supplant the final physi-
cian’s oversight for the intensity and duration of thrombopro-
phylaxis, but to assist in simplifying the risk stratification of
patients, accounting for BMI and bleeding risk.

1. Seleccione su EDAD

2. Agrega 1 PUNTO por cada frase que aplique

[] En el Gitimo mes, varices tortuosas?

[] En el Gltimo mes, ha tenido un ataque cardiaco?

[] Insuficiencia cardiaca congestiva

Estag en rieggo de trombogie?

Sélo s médico pusde determinar 3 usted e3td en riesgo de tromdasis venosa profunda (TYP), un codgulo de sangre que se forma en una de Las venas profundas de la
plema. Una revisién de su Mistoria persoral y salud actual puede determinar 3i usted esth en niesgo de desarrollar esta cordicion, Tome un momento para completar este
cuestionario para usted (o complételo para un ser querido). Luegs hable con w medico scbre su riewgo de TVP y aregintele que puede hacer para protegene.

1 0 - 40 afos de edad (0 puntos)
L] 41-60 afios de edad ( 1 punto)
[] 61-74 afos de edad (2 puntos)
[ 75 ahos o mayor ( 3 puntos)

Puntaje: ___

1 En el Gltimo mes, ha tenido una cirugia que requiera anestesia general por mas de 45 minutos?
[] En el Oltimo mes, piernas hinchadas por cualquier causa?

[ ] En el Gltimo mes, ha tenido una infeccion severa o grave (por ejemplo neumonia / pulmonia)
[ ] Historia de enfermedad inflamatoria intestinal (incluye Crohn o colitis ulcerativa)

[ ] Enfermedad crénica pulmonar que no sea asma (Enfermedad pulmonar obstructiva cronica)
] Reposo en cama por MENOS DE tres dias, incluyendo caminatas de MENOS de 10 metros de distancia

Puntaje:

3. Solo PARA MUJERES, agregue 1 PUNTO por cada frase que aplique

[T]  Planificacién familiar con hormonas (Pastillas anticonceptivas, dispositivos implantables en piel, parches) o
terapia de remplazo hormonal?

[[] Esta embarazada o dio a luz durante el Gltimo mes?

[] Historia de feto nacido sin vida, MAS DE TRES abortos (a repeticién), parto prematuro con preeclampsia, o
bebe nacido pequefio para la edad de gestacion (bajo peso al nacer)

Puntaje:

4. Agrega 2 PUNTOS por cada frase que aplique

[[]  Alguna vez su medico le ha dicho que tiene cancer, leucemia, linfoma o melanoma?

[]  Enel dgitimo mes, ha tenido yeso o inmovilizador que lo ha mantenido sin moverse?

L] En el ultimo mes, ha tenido un catéter en una vena del cuello o del pecho que proporcione medicamentos
(ejemplo: linea venosa central, catéter de dialisis o para quimioterapia)

[[]  Reposo en cama por MAS DE tres dias, incluyendo caminatas de MENOS de 10 metros de distancia

Puntaje:

5. Agrega 3 PUNTOS por cada frase que aplique

[] Ha tenido alguna vez un codgulo de sangre en sus piernas o pulmones?

L] Sus padres hermanos o hijos han tenido alguna vez un coagulo de sangre en sus piernas o pulmones?

] Usted o algin familiar tiene una enfermedad de la sangre relacionada con la formacién de coagulos en la
sangre.

Puntaje:

Consentime e informade

omr.a;vm:wr«nmlwmaammunnmpnnm \bnrarumwamwwmwmmewmacumuwmucw«s

3us proveodores medcos £ progdeto do eate con fnes Fyudar ertonder los taciores 30

S0 350CASI08 00N OMbOtS (S0AgUICS 09 3angre) en nmmxrxum Armarua.-uumm o & Incamveriaries # rar €58 CuBSIOnErE § Su PIIIBACER

s estrctaments volrtara. Al 107ar e3te CLESIONIND MO8 POTINN reVEd” 5, NStONal medico y COTORIN 3 ha Kriad L trombo (CO8guI 30 5ang'E) en ol pasaco La Formacen
O comtendra datos. ¥ 158 resutadas se martendtan esrctaments conficercales.
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Spanish Questionnaire

Estag en rieggo de trombogie?

6. Agregue 3 PUNTOS por cada frase que aplique

[] En el dGltimo mes, ha tenido cirugia de reemplazo de cadera 6 rodilla?

[] En el Gitimo mes, ha tenido fractura de cadera, pelvis o pierna?

] trEnael Gltimo mes, ha tenido trauma severo? (multiples huesos fracturados debido a caida o accidente de
nsito)

[71 En el Gltimo mes, ha tenido dafio o accidente en la columna vertebral que resulte en paralisis del cuerpo?

[] Enel Gltimo mes, ha tenido un coagulo en el cerebro o un sangrado en el cerebro?

Puntaje:

7. Si tiene una CIRUGIA PLANEADA EN LOS SIGUIENTES DIAS, seleccione una de las opciones.

[ En los siguientes dias, tiene planeada una cirugia bajo anestesia general MENOR a 45 minutos? (1 punto)
[ En los siguientes dias, tiene planeada una cirugia bajo anestesia general por MAS de 45 minutos, incluyendo
laparoscopica o cirugia artroscopica?(2 puntos)

Puntaje:

PUNTAJE TOTAL

Nivel de educacion: No educacion__ Basico__ Secundaria__ Universitario__  Post universitario__

Consentimiento informado:
Gracias por participar 6n NUestna encuosta, Su MESPUESta o8 i para anuuroi 5 NO afectara en absoluto ol servicio 0 cuidado que
mmm m . Bl p de este i con fines icos y ayudard al invesSigador medir s

m‘muwmmmm[&nmmw}mom en general o qQue no
w»ﬁwomwmﬂwm o v su vanis voluntaria. Al llenar oste cussbonano nos permird rovisar tu
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Polish Questionnaire

Czy grozi Ci zakrzepica 2yt gtebokich (potocznie tromboza)?

Tkt | wlgcrsie biart moke twarded Cry rrecrywitcn gros G milrrepica b gyboxich, stan Chorobowy polegaipcy fe Dowaletiu peuzep w uktadrie byl glybolich, niCrpice) kndanm
daleych. Wgled w hiniorig osob sty crar atlualey e sdrowis Ta Ccgromne mecierie | male decydomed o tym wy 2ajdupss 59 w grupe asdb 1 yaycer arech ) choroly. Polwed
vy ne asolxite mypeiniecie poritirego formule u [moter ibariet mypeini go w rrien bike) G asoby). Dotdt tare! by shoraulows! g 1o imoim urrer sby dowedriel 1y
wew) o romborie | Dotadid sy o morew Jrobid by 2aoobiec eaertalramy roratiow lIge MG Ien d

1. Proszg wybierz odpowiednia ilosé punktdw w zaleznosci od twojego wieku

. ‘

[7] 0-401at(0 punktéw)
D 41 - 60 lat (1 punke)

[ 61-741at(2 punkty)
[71 75 lati wzwyz(3 punkty)

Wynik:
2. Dodaj 1 punkt za ka2de ofwiadczenio ktére dotyczy twojoj osoby w przeciggu ostatniego micsigca
g zhebyhpma&unpomq‘a wymagajgca znieczulenia ogdlnego trwajqca ponad 45 minut
L] Zylaki
] Spuchnigte nogi z jakicjkolwick przyczyny
] Zawelserca
] Powatna infekcja (na przyklad zapalenie phuc)
7] Zapalenie jelit (dotyczy réwniez choroby Crohna lub wrzodziejjcego zapalenia jelita grubego)
] Niewydolnodé serca
(7] Choroba pluc wlgcznic z POCHP; przewlekla obturacyjna choroba pluc (nie dotyczy astmy)

wynik___
[ 3. Tyiko dta koblet, dodaj 1 pusk zs katde cbwisdczenie kiére dotyczy twojaj osoby

] Akwalne/bierzgce ic hormonalnej antyh pcji ( doustne tabletki antykoncepcyjne, antykoncepcyjne implanty podskérne,
plasiry antykoncepcyjne] lub prowadzona terapia hormonalna

[7] Cigtalub polég; krécej nit miesige od daty poredu

L] Przebyte niewytlumaczalne wewngtrzmaciczne obumarcie plodu, powtarzajgce si¢ poronienia (wigcej nik 3), przedwezesny poréd w
stanie przedrzucawkowym {toksemia) lub wydanie na $wiat bardzo malego dziecka (ponizej normy wagi urodzeniowej)

Wymik:___

4. Dodaj 2 punkty za katde z ponitszych ofwiadczen ktére dotyczg twojej osoby lub odpowiedt na ich pytanic brzmi TAX

[} Jedli kiedykolwick zdiag u Ciebie raka, bistaczke, chloniaki lub czemiska rlodliwego {nic dotyczy innych skérmych schorzar
nowotworowych)

(7] Proteza lub gips ktéry uniemotliwiat ci poruszanic nogy w trakcie ostatniego miesigea

ﬂ Zainstalowana rurka w naczyniach krwionodnych na s2yi lub klatce piersiowe] ktéra dostarczs krew lub lekarstwa do serca ( whiucie cen
tralne, wenflon, albo port naczyniowy)

Wymik:

5. Dodaj 3 punkty za katde z ponitszych odwiadczef ktdre dotyczq twojej osoby lub odpowied? na ich pytanie brami TAK
(] Czy kiedykelwick misted zakrzep krwi (zakrzepica 2yt glgbokich, zatorowodé plucng)

7] Osoby blizkie na pierwszej linii pokrewiefisiwa u ktérych stwierdzono zakrzep krwi (rodzice, rodzefistwo lub dzied)
] Twéj lub u kogot z rodziny pozytywny wynik tesidw krwi wskazujgcy na wysokie ryzyko wystgpowania zakrzepdw krwi

[ Wymik:____
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Polish Questionnaire

Czy grozi Ci zakrzepica 2yt gfebokich (potocznie tromboza)?

6. Wybrad odpowiednic punkty

] Przymuscwy dlutszy pobyt w létku lub ograniczona mobilnodé, dotyczy réwnict wymiennej ortezy zaloonej w przeciggu ostatnich 72
godzin (1 punkt)

[7] Jedli twojs cbecna sytuacja zdrowotna sprawia e jesteé zmuszony do pobytu w tétku na 72 godziny lub diulej (2 punkty)

Wiymnik:

7. Dodaj 5 punktéw za kazde odwisdczenie kiére dotyczy twojej ozoby w przeciagu ostatniego miesijcs

Sntuczne biodro lub operacja wymiany stawu kolanowego

Zlamane bicdro, miednica lub noga

Powalne, traumatyczne przejécia { np. Duta iloéé damafl 2 powodu upadku lub wypadku samochodowego)

Vszkodzony rdzefl krggowy powodujgcy paraliz

Przebyty zawat ( dotyczy réwniel udaru mézgu, przemijaj§cego ataku niedokrwiennego [TIA]L krwotoku érédmézgowego)

[ooooq]

L C—

8. Wybierz odpowiednig ilodé punktéw w zalenodc od dhugodc czasu trwania twojej nadchodzgcej operaci (jedli w ogdle)

[ Planowana mnicj powakna operacja wymagajgca znieczulenia ogélnego trwajgcego krdcej nik 45 minut (1 punkt)
L Planowana powakna operacja wymagajgca znieczulenia ogdinego trwajgcego dlulej niz 45 minue, dotyczy rdwnict operacji la
k : A P
pa powej oraz Ar pii (2 punkty)

Wymik:
SUMA WSZYSTKICH PUNKTOW
Mmmamem
powylszej anid m:amunmmmm ype owej ankiety w taden sposth nie wplynie negatywnie
1thumwmmucmlﬁ mm;mimumwmmimuwmmmm
mierzyd problematycznodd w rozumieniu coynnikdw ryzyka zwigzamych z Tromboza, z jekimi ma do czynienia drisiejsza lacja. W nie
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