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Abstract:

Background: Congenital and acquired bleeding disorders present with various symptoms ranging from mild to 

severe manifestation.  In recent years, attempts have been made to apply bleeding histories in questionnaires to 

predict the risk of bleeding and describe the symptoms’ severity.  The Pediatric Bleeding Assessment Tool (BAT) 

is a pediatric-specific bleeding checklist set that has been accepted worldwide and was translated to multiple 

languages including Thai.  Objectives: (a) The study aimed to test the validity and reliability of the self-administered 

BAT and compare with the professional-administered BAT among Thai children with bleeding disorders, and (b) 

to descriptively evaluate severity using the self-administered BAT.  Method: This is a descriptive study of patients 

receiving a diagnosis of bleeding disorders treated at the King Chulalongkorn Memorial Hospital between 2019 

and 2020.  The patients were interviewed by a physician using the Thai version of the BAT application followed 

by a self-administered assessment over the next two weeks.  Results were analyzed using mean and test-retest 

reliability by intra-class correlation (ICC).  Result: Totally, 41 eligible pediatric and adolescent patients, a median 

age of 10 years (ranged 2-20) were enrolled [17 with von Willebrand disease (VWD), 8 with severe hemophilia A, 

3 with congenital factor VII deficiency and 13 with immune thrombocytopenia (ITP)].  The total mean scores of 

self- and professional-administered BAT were 8.88 and 8.98 respectively (p = 0.819).  However, subgroup analysis 

showed statistically significant differences between the two groups in diseases that have high BAT scores (severe 

hemophilia A and chronic ITP).  The mean duration of the interview was 9.68 and 3.51 minutes, respectively 

(p < 0.001).  The score was also shown to depend on the disease and severity descriptively.  Conclusion: Self- 

administered BAT application is comparable with interviews by physicians in identifying the bleeding disorders 

and evaluating severity, but higher score need to be interpreted more carefully.  The nondiagnosed mild bleeder 

may be encouraged to find medical attention, and known bleeders could also assess any severity change by 

themselves.
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นิพนธต์น้ฉบบั

ความถกูตอ้งและความน่าเช่ือถอืของแบบประเมินเลอืดออกดว้ยตนเองภาษาไทย
ผ่านโปรแกรมเพือ่พยากรณ์ความเสีย่งเลอืดออกในผูป่้วยโรคเลอืดเด็ก
ศิศีมาส  สุวรรณวจิติร1,2   ภมูนิทร ์ ฉวพีศิาล2 และ ดารนิทร ์ ซอโสตถกิลุ1,2

1แผนกโลหติวทิยาและมะเรง็เดก็  2หน่วยปฏบิตักิารวจิยัเพือ่การบูรณาการและนวตักรรมทางโลหติวทิยาและมะเรง็เดก็ ภาควชิากมุารเวชศาสตร ์ คณะแพทยศาสตร ์

จฬุาลงกรณม์หาวทิยาลยั

บทคดัย่อ

ความเป็นมา ภาวะเลอืดออกผดิปกตแิต่ก�ำเนิดและเกดิภายหลงัมกัมอีาการหลากหลายตัง้แต่เลก็นอ้ยถงึรุนแรง ทีผ่่านมามคีวามพยายาม

ทีจ่ะน�ำอาการเลอืดออกมาใชส้รา้งแบบสอบถามเพือ่ประเมนิความเสีย่งของการตกเลอืดและความรุนแรง ชดุประเมนิเลอืดออก (Bleed-

ing Assessment Tool: BAT) ในเด็กเป็นชดุค�ำถามเฉพาะส�ำหรบัเด็กทีไ่ดร้บัการยอมรบัท ัว่โลกและไดร้บัการแปลเป็นหลายภาษา

รวมทัง้ภาษาไทย  วตัถุประสงค ์(1) เพือ่ทดสอบความถกูตอ้งและความน่าเชือ่ถอืของชดุประเมนิเลอืดออกทีบ่นัทกึแบบทดสอบดว้ย

ตนเองเปรียบเทยีบกบัการบนัทกึโดยแพทยใ์นผูป่้วยเด็กไทยทีม่โีรคเลอืดออกผดิปกต ิ(2) ประเมนิความรุนแรงโดยใชช้ดุประเมนิเลอืด

ออกทีบ่นัทกึแบบทดสอบดว้ยตนเอง  กระบวนการ: เป็นการศึกษาเชงิพรรณนาของผูป่้วยทีไ่ดร้บัการวนิิจฉยัวา่เป็นโรคเลอืดออกผดิ

ปกตริบัการรกัษา ณ โรงพยาบาลจุฬาลงกรณ ์ระหวา่งปี พ.ศ. 2562-2563 ผูป่้วยจะไดร้บัการสอบถามตามค�ำถามในชดุประเมนิเลอืด

ออกและบนัทกึโดยแพทยผ่์านโปรแกรมประยกุตเ์วอรช์นัภาษาไทย จากนัน้บนัทกึแบบทดสอบดว้ยตนเองอกีครัง้ในสองสปัดาหถ์ดัไป 

วเิคราะหผ์ลลพัธโ์ดยใชค่้าเฉลีย่ และ test-retest reliability โดย intra-class correlation (ICC)  ผลลพัธ ์ผูป่้วยเด็กและวยัรุ่นที ่

เขา้เกณฑ ์41 ราย อายมุธัยฐาน 10 ปี (ช่วง 2-20 ปี) ไดร้บัการลงทะเบยีน (17 รายวนิิจฉยั von Willebrand disease  8 รายวนิิจฉยั 

โรคฮโีมฟีเลยี A ชนิดรุนแรง  3 รายวนิิจฉยัภาวะพร่องปจัจยัการแขง็ตวัชนิดที ่7 แต่ก�ำเนิด และ 13 รายวนิิจฉยัโรคเกลด็เลอืดต�ำ่จาก

ภมูคิุม้กนั) คะแนนเฉลีย่ของชดุประเมนิเลอืดออกของผูท้ีบ่นัทกึแบบทดสอบดว้ยตนเองและบนัทกึโดยแพทยเ์ท่ากบั 8.88 และ 8.98 

ตามล �ำดบั (p = 0.819)  อย่างไรกต็ามการวเิคราะหก์ลุม่ย่อยแสดงใหเ้หน็ความแตกต่างทีม่นียัส �ำคญัทางสถติใินกลุม่ทีม่คีะแนนสูง 

(โรคฮโีมฟีเลยี A ชนิดรุนแรงและ เกลด็เลอืดต�ำ่จากภมูคิุม้กนัเร้ือรงั) พบระยะเวลาการบนัทกึชดุประเมนิเลอืดออกเท่ากบั 9.68 และ 

3.51 นาทตีามล �ำดบั (p < 0.001) ระดบัคะแนนยงัขึ้นกบัชนิดและความรุนแรงของโรคอกีดว้ย  สรุป การบนัทกึชดุประเมนิเลอืดออก

ดว้ยตนเองไดค้ะแนนเทยีบเท่ากบัการบนัทกึโดยแพทย ์ ในประเด็นเพือ่คน้หาผูม้โีรคเลอืดออกผดิปกตแิละประเมนิความรุนแรง แต่

ควรแปลผลดว้ยความระมดัระวงัในกรณีทีม่คีะแนนสูง ผูท้ีม่เีลอืดออกเลก็นอ้ยและยงัไมไ่ดร้บัการวนิิจฉยัอาจไปพบแพทยร์วดเร็วขึ้น  

ผูป่้วยโรคเลอืดออกผดิปกตเิดิมสามารถประเมนิการเปลีย่นแปลงความรุนแรงไดด้ว้ยตนเอง

ค�ำส �ำคญั :	 l เครือ่งมอืประเมนิภาวะเลอืดออกในเด็ก  l ชดุค�ำถามประเมนิภาวะเลอืดออกในเด็ก  l การทดสอบดว้ยตนเอง

			   l ความเสีย่งเลอืดออกง่าย

วารสารโลหิตวิทยาและเวชศาสตร์บริการโลหิต. 2568;35:31-7.
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Introduction

Pediatric bleeding disorders are rare and consist of 

congenital and acquired causes including von Willebrand 

disease (VWD), congenital factor deficiencies, inherited 

platelet disorders, immune thrombocytopenia (ITP), and 

others.  The symptoms’ presentation varied ranging 

from mild to severe disease comprising mucocutaneous 

bleeding as epistaxis, heavy menstrual bleeding, bruising, 

hemarthrosis, gastrointestinal (GI) bleeding or bleeding 

just after a traumatic event/surgery.  Unlike the severe 

bleeding episodes that urge patients to seek medical 

attention, mild bleeding disorders are often missed by 

their parents and these may disturb daily life activities.

In 2009, Bowman, et al.1 created the Pediatric Bleed-

ing Questionnaire (PBQ) containing five specific clinical 

aspects, i.e., umbilical stump bleeding, cephalhematoma, 

postcircumcision bleeding, post-venipuncture bleeding 

and macroscopic hematuria, aimed to screen children 

tending to have VWD.  The PBQ exhibits a sensitiv-

ity of 83% and a specificity of 79%.  The score also 

correlates well with disease severity.  This study was 

modified from the MCMDM-1 VWD Bleeding Question-

naire2 which was mainly based on adult patients with 

VWD.  The adult questions were also assigned scores 

together with menorrhagia or postpartum hemorrhage 

events.  Concerns have arisen that use of a bleeding 

questionnaire for mild bleeding disorders may become 

“saturated” (already high scoring) and thus uncorrelated 

with severity in other severe diseases.3 

In 2016, Mahdi S, et al.4 proved the bleeding score 

(International Society on Thrombosis and Haemostasis/

Scientific and Standardization Committee Bleeding As-

sessment Tool: ISTH-BAT)5 among adult and pediatric 

groups correlated to plasma levels of various diseases of 

clotting factor deficiencies (factor I, V, VII, VIII, IX, XI).  

However, any bleeding screening questionnaire was 

limited to mild bleeding disorders, because there might 

not be any bleeding events to document.  Moreover, 

the bleeding severity was confused with “frequency” 

more than “site” of bleeding such as central nervous 

system (CNS) or GI hemorrhage.  The tool also included 

a PBQ but originally did not comprise postcircumcision 

bleeding, umbilical stump bleeding and cephalhemato-

ma as seen in the pediatric group but later included in 

the “other bleeding problems” domain.  An ISTH-BAT 

score of 5 or more indicates bleeding events risks by 

8.1% showing incident rates of 3.7 per 100 person-years 

(95%CI: 1.8-6.6).  The score above 3 also indicates the 

same incidental rates of bleeding.3

In Thailand, Pakdeeto S, et al.6 developed a Thai 

version (Thai pediatric-BAT) adopted from the ISTH-

BAT which was available as a mobile application and 

certified by a professional English-Thai translator.  The 

purpose was to use it as a screening tool for mild 

bleeding disorders.  The result corresponded well with 

the original ISTH-BAT in all aspects.

The primary aims of BAT and other bleeding as-

sessment tools are to avoid unwanted laboratory test-

ing, predict the risk of bleeding, describe symptom 

severity and inform the need for treatment.  Therefore, 

in our study, we performed BAT as a standard tool for 

pediatric bleeding disorders to bleeder detection and 

evaluated disease severity.  The evaluation process 

was based on a comparison between professional- and 

self-administered and the reliability was verified.  The 

self-administered BAT could be performed as an upfront 

strategy for motivating new bleeders to seek medical 

attention.  The known bleeders can also determine 

bleeding severity by themselves.

The objectives were (a) to test the validity and 

reliability of the self-administered BAT and compare 

it with the professional-administered BAT among Thai 

children with bleeding disorders and (b) to descriptively 

evaluate severity using the self-administered BAT.

Materials and Methods

Participants 

Forty-one eligible pediatric and adolescent patients 

(24 males and 17 females) at the median age of 10 

years (ranging between 2 and 20) were enrolled at the 
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King Chulalongkorn Memorial Hospital between 2019 

and 2020.  The diagnoses included VWD (18 cases), 

ITP (13 cases), hemophilia A (8 cases) and congenital 

factor deficiencies (3 cases) shown in Table 1.  The 

exclusion criterion considered any patient treated with 

any antiplatelet and anticoagulant agents.

Bleeding assessment tools

A questionnaire in the form of Thai pediatric BAT 

was used as a standard tool by combined PBQ/ISTH-

BAT.  The questionnaire was a reported form of bleeding 

symptoms categorized in 14 parts including epistaxis, 

cutaneous bleeding, minor cutaneous wound, oral cavity 

bleeding, GI bleeding, hematuria, posttooth extraction 

bleeding, surgical bleeding, menorrhagia, postpartum 

bleeding, muscle hematoma, hemarthrosis, CNS bleed-

ing and other pediatric-specific bleeding.  The pediat-

ric-specific bleeding includes postcircumcision, umbilical 

stump, scalp hematoma, bleeding after venipuncture 

and subconjunctival hemorrhage.  These answers were 

assigned to a scoring system by one trained physician 

with ranges of 0 (no bleeding) to 4 (severe symptoms) 

in each domain rendering a total of 56 scores.  The 

range 0 to 2 score in childhood was defined as normal.

Study protocol

The descriptive-analytic study was approved by the 

institute’s ethics committee (RA510/63).  All eligible 

participants voluntarily joined the study, and no par-

ticipants were excluded during the study period.  The 

children and the parents (for patients aged below 15 

years old) were interviewed using the BAT by one trained 

physician, and the duration was recorded.  In the next 

two weeks but not more than four weeks, parents or 

patients were asked to complete the BAT application 

again without any supervision.  The duration of the 

self-administered BAT was collected. 

Statistical analysis

Scoring by BAT was compared between professional 

and self-administration.  All of these data were repre-

sented in mean±standard deviation (SD) and frequency 

(%). The difference and correlation between the two 

methods were measured using a paired t-test.  The 

p-value below 0.05 was defined as statistical significance. 

Test-retest reliability was confirmed with the intra-class 

correlation coefficient (ICC), and all statistical analyses 

were evaluated using SPSS software version 21.

Results

Baseline characteristics in this study are shown 

in Table 1.  With the professional-administered BAT, 

the mean score was 8.98±5.73; this was quite similar 

to self-administered BAT with 8.88±6.40.  The mean 

difference was 0.10±2.71 (p = 0.819, 95%CI: -0.76 to 

Table 1  Demographic characteristics

Parameter Value (n = 41)

Age (year), median (IQR) 10 (5-26)

Sex, n (%)

-  Male 24 (58.5)

-  Female 17 (41.5)

Diagnosis, n (%)

-  Acute ITP 8 (19.5)

-  Chronic ITP 5 (12.2)

-  Congenital factor VII deficiency 3 (7.3)

-  Severe hemophilia A 8 (19.5)

-  Type 1 VWD 6 (14.6)

-  Type 2 VWD 11 (26.8)

Abbreviation: IQR, interquartile range;  ITP, immune thrombocytopenia;  VWD, von Willebrand disease
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0.95).  However, subgroup analysis showed a statisti-

cally significant difference between professional- and 

self-administered versions in the high BAT score group. 

This included chronic ITP (11.60±6.19 vs. 14.80±7.01; p = 

0.020, respectively) and severe hemophilia A (13.88±3.91 

vs. 11.38±2.97; p = 0.003, respectively) except congen-

ital factor VII deficiency (19.33±4.16 vs. 23.33±2.31; p = 

0.321, respectively).  The duration to fulfill BAT of both 

methods for all diseases showed a significant difference 

(3.51±0.84 vs. 9.68±3.68 min; p < 0.001, respectively) 

(Table 2).  Using Bland Altman analysis, we found the 

limit of agreement (LOA) (SD) between the two methods 

was between -5.32 and 5.52 and a bias of +0.098 units as 

represented by the gap between the X axis, corresponding 

to the zero difference (Figure 1).  The self-administered 

BAT showed a good correlation to the professional- 

administered BAT.  The test-retest reliability was 

performed and the intra-class correlation (ICC) was 

0.90 (p < 0.001; 95%CI: 0.82-0.94).  The score showed 

descriptive differences between the diseases and tended 

to depend on the disease severity.

Discussion

The study proved the self-administered BAT, which 

was first approved for health care providers only, is 

reliable as a screening tool in defining the bleeder and 

assessing the severity of the disease when compared 

with the professional-administered BAT.  The higher 

score can be demonstrated in a group of severe diseases 

as the scores of congenital factor VII deficiency were 

higher than VWD.  Although a higher score raises the 

concern of inaccurate results compared with those of 

the professionally performed the positive questionnaire 

still warns medical providers to be more careful in 

supervision allowancing for self-administered to be valid. 

Nevertheless, a patient with severe bleeding tends to 

Table 2  BAT scores and duration to complete the questionnaire between professional- and self-administered BAT

Parameter
Professional-administered BAT Self-administered BAT

p-value
Mean scores ±SD Mean scores ±SD

Disease

Total 8.98 ±5.73 8.88 ±6.40 0.819

Acute ITP 3.75 ±0.71 3.88 ±0.64 0.685

Chronic ITP 11.60 ±6.19 14.80 ±7.01 0.020

Congenital factor VII deficiency 19.33 ±4.16 23.33 ±2.31 0.321

Severe hemophilia A 13.88 ±3.91 11.38 ±2.97 0.003

Type 1 VWD 4.50 ±1.64 3.33 ±0.82 0.110

Type 2 VWD 7.64 ±3.04 7.09 ±3.02 0.311

Duration to complete the questionnaire (min)

Total 3.51 ±0.84 9.68 ±3.68 < 0.001

Acute ITP 3.25 ±0.89 9.25 ±2.77 < 0.001

Chronic ITP 3.80 ±0.84 10.00 ±1.41 < 0.001

Congenital factor VII deficiency 3.67 ±0.58 9.00 ±7.94 < 0.001

Severe hemophilia A 3.87 ±0.99 12.38 ±3.46 < 0.001

Type 1 VWD 3.00 ±0.63 7.33 ±3.93 0.027

Type 2 VWD 3.55 ±0.82 9.36 ±3.14 < 0.001

Abbreviation: BAT, Bleeding Assessment Tool;  ITP, immune thrombocytopenia;  SD, standard deviation;  VWD, von 
Willebrand disease



Sisrimas Suwanwijit, et al.36

J Hematol Transfus Med  Vol. 35  No. 1  January-March 2025

have obvious clinical presentation without BAT require-

ment.  For milder bleeding disorders, the differences 

were not significant.

The related study compared the electronic self-admini- 

stered BAT (eBAT) between the physician-administered 

version in 94 pediatric cases, one half had congeni-

tal bleeding disorders.  The sensitivity of eBAT was 

93.8% (95%CI: 82.8%-98.7%) and positive correlated to 

the physician-administered BAT.7  This is comparable 

to our study. 

The minor differences in scores between the two 

groups may have stemmed from many factors includ-

ing recall bias which might play some role in the two 

evaluations of the same patient.  For the professional- 

administered version, professional respect may hasten the 

patient to miss some bleeding events when compared 

with the self-administered version where the patient 

had more time to recall.  The difference in the parents’ 

educational background may also lead to interpreting 

the same wording in different ways.  With the second 

questionnaire set for the next two weeks, the patients or 

their parents may also have more time to recall bleeding 

events thus resulting in higher scoring.

With the upfront strategies for self-administered in 

a nondiagnosed mild bleeder, especially in VWD and 

congenital platelet disorders, the widespread use of the 

questionnaire may encourage parents to bring their 

children for medical attention sooner.  The severity 

evaluation was also proposed to known bleeders so 

they could evaluate any severity change by themselves.  

The period time of evaluation depends on the course 

of illness.

For completion time, the duration of self-adminis-

tered BAT was significantly higher compared with the 

professional-administered version.  The reason could be 

that the questionnaire was not created for the general 

population.  To answer the question without assistance 

might take much more time than directly clarifying by 

conversation.  However, if the patient frequently self- 

administered as in every OPD visit, the completion time 

would be lower.  Therefore, in the crowded outpatient 

clinical setting, the self-administered BAT remains a 

reasonable follow-up tool for each patient. 

Our study’s limitation rests on the recall bias because 

both methods were two weeks apart.  The recall bias 

may not be completely prevented when performing the 

Figure 1  Bland-Altman plot  showing the difference between professional- and self-administered-Bleeding 

Assessment Tool (BAT).  Limit of agreement (LOA)(SD) between two methods was between -5.32 and 5.52 and 

bias of +0.098 units (dot line) as represented by the gap between the X axis, corresponding to the zero difference.
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questionnaire twice.  Because the hypothesis set as the 

professional-administered BAT has a shorter duration, 

the self-administered version was performed last to allow 

recall and prove the hypothesis.  The timing was set 

to reassure the patient may not lose follow-up at the 

next visit (2-4 weeks apart).  Because these are rare 

bleeding disorders, the sample population comprised a 

small group.  The congenital factor VII deficiency has 

no significant difference in professional- and self-admin-

istered BAT scores compared with other higher score 

groups such as chronic ITP and severe hemophilia A, 

possibly due to the low case number.  Some disease 

statuses may have different BAT interpretations, e.g., 

acquired and congenital causes.  For example, epistaxis 

more than five times a year accounted for one score 

but for the acute events as acute ITP may differ. For 

some patients with acute bleeding, emergency treatment 

could result in rapid recovery and a lower score.  In the 

future, we hope to have easier self-administered tools 

that can help our patients classify their bleeding risks 

by themselves at home.

Conclusion

The self-administered bleeding assessment tool (BAT) 

is verified as a useful method to assist patients in identi-

fying the bleeders and evaluating severity by themselves.  

However, performing this in a highly severe disease 

raises the concern of inaccuracy compared with that 

of professional administration.  In the future, an easier 

tool may be established specifically for self-performing. 
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