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Original article
Validation of menstruation score in the diagnosis of

iron deficiency anemia

Saranya Pongudom', Yingyong Chinthammittr’, Phichayut Phinyo®, Kanyaporn Charoenprasert’,

Jindarath ChaipokhumB, Sutthakaew Hunsringam7, Duangkamon Wanalertsakul’, Natthanan Rachadech’,
Rushanai Lerssupsin'® and Chinchutha Ochongphian®

'Department of Medicine, Udonthani Hospital; “Department of Medicine, Faculty of Medicine, Siriraj Hospital; °Department of Family
Medicine, Faculty of Medicine, Chiang Mai University; ‘Center for Clinical Epidemiology and Clinical Statistics, Faculty of Medicine,

Chiang Mai University; °Sisaket Hospital; °Sakon Nakhon Hospital; 'Faorai Hospital; °Nonsa-ad Hospital; ‘Phen Hospital;

"“Thabo Crown Prince Hospital

Abstract:

Background: [ron deficiency anemia (IDA) is a common problem, especially among women with hypermenor-
rhea. From a related study, menstruation score was developed using 2 questions (using more than 5 pads daily
and fully-soaked pad or having clotted blood). Objective: The study aimed to validate the performance of the
menstruation score to diagnose IDA. Methods: A cross-sectional multicenter study was conducted in primary,
secondary and tertiary care hospitals. We enrolled female healthcare staff presenting Hb < 12 g/dL and MCV <
80 L from annual checkups. All participants completed questionnaires and took iron tablets orally for 3 months
before repeating the complete blood count. The area under receiver operating characteristic curve (AuROC),
sensitivity, specificity and positive likelihood ratios were analyzed using STATA15. Results: In this study, 130
subjects with a mean age of 36.7 years were included for analysis. The AuROC of the menstruation score was
0.71 (95%CI: 0.62-0.79) in this validation dataset, comparable to the related development dataset. At a score of 2,
the sensitivity and specificity were 54.5 and 80%, respectively. At a score of 1, the sensitivity and specificity were
91.1 and 29.4%, respectively. Adding the red cell distribution width (RDW) significantly increased the AuROC
to 0.79 (95%CI: 0.71 to 0.87) (p-value < 0.001). Conclusion: Menstruation score showed acceptable performance
to diagnose IDA. We recommended its use as an initial diagnostic tool during annual health checkups. Adding
the RDW to menstruation score significantly increased the performance when diagnosing IDA.

Keywords : @ [ron deficiency anemia @ Menstruation score
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Table 1 Baseline characteristic (n = 130) all are female

Characters (n = 130) Total IDA (n = 79) Non-IDA (n = 51)
Age - year (n = 128)
mean (SD) 36.7 (9.4) 35.8 (9.6) 38.1 (9.0)
Hb before -g/dL
mean (SD) 9.9 (1.8) 9.2(1.9 11.0 (0.7)
Hct before -%
mean (SD) 31.5 (4.6) 29.8 (4.9) 341 (2.1)
MCV before -fL
mean (SD) 65 (8.6) 64.0 (8.7) 67.6 (7.8)
RDW before- %
mean (SD) 19.3 (6.3) 20.7 (6.3) 17.2 (5.7)
Hb after (n = 123)- g/dL
mean (SD) 11.7 (1.3) 12.4 (1.2) 11.0 (0.8)
Hct after-% (n = 123)
mean (SD) 36.3 (4.0) 37.8 (3.7) 34.1 (3.4)
MCYV after-fLL (n = 123)
mean (SD) 72.6 (10.3) 75.8 (10.0) 67.9 (8.6)
RDW after (n = 123)
mean (SD) 17.2 (5.3) 17.7 (6.0) 16.6 (4.2)
Thalassemia (n = 118)
n (%) 21 (18%) 6/69 (8.7%) 15/49 (30.6%)
Compliance (n = 112)
mean (SD) 75 (21.9) 83.1 (19.1) 62.9 (20.3)
Menstruation score (n = 130) n (%)
0 mark 22 (16.9) 7 (8.9) 15 (29.4)
1 mark 55 (42.3) 29 (37.6) 26 (51.0)
2 mark 53 (40.8) 43 (54.4) 10 (19.3)

Table 2 Comparison the data of this study to the previous study’

Development dataset

Previous study (n = 135)

Validation dataset

This study (n = 130)

dasnwas IDA (n)
Prevalence (%)
Menstruation score
0 mark
1 mark
2 mark
AuROC (95%CI)
OR (95%CI), p-value
1 mark

2 mark

70
60.7%

8 (11.4)

24 (34.3)

38 (54.3)
0.71 (0.62-0.80)

3.23 (4.89, 93.37), 0.054
21.40 (0.98, 10.66), < 0.0001

79
60.8%

7(8.9)
29 (37.6)
43 (54.4)

0.71 (0.63-0.79)

2.39 (0.84, 6.77), 0.074
9.21 (2.97, 28.54), < 0.0001
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Figure 1 AuROC of menstruation score in derivation dataset 0.71, 95%CI: 0.62-0.80
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Figure 2 AuROC of menstruation score in validation dataset 0.71, 95%CI: 0.63-0.79
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Table 3 Sensitivity and specificity of each mark in menstruation score

Score cut-off point

Sensitivity (%)

Specificity (%)

>1 91.14
54.53

>2

29.41
80.39

Table 4 Positive likelihood ratio to evaluate menstruation and RDW in predicting iron deficiency anemia

RDW (%) Menstruation score LR+ 95%CI p-value Risk
0 0.09 0.00 to 0.71 0.006 Low
<16 1 0.24 0.06 to 0.75 0.005 Low
2 0.71 0.13 to 4.00 0.636 Moderate
0 0.561 0.12 to 1.98 0.260 Moderate
> 16 1 1.42 0.61 to 3.40 0.380 Moderate
2 4.68 1.64 to 16.26 0.001 High
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