SUPPLEMENTAL MATERIAL

Supplemental Table S1: Description of the study dataset features.

pregnancy test

the pregnancy test

ID | Feature Description Variable
1 | Maternal age Maternal age (in years) at the Ul Discrete
2 | Paternal age Paternal age (in years) at semen collection Discrete
Pre-wash sperm Concentration of the fresh semen specimen .
3 X ; . Continuous
concentration prior to washing
4 | Pre-wash sperm A Percentag(_a of rapid progressive sperm prior Continuous
to processing
5 | Pre-wash sperm B Percentgge of slow progressive sperm prior to Continuous
processing
6 | Pre-wash sperm C Percentgge of non-progressive sperm prior to Continuous
processing
7 | Pre-wash sperm D Percentgge of immotile sperm prior to Continuous
processing
8 | Pre-wash sperm A+B Percenta_ge of rapid pIL_Js slow progressive Continuous
sperm prior to processing
9 | Pre-wash sperm A+B+C Percenta_ge of rapid, .SIOW’ and nhon- Continuous
progressive sperm prior to processing
Post-wash sperm Concentration of the sperm after washing and .
10 . : . ; Continuous
concentration separation from the seminal fluid
11 | Post-wash sperm A Percentgge of rapid progressive sperm after Continuous
processing
12 Post-wash sperm B Percentgge of slow progressive sperm after Continuous
processing
13 Post-wash sperm C Percentfage of non-progressive sperm after Continuous
processing
14 Post-wash sperm D Percentfage of immotile sperm after Continuous
processing
15 Post-wash sperm A+B Percentage of rapid _plus slow progressive Continuous
sperm after processing
Post-wash sperm A+B+C Percentage of rapid, slow, and non- .
16 ) . Continuous
progressive sperm after processing
17 | NMSI Number of motile spermatozoa inseminated Continuous
. Number of intrauterine insemination cycles .
18 | 1Ul history the couples underwent (i.e., 1-5) Categorical
Type of ovarian stimulation protocol prior to
IUI (i.e., oral agents only, exogenous
19 | Ovarian stimulation protocol | gonadotropins only, oral agents combined Categorical
with exogenous gonadotropins, or natural
cycles)
20 | Cycle duration Number of dlays. betwgen.the last menses and Discrete
the intrauterine insemination
Number of days to the Number of days between the last menses and .
21 Discrete

Note: In cases where couples underwent multiple IUI cycles, the cycle duration and

number of days to the positive pregnancy test were calculated for each new cycle.




Supplemental Table S2: Distribution of female patients undergoing IUl by age group.

The majority of patients were between 30-34 years old (36%), followed by those aged

35-39 years (32%).

Female age (years)

Number of patients (n)

% of patients

<30 679 19%
30-34 1,281 36%
35-39 1,137 32%

>40 438 13%




Supplemental Table S3 Performance metrics of various machine learning models for
predicting IUl success using all available features and the top 4 selected features. Metrics
reported include area under the ROC curve (AUC), recall, and F1 score with
corresponding standard deviations based on cross-validation. Linear SVM consistently

outperformed other models across both feature sets, particularly in AUC and F1 score.

Feature set Model AUC Recall F1 Score
All AdaBoost 0.57 £ 0.03 0.67 £ 0.01 0.53+0.10
Linear SVM 0.76 * 0.04 0.73 +0.01 0.76 £ 0.10

Kernel SVM 0.56 + 0.05 0.49 £ 0.02 0.55 + 0.04

Random Forest 0.56 + 0.03 0.65+ 0.01 0.53 £ 0.02

Extreme Forest 0.55 £ 0.04 0.69 £ 0.01 0.52 £ 0.01

Bagging Classifier 0.53 £0.05 0.51+£0.01 0.49+0.10

Voting Classifier 0.56 £ 0.05 0.50 £ 0.02 0.55+0.10

Top 4 AdaBoost 0.58 + 0.05 0.69 £ 0.01 0.56 + 0.05
Linear SVM 0.78 £ 0.04 0.77 £ 0.02 0.78 £ 0.04

Kernel SVM 0.57 £ 0.05 0.39 £+ 0.01 0.57 £ 0.05

Random Forest 0.58 + 0.04 0.56 + 0.02 0.58 + 0.01

Extreme Forest 0.56 + 0.06 0.55 £ 0.01 0.55+£0.05

Bagging Classifier 0.54 + 0.04 0.50 £ 0.02 0.53+£0.05

Voting Classifier 0.57 £ 0.05 0.51+£0.05 0.57 £ 0.05




Supplemental Table S4 Summary of selected studies evaluating predictive models for

intrauterine insemination (IUl) success. The table compares datasets, number of

features, analytical methods used, and main limitations.

Main finding Dataset Features Analytical Limitations | Ref.
method
- 1,438 Logistic Goldman
Predictions of couples :
8 regression Few features | etal.,,
Ul outcome 3,375 IUI analvsis 5014
cycles y
Impact of
sperm 412 couples Statistical Erdem et
530 IUI 12 . Few samples
morphology on analysis al., 2015
cycles
Ul success
Ul outcome 1,166 Multivariable Lemmens
based on couples -
9 logistic Few features | et al.,
sperm 4,251 |UI .
regression 2016
parameters cycles
Prediction of 556 couples - Thijssen
semen impact Logistic Small
1,401 IUI 16 : etal.,
on Ul success regression dataset
cycles 2017
rate
Effects of FSH
ﬁ\?gn(ﬁgwomen 28245golbpl>les 8 Logistic Few features | Danhof et
with c, cles regression anhot &
unexplained y al, 2019
infertility
Predict Ul 8,360 Network Non-
success and couples, 256 based characterized | Ranjbari et
perform feature | 11,255 1UI feature patient al., 2021
selection cycles engineering | population
Prediction Clinical L
using clinically ﬁg;?&ples’ and :\éluilg’:ilgrlable Small Zippl et
based score laboratory 9 . dataset al., 2022
cycles regression
system features
299 couples, Multivariable Ejzenberg
Calculator for 355 IUI 5 stepwise Small et al.,
Ul success . dataset
cycles regression 2025

FSH, follicle stimulating hormone; Ul, intrauterine insemination; CC, clomiphene cytrate
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