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ABSTRACT

Second litter syndrome (SLS), defined as an equal or lower number of piglets born alive (NBA)
in the second parity compared to that in the first, is a major reproductive concern in commercial sow
herds worldwide. This study aimed to identify factors associated with SLS under tropical conditions
in Vietnam. Data from 3,957 Landrace x Yorkshire sows farrowing the second litter between 2024 and
2025 were analyzed using logistic regression. The overall incidence of SLS was 56.8%, with mean
NBA of 12.7 in both parities. In the multivariable model 1, NBA in the first parity (NBA1) was the
strongest predictor, accounting for 50.3% of the explained variation (OR=2.3, 95% CI: 2.2-2.4, p<0.001).
Age at insemination after weaning between 344 and 440 days increased the odds of SLS by 1.4-1.8
times compared with the value >470 days. Model 2, excluding NBA1, identified additional risk factors,
including litter size at weaning (LSW), weaning-to-service interval (WSI), and month of insemination
after the first weaning. Sows that weaned >14 piglets had threefold higher odds of SLS compared to
those weaning fewer than 11 piglets (p<0.001). A shorter WSI (0-10 days) increased the risk of SLS
by 1.3-1.4 times compared to a WSI>17 days (p<0.009). Compared with the sows inseminated in May-
August, the sows inseminated in September-April had 1.7-2.1 times higher odds of SLS (p<0.001).
This study showed a high prevalence of SLS and its association with several factors under tropical
conditions. To maintain overall herd productivity while lowering the risk of SLS, farm management
should focus on sows with a large NBA1, sows’ recovery before insemination, and the mitigation of
metabolic stress.
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INTRODUCTION

Commonly, the number of piglets born alive (NBA)
in the second parity is higher than that in the first parity
(Gruhot et al., 2017; Ju et al., 2021; Vargovic et al., 2022;
Estrada et al., 2024; Nam et al., 2024a). However, many
sows in parity 2 have an NBA equal to or lower than
those in parity 1 (Thomas et al., 2018; Buthelezi et al.,
2024), a condition known as second litter syndrome
(SLS) (Segura Correa et al., 2013). Previous studies have
reported high incidences of SLS in many countries. In
the United States, a study documented that 54% of sows
acquired SLS (Morrow et al.,, 1992), while research in
Japan showed that 49.5% of sows acquired SLS (Saito
et al., 2010). Similar values have also been reported in
Mexico (Segura-Correa et al., 2014; Segura Correa et
al., 2013) and Brazil (Rabelo et al., 2016), ranging from
48.1% to 55.8%. In Europe, the incidence of SLS varied
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significantly, ranging from 33.3% in the Netherlands
(Sell-Kubiak et al., 2021) to 56.6% in Spain (Sanz-
Fernandez et al., 2022). Recently, research conducted
under tropical conditions has demonstrated a high
incidence of 47.8% in Vietnam (Nam et al., 2024b).
These findings suggest that SLS remains a common
reproductive issue in commercial sow herds worldwide.

SLS has been shown to be negatively associated
with sow productivity. Compared to sows without
SLS, sows with SLS had 0.3 fewer NBA in the first two
parities (Saito et al., 2010). Another study also reported
that SLS reduced NBA in the first two parities by 1.34
piglets, and by 0.11-0.47 piglets in later parities (Sell-
Kubiak et al., 2021). In a recent study, we found that
SLS reduced the cumulative NBA in the first 2 parities
by 0.8 piglets, although no significant difference was
detected when considering the total NBA from parity
one to five (Nam et al., 2024b). However, sows with a
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small litter size in the second parity had a higher odds
of having a small litter size in subsequent parities and
were associated with an elevated culling risk (Hoving
et al,, 2010). These findings highlight the economic
and biological significance of preventing SLS from
maintaining herd productivity and profitability.

Previous studies have found several factors associ-
ated with SLS in sows. NBA in the first parity (NBA1)
has a strong association with SLS. Increased NBA1 el-
evated the likelihood of SLS (Morrow et al., 1992; Segura
Correa et al., 2013; Segura-Correa et al., 2014; Sanz-
Fernandez et al., 2022). The weaning-to-service interval
(WSI) is another significant determinant. A shorter WSI
was associated with an increased risk of SLS (Morrow
et al., 1992; Segura Correa et al., 2013; Segura-Correa et
al., 2014). However, the role of seasons is less consistent.
While Segura Correa et al. (2013) reported higher odds
during rainy (OR=1.20) and dry (OR=1.24) seasons
compared to the windy season, later research found no
significant seasonal effect (Segura-Correa et al., 2014;
Sell-Kubiak et al., 2021). Lactation length also appeared
relevant, as longer lactations were associated with a
reduced risk of SLS in European herds (Sell-Kubiak et
al., 2021), and distinct lactation lengths were linked to
changes in the difference in NBA between parity 1 and
2 (Sanz-Fernandez et al., 2022). Additionally, sows first
farrowed at an average of 337 days lost nearly twice as
many piglets at parity 2 compared to those farrowed at
an average of 474 days (Sanz-Fernandez et al., 2022).

Taken together, these findings suggest that SLS
involves both physiological and management-related
factors in several production systems. However, most
of these studies were conducted in temperate regions.
Therefore, there is a need to evaluate these factors under
tropical conditions, where different environmental and
managerial situations may exert distinct impacts on SLS
occurrence. To address this knowledge gap, the present
study aimed to evaluate the influence of age at first
artificial insemination, age at first farrowing, number
of piglets born alive at first parity, litter birth weight at
first parity, number of piglets weaned, litter weaning
weight, weaning-to-service interval, age at insemination
after weaning, month at insemination after weaning,
and month of second farrowing on the incidence of SLS
in a commercial sow herd under tropical conditions in
Vietnam.

MATERIALS AND METHODS
Ethical Approval

Although this study relied solely on pre-existing
farm records and did not involve animal handling or
experimental procedures, all farm procedures were
carried out in accordance with the institutional animal
care and use guidelines issued by Vietnam National
University of Agriculture.

Animal and General Management

This study was conducted in central Vietnam on a
commercial swine farm housing about 5,000 crossbred
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Landrace x Yorkshire sows. Gilts were group-housed
until puberty and bred upon reaching >135 kg body
weight, typically at the second or third estrus. Natural
farrowing was permitted, with induction on day
116 of gestation using 175 ug of cloprostenol (2 mL,
Hanprost, Hanvet, Vietnam) if parturition had not
occurred. Dystocia was managed with 20 IU oxytocin
(Dona oxytocin, DonaVet, Vietnam) or, when necessary,
manual extraction. All hormonal injections were
administered in the perivulvar region.

Post-weaning, sows received 6 ml vitamin ADE
intramuscularly (500,000 IU vitamin A, 250,000 IU
vitamin D, 120 mg vitamin E; DonaVet, Vietnam)
and were exposed to intact Meishan boars for >6 h/
day (1 boar/12 sows). Estrus detection was performed
once daily in the morning via back-pressure test in the
presence of a boar, lasting seconds to 20 s depending
on estrus intensity. Sows not in estrus within 7 days
post-weaning received a second vitamin ADE injection.
If estrus was absent by day 14, an alternate-day feed
restriction was applied. Between days 18-21, non-
cycling sows were treated with 400 IU of eCG and 200
IU of hCG (2 ml, Heat 5%, Dong Bang Co. Ltd., Korea)
intramuscularly in the neck, alongside increased boar
exposure (212 h/day) and photoperiod (=16 h/day).
Estrus sows were artificially inseminated twice using
fresh semen with >75% motility and >3 x 10° sperm cells.

All studied sows were born between November
2022 and December 2023; insemination in primiparous
sows was performed between November 2023 and
January 2025; and farrowing in the second litter
occurred between March 2024 and May 2025. The
region’s  average monthly  minimum-maximum
temperatures (°C) were: January (15.8-20.4), February
(17.1-23.6), March (19.2-25.4), April (25.0-32.9), May
(25.1-31.5), June (27.3-34.5), July (27.1-34.0), August
(26.8-34.6), September (25.1-32.5), October (22.7-31.4),
November (20.8-29.4), and December (15.5-22.1). The
mean relative humidity was about 85%-86%.

Data Collection

A substantial portion of this dataset had been
used previously to examine risk factors for prolonged
weaning-to-service interval in primiparous sows (Nam
et al., 2025). From 8,830 available records, 3957 sows that
farrowed their second litter and had complete data were
included. The variables collected comprised sow birth
date, first artificial insemination date, first farrowing
date, number of piglets born alive at the first farrowing,
litter birth weight, weaning date, number of piglets
weaned, litter weight at weaning, date of first post-
weaning insemination, and number of piglets born alive
at the second farrowing.

Variable Definition

Age at first artificial insemination (AFAI, days) and
age at first farrowing (AFF, days) were calculated as the
intervals from birth to first Al and to first farrowing,
respectively. Litter birth weight (LBW, kg) was the
total weight of live-born piglets (NBA) weighing >0.85
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kg. Lactation length (LL, days) was the interval from
farrowing to weaning. Litter size at weaning (LSW)
and litter weight at weaning (LWW, kg) were the total
number and total weight of piglets weaned per litter,
respectively. Weaning-to-service interval (WSI, days)
was the interval from weaning to first post-weaning
Al, while age at first Al post-weaning (ASAI, days)
was calculated from birth to first post-weaning AI. The
month of first Al post-weaning (MSAI) and the month
of second farrowing (MSF) were assigned from the
calendar month of the first post-weaning Al and second
farrowing, respectively. Second litter syndrome was
characterized by an NBA in the second litter that was
lower than or comparable to the NBA in the first litter.

Statistical Analysis

Prior to analysis, independent variable were
classified into different groups as follows: AFAI into
5 groups (189-230, 230-250, 250-270, 270-290, and >290
days); AFF into 5 groups (302-360, 360-380, 380-400,
400-420, and >420); LSW into 5 groups (<11, 11, 12, 13,
and 14-19 piglets), LWW into 5groups (<70, 70-80, 80-90,
90-100, and 100 kg); LL into 5 groups (<22, 22-24, 25-
26, 27-28, and >28 days); ASAI into 5 groups (344-400,
400-420, 420-440, 440-470, and >470 days); WSI into 4
groups (0-6, 7-10, 11-17, and >17 days); MSAI into 3
groups (December-April, May-August, and September-
November); MSF into 3 groups (January-March, April-
July, and August-December). NBA and LBW were
treated as continuous independent variables.

Statistical analyses were conducted using IBM
SPSS Statistics for Windows, Version 22.0 (IBM
Corp., Armonk, NY, USA). A two-step approach was
applied: first, univariable logistic regression was used
to examine associations between each independent
variable and second litter syndrome; second, all
variables, irrespective of univariable significance,
were entered into a forward multivariable logistic
regression to identify the key predictors of second litter
syndrome while controlling for confounders. Due to
a direct association between NBA1 and SLS, a second
multivariable model was built without including
NBA1 and LBW. Spearman’s rho coefficients were

Table 1. Descriptive statistics for second litter syndrome in
Landrace x Yorkshire sows

Reproductive variables Mean+SD
Number of piglets born alive in the first

litter (pigletg)g 127228
Number of piglets born alive in the second

litter (pigletlﬁ:‘.))g 127226
Age at the first insemination (days) 265.9+31.9
Age at the first farrowing (days) 382.5+32.0
Age at insemination after weaning (days) 420.1+35.8
Litter birth weight (kg) 16.6 +3.7
Lactation length (days) 254+33
Litter size at weaning (piglets) 121+1.6
Litter weight at weaning (kg) 83.7+12.5
Weaning to service interval (days) 12.1+16.7

Note: Data presented as mean and standard deviation.

calculated to assess correlations, and variables with
r > 0.7 were excluded from the same model to avoid
multicollinearity (MSAI vs. MSF; AFAI, AFF vs. ASAI)
(Xi et al., 2024). Model adequacy was evaluated using
the Hosmer-Lemeshow test (Ailobhio & Ikughur,
2024). Additionally, the Brier score (Steyerberg, 2019)
was calculated and a calibration plot (Fenlon et al.,
2018; Huang et al., 2020) was generated if p<0.05. The
models were compared using the Akaike and Bayesian
Information Criteria (AIC and BIC) (Zhang et al., 2023).
Variance inflation factors (VIF) were computed to
evaluate multicollinearity (Kim, 2019) further. The area
under the receiver operating characteristic curve (ROC-
AUC) was calculated to evaluate the discriminatory
ability of the model (Dey et al., 2025).

RESULTS
Descriptive Statistics

The incidence of SLS in Landrace x Yorkshire
sows was 56.8 (2248/3957) (Table 1). The mean NBA
was 12.7+2.8 in the first litter and 12.7+2.6 in the second
litter. The mean AFAI, AFF, and ASAI were 265.9+31.9,
382.5+32.0, and 420.1£35.8 days, respectively. The
average of LBW was 16.6+3.7 kg, and LL was 25.4+3.3
days. At weaning, the average litter size was 12.1+1.6
piglets with a mean litter weight of 83.7+12.5 kg. The
mean WSI was 12.1+16.7 days.

Univariable Analysis

Univariate analysis revealed significant associations
between SLS and NBA, LBW, AFF, LSW, LWW, WSI,
ASAI, and MSAI No significant associations between
SLS and AFAI and LL were detected (Table 2).

Multivariable Analysis

Model 1, including NBA1 and ASAI, explained
50.8% of the variation in SLS. NBA1 accounted for
50.3% of the explained variation, indicating that ASAI
contributed only marginally. The model demonstrated
good  discriminative  ability = (ROC-AUC=0.872).
Although the Hosmer-Lemeshow test indicated p<0.05,
the Brier score of 0.143 and calibration plot suggested
adequate calibration.

Model 2, including LSW, WSI, and MSA]
explained 4.0% of the variation in SLS. The Hosmer-
Lemeshow test yielded a p-value of 0.882; however,
the ROC-AUC was low at 0.595, indicating limited
discriminative ability. In both models, all the VIF
values were close to 1, suggesting that there was no
multicollinearity.

Odds Ratios for Significant Predictors

NBA1 exhibited a strong effect on SLS (OR = 2.3,
95% CI: 2.2-24, p < 0.001), indicating that a larger
first-litter size significantly increased the likelihood
of SLS. Compared with ASAI > 470 days, sows with
ASAI between 344-400 days (OR = 1.8, 95% CI: 1.3-
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2.5, p=0.001) and 400-420 days (OR=1.9, 95% CI:
1.4-2.6, p<0.001) had higher odds of SLS, whereas the
association weakened at 420-440 days (OR=1.4, 95% CI:
1.0-2.0, p=0.038) and was not significant at 440-470 days
(p=0.149).

Compared to sows weaning fewer than 11 piglets,
the odds of SLS increased progressively with larger

litters: 11 piglets (OR=1.5, 95% CI: 1.1-1.9, p<0.001),
12 piglets (OR=1.9, 95% CI: 1.5-2.4, p<0.001), 13 piglets
(OR=2.2, 95% CI: 1.7-2.7, p<0.001), and >14 piglets
(OR=3.0, 95% CI: 2.3-3.8, p<0.001).

Regarding WSI, sows inseminated within 0-6
days (OR=1.4, 95% CI: 1.2-1.6, p<0.001) and 7-10 days
(OR=1.3, 95% CI: 1.1-1.7, p=0.009) after weaning had

Table 2. Univariable analysis for potential risk factors of second litter syndrome in 3957 Landrace x Yorkshire sows

Variables Incidence of SLS (%) OR (95% CI) p
Number of piglets born alive in first parity Not applicable 2.3 (2.2-2.4) <0.001
Litter birth weight of piglets born alive in the first parity Not applicable 1.5 (1.4-1.5) <0.001
Age at first insemination
<230 days 58.4 (246/421) 1.2 (1.0-1.6) 0.115
230-250 days 57.3 (437/762) 1.2(0.9-1.5) 0.151
250-270 days 57.6 (729/1265) 1.2(1.0-14) 0.09
270-290 days 56.6 (524/925) 1.1 (0.9-1.4) 0.22
>290 days 53.4 (312/584) 1
Age at first farrowing
314-360 days 59.1 (525/889) 1.4 (1.1-1.8) 0.01
360-380 days 56.3 (603/1072) 1.3 (1.0-1.6) 0.08
380-400 days 57.2 (671/1174) 1.3 (1.0-1.7) 0.04
400-420 days 57.1 (291/510) 1.3 (1.0-1.7) 0.073
>420 days 50.6 (158/312) 1
Lactation length
0-21 days 54.4 (254/467) 1
22-24 days 58.5 (567/969) 1.2(0.9-1.5) 0.139
25-26 days 56.8 (596/1049) 1.1(0.9-14) 0.38
27-28 days 54.7 (526/961) 1.0 (0.8-1.3) 0.902
>28 days 59.7 (305/511) 1.2 (1.0-1.6) 0.095
Litter size at weaning
0-10 piglets 42.7 (201/471) 1
11 piglets 51.7 (269/520) 1.4 (1.1-1.9) 0.004
12 piglets 56.8 (744/1309) 1.8 (1.4-2.2) <0.001
13 piglets 59.5 (666/1119) 2.0 (1.6-2.5) <0.001
14-19 piglets 68.4 (368/538) 3.0 (2.3-3.8) <0.001
Litter weight at weaning
<70kg 44.4 (216/487) 1
70-80 kg 56.5 (581/1029) 1.6 (1.3-2.0) <0.001
80-90 kg 58.8 (779/1325) 1.8 (1.5-2.2) <0.001
90-100 kg 58.5 (483/826) 1.8 (1.4-2.2) <0.001
>100 kg 65.2 (189/290) 1.8 (1.4-2.2) <0.001
Weaning to service interval
0-6 days 58.1 (1404/2418) 1.4 (1.2-1.6) <0.001
7-10 days 59.8 (364/609) 1.5 (1.2-1.8) 0.001
11-17 days 58.3 (81/139) 1.4 (1.0-2.0) 0.089
>17 days 50.4 (399/791) 1
Age at first insemination post-weaning
344-400 days 58.9 (670/1138) 1.6 (1.2-2.0) 0.001
400-420 days 59.8 (605/1011) 1.6 (1.3-2.1) <0.001
420-440 days 54.0 (496/918) 1.3 (1.0-1.7) 0.063
440-470 days 56.3 (344/611) 1.4 (1.1-1.9) 0.017
>470 days 47.7 (133/279) 1
Month of first insemination post-weaning
December-April 56.4 (1498/2658) 1.6 (1.2-2.1) <0.001
May-August 44.6 (115/258) 1
September-November 61.0 (635/1041) 1.9 (1.5-2.6) <0.001
The month of the second farrowing
January-March 60.8 (640/1053) 1.6 (1.3-2.0) <0.001
April-July 56.7 (1368/2412) 14 (1.1-1.7) 0.001
August-December 48.8 (240/492) 1

Note: OR: odds ratio; CI: confidence interval; p: probability; SLS: second litter syndrome.
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Table 3. Multivariable analysis for risk factors of second litter syndrome in 3957 LandracexYorkshire sows

Variables Model 1 (OR, 95%CI)  Model 2 (OR, 95%CI) p
Number of piglets born alive in first parity 2.3 (2.2-2.4) <0.001
Age at first insemination post-weaning
344-400 days 1.8 (1.3-2.5) 0.001
400-420 days 1.9 (1.4-2.6) <0.001
420-440 days 1.4 (1.0-2.0) 0.038
440-470 days 1.3 (0.9-1.9) 0.149
>470 days 1
Litter size at weaning
<11 piglets 1
11 piglets 1.5 (1.1-1.9) <0.001
12 piglets 1.9 (1.5-2.4) <0.001
13 piglets 2.2(1.7-2.7) <0.001
14-19 piglets 3.1(2.3-3.8) <0.001
Weaning to service interval
0-6 days 1.4 (1.1-1.6) <0.001
7-10 days 1.3 (1.1-1.7) 0.009
11-17 days 1.3 (0.9-1.9) 0.161
>17 days 1
Month of first insemination post-weaning
December-April 1.7 (1.3-2.2) <0.001
May-August 1
September-November 2.1(1.6-2.7) <0.001

Note: OR: odds ratio; CI: confidence interval; p: probability.

higher odds of SLS compared with those bred after >17
days.

In terms of seasonality, the inseminations
conducted in December-April (OR=1.7, 95% CI: 1.3-2.2,
p<0.001) and September-November (OR=2.1, 95% CI
1.6-2.7, p<0.001) were associated with higher odds of
SLS compared with May-August (Table 3).

DISCUSSION

The incidence of SLS in the present study was
56.8%, which is comparable to the 56.6% reported in
Spain (Sanz-Fernandez et al., 2022). However, it was
higher than 48.1% in Mexico (Segura-Correa et al., 2014),
47.8% in Vietnam (Nam et al., 2024b), and 33.3% in the
Netherlands (Sell-Kubiak et al., 2021). These differences
may reflect variations in genetics, management
practices, and environmental conditions across
production systems.

The positive association between NBA1 and SLS
observed in the present study aligns with previous
reports (Morrow et al., 1992; Segura Correa et al., 2013;
Segura-Correa et al., 2014; Sanz-Fernandez et al., 2022).
Specifically, compared with sows that had NBA1<9
piglets, those with NBA1=9-10, 11-12, and >12 piglets
had increased odds of SLS, with ORs of 3.6, 9.5, and
33.2, respectively (Segura Correa et al., 2013). NBA has
been shown to be positively associated with piglet birth
weight (Nam & Peerapol, 2020; Nam & Sukon, 2021;
Lanh & Nam, 2022; Junior et al., 2023). Furthermore,
sows with moderate body condition scores produced
larger NBA compared with those with low or high
scores (Ajay et al., 2023; Authement & Knauer, 2023).
The associations between NBA and piglet birth

weights, as well as sow body condition score, suggest
that careful management of sows with large NBAI1
through optimizing body condition after weaning and
improving piglet birth weight may increase NBA in the
second parity and consequently reduce the risk of SLS.

The effect of ASAI on SLS in this study is consistent
with Sanz-Fernandez et al. (2022), who showed that
sows with an average AFF of 337 days lost twice as
many piglets in the second litter compared to those
with an average AFF of 474 days. In contrast, Sell-
Kubiak et al. (2021) reported no effect of AFAI on SLS.
As primiparous sows are usually not fully mature at
the time of their second insemination (Dumniem et
al., 2025), a higher ASAI provides additional time for
development, which contributes to a greater NBA in
the second litter and a lower risk of SLS (Morrow et al.,
1992).

This study is among the first to report a
negative association between LSW/LWW and SLS
in LandracexYorkshire sows raised under tropical
conditions. Previous studies have shown that smaller
LSW improves the quality and survival rates of
embryos (Weaver et al., 2024a; Weaver et al., 2024b). In
contrast, a larger LSW increases lactational weight loss
(Guo et al., 2019) and impairs post-weaning follicular
development (Liu et al., 2025). These findings suggest
that sows producing higher LSW/LWW are more likely
to experience greater body reserve depletion, which
could impair embryo quality and reduce NBA in the
subsequent litter, or increase the risk of SLS. Practically,
these findings suggest a need to control LSW and adjust
nutritional management to reduce excessive lactational
body weight loss. Future research should investigate
suitable levels of LSW and nutritional strategies
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that promote body reserve recovery and maintain
reproductive efficiency in primiparous sows reared in
tropical environments.

The lowest odds of SLS found in sows with WSI
>17 days in the present study are consistent with
the findings of Segura-Correa ef al. (2014). Previous
research has reported that shorter intervals of WSI,
such as WSI <22 days (Morrow et al.,, 1992), <12 days
(Segura Correa et al., 2013), or <21 days (Hoving et al.,
2010), increased the risk of SLS. This relationship may
be partly due to the longer recovery time available to
sows with extended WSI (>17 days), which allows them
to regain body reserve and achieve better reproductive
performance in the next cycle (Hoving et al., 2010).
Nevertheless, the higher odds of SLS observed in sows
with WSI of 0-6 days are difficult to explain, as this short
interval has been shown to be associated with favorable
outcomes such as higher farrowing rates and larger litter
sizes compared to longer WSIs (Hoshino & Koketsu,
2008; Nam & Sukon, 2024).

The effect of season on SLS appears inconsistent,
as Segura-Correa et al. (2013) reported a slightly higher
risk during the rainy (OR=1.20) and dry seasons
(OR=1.24) compared with the windy season, whereas
other studies found no significant association between
season and SLS (Segura-Correa et al., 2014; Sell-Kubiak
et al., 2021). In this study, the lower incidence of SLS in
sows inseminated between May and August and those
farrowing between August and December is likely the
result of multiple interacting factors. Seasonal variation
in NBA2 may partly explain this pattern, as higher
NBA in autumn and winter compared with summer
and spring has been reported (Pifidn et al., 2021), along
with increased litter size in winter relative to summer
(Chokoe & Siebrits, 2009). In the present study, NBA2 of
sows inseminated between May and August (12.7) and
those farrowing between August and December (12.6)
were higher than those of sows inseminated during
September-November (12.4) and farrowing during
January-March (12.4), respectively. However, the lower
SLS incidence may also be related to their smaller NBA1
(12.5) values compared to the NBAI1 values in other
groups, which ranged from 12.6 to 12.9. These findings
suggest that the seasonal variation in SLS incidence is
influenced not only by seasonal changes in NBA2 but
also by the baseline established by NBA1 in the first
parity. Therefore, breeding schedules should be planned
to align farrowings with favorable periods, and special
attention should be given to sows with a large NBA1,
as they may require additional management strategies,
such as optimized nutrition or extended recovery time,
to reduce metabolic stress and minimize the likelihood
of SLS in subsequent parities.

In the present study, LL did not affect the incidence
of SLS, which aligns with the findings of Segura-Correa
et al. (2013). In contrast, Sell-Kubiak et al. (2021) reported
that a longer LL decreased the risk of SLS, and Sanz-
Fernandez et al. (2022) observed that a very short LL
(15.8 days) reduced NBA2 compared with a longer LL
(>21.7 days). The discrepancies among the studies could
be attributable to variations in genetic background,
management practices, and environmental conditions.
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Based on the present findings, extending LL does not
appear to reduce the incidence of SLS.

This study has some limitations. First, because
information on body condition score and body weight
loss during lactation was not available, it was impossible
to assess the impact of energy balance on the risk of SLS.
Second, this study did not measure hormonal profiles
or indicators of follicular and oocyte quality/quantity,
which restricted the ability to explore the underlying
physiological mechanisms. These limitations should
be taken into account when interpreting the results,
highlighting the need for future studies that incorporate
both metabolic and reproductive biomarkers.

CONCLUSION

This study indicated that the incidence of SLS in
Landrace x Yorkshire sows under tropical conditions
was high. Major risk factors included large NBA1, short
WSI, high LSW, and low ASAI, while insemination
in May-August and farrowing in August-December
reduced the risk. These findings suggest that optimizing
recovery intervals, managing litter size at weaning, and
adjusting breeding schedules to favorable seasons can
help reduce SLS if productivity trade-offs are carefully
balanced.
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