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ABSTRACT 
Background: The leading cause of newborn health problems and death results from preterm labour. Early predicƟons about 
developing preterm labour need to be exact to enable prompt medical assistance. This study evaluates fetal breathing 
movements together with cervical length measurements and vaginal fibronecƟn tests to determine their accuracy in 
predicƟng preterm labour whether used separately or in combinaƟon.  
Methods: This was cross secƟonal study took place within a Lady Willingdon Hospital with n=110 pregnant women 
parƟcipaƟng who were at gestaƟonal weeks 24 to 34. Three tests were uƟlized to evaluate fetal breathing movements and 
cervical length measurements using transvaginal ultrasound while fibronecƟn levels required vaginal secreƟon analysis. The 
study measured either preterm labour or term delivery as its primary outcome. The analysis used SensiƟvity, Specificity, 
PredicƟve Values and LogisƟc Regression techniques. 
Results: The occurrence of preterm labour developed in 50% (55/110) of all parƟcipants. Fetal breathing movements 
measured at 5.3 ± 1.1 movements were lower than the 7.2 ± 0.9 movements seen in control subjects with a staƟsƟcally 
significant difference (p<0.05). Preterm women exhibited cervical lengths measuring 2.1 ± 0.6 cm that were significantly 
shorter than the term-group values of 3.4 ± 0.5 cm (p<0.01). The group of preterm subjects showed higher fibronecƟn 
concentraƟons than term subjects along with measurements of 50.2 ± 20.5 ng/mL versus 10.1 ± 8.4 ng/mL (p<0.01). MulƟ-
parameter assessment generated the most accurate results through a combined logisƟc model providing an odds raƟo of 
0.38 (95% CI 0.22–0.64, p<0.001). 
Conclusion: The assessment of fetal breathing movements plus cervical length along with fibronecƟn levels works effecƟvely 
as preterm labour risk predictors. PredicƟon accuracy increases when different clinical parameters are combined into a 
single assessment approach for potenƟal clinical implementaƟon. 
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INTRODUCTION 
Preterm labour represents a substanƟal obstetrical 
problem worldwide because it starts when regular uterine 
contracƟons lead to cervical changes before 37 weeks of 
pregnancy compleƟon1,2. The condiƟon affects newborns 
criƟcally through significant health complicaƟons which 
cause severe birth defects including respiratory distress  
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syndrome and developmental delays along with higher 
medical expenses3. Modern obstetric services have 
brought significant improvements yet healthcare 
providers face ongoing obstacles when aƩempƟng to 
foretell women who  develop preterm labour because this 
leads to reduced intervenƟon Ɵming for enhanced 
perinatal success4,5. A number of clinical, ultrasonographic 
and biochemical markers serve to determine the 
possibility of preterm delivery6. Previous research has 
shown that three predictors possess the ability to forecast 
preterm labour including fetal breathing movements from 
the biophysical profile and transvaginal ultrasound-based 
cervical length assessment along with fibronecƟn 
detecƟon in vaginal fluids7,8. The extent of fetal breathing 
movements helps evaluate both fetal health and brain 
development while decreased cervical length firmly 
proves to increase the chances of preterm birth9. 
Cervicovaginal secreƟons containing fetal fibronecƟn 
serve as a biochemical indicator of maternal-fetal 
interface changes which increases the risk of preterm 
labour10. 
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 Previous studies examined these parameters 
individually but regional and local research lacks 
combined assessment of their predicƟve value as non-
invasive tools. The research lacks sufficient evidence 
about the performance of these markers collecƟvely in 
the same populaƟon which hinders clinicians from 
developing reliable pracƟcal evidence-based strategies for 
preterm labour risk predicƟon. 
 The raƟonale of the study was to determine which of 
fetal breathing movements, cervical length and vaginal 
fibronecƟn measurements were best at predicƟng 
preterm labour occurrences. This research also aimed to 
determine whether a combinaƟon of these three risk 
markers would create more accurate predicƟve models 
which enhance clinical decision-making for preterm birth 
risk idenƟficaƟon. The study's main focus is to enhance 
preterm labour management through accessible and 
reliable predictors which help physicians provide Ɵmely 
care to at-risk pregnant women. 
 
METHODOLOGY 
This was a cross secƟonal study conducted in the 
Department of Obstetrics and Gynaecology at Lady 
Willingdon Hospital, over six-month period from Jan 2020 
to June 2020. Our study required a sample size esƟmaƟon 
based on the sensiƟvity esƟmaƟon formula for diagnosƟc 
accuracy studies: n=Z2×P(1−P) d2 using 1.96 for Z (95% 
confidence level) and a sensiƟvity expectaƟon of P=0.85 
and the precision level as d=0.067. Our calculated sample 
size reached 110. Those eligible for the study were 
pregnant women between 24- and 36-weeks gestaƟon 
who carried single babies without acƟve labour symptoms 
and agreed to the study parƟcipaƟon. Mothers having 
mulƟple gestaƟons along with major fetal anomalies and 
medical disorders such as hypertension, diabetes and 
thyroid disease and a history of cervical cerclage and 
premature rupture of membranes (PROM) were excluded.  
All parƟcipants received consent before researchers 
submiƩed their demographic and obstetric informaƟon 
into an organized proforma. Study parƟcipants received 
ultrasound tests for monitoring fetal breathing 
movements together with cervical length measurement 
through transvaginal sonography (TVS). The measurement 
of cervical length obtained in cenƟmetres helped 
determine preterm labour risk through the ≤2.5 cm limit. 
The researchers obtained vaginal samples for fibronecƟn 
detecƟon through a rapid immunoassay test system. 
PosiƟve outcomes occurred when doctors obtained 
tesƟng results showing fibronecƟn levels equal to or 
greater than 50 ng/mL. The researchers tracked 
parƟcipant delivery dates to establish preterm delivery 
among subjects whose gestaƟonal period reached less 
than 37 completed weeks and term delivery at 37 weeks 

or beyond. Researchers examined the individual predicƟve 
capabiliƟes and joint strength of fetal breathing 
movements and cervical length measurement together 
with fibronecƟn tesƟng. The analysis was performed 
through SPSS 23. Analysis involved calculaƟng mean value 
and standard deviaƟon for maternal age, gestaƟonal age 
and cervical length data points but frequencies with 
percentages represented the categorical variables. The 
comparison between preterm and term groups used 
independent t-tests or Mann-Whitney U tests for 
conƟnuous variables while Chi-square or Fisher’s Exact 
tests evaluated categorical variables. The researchers 
based their evaluaƟons on sensiƟvity along with specificity 
combined with posiƟve predicƟve value (PPV) and 
negaƟve predicƟve value (NPV) for all tesƟng procedures. 
A logisƟc regression model evaluated the predicƟve value 
of separate data points while receiving operaƟng 
characterisƟc (ROC) analysis assessed diagnosƟc 
performance through area under the curve (AUC) 
measurements using ≥0.7 as the acceptable threshold. P 
vale less than 0.05 was considered as significant. The 
research obtained ethical review board approval from the 
insƟtuƟon prior to iniƟaƟon [IRB NUMBER 97/RC/KEMU]. 
All study parƟcipants gave wriƩen consent for 
parƟcipaƟon while the ensured both confidenƟality and 
voluntary aspects of the research at all Ɵmes.Data was 
entered and analyzed in SPSS V25 . 
 
RESULTS 
The majority of the study parƟcipants were found to be 
present with an average maternal age of 28.4 years (SD 
5.3) and gestaƟonal age (week) 28 (24-34). Preterm labor 
risk assessment became crucial for these mothers because 
their assessment occurred during week 28 of gestaƟon 
(The research included 110 parƟcipants in which 59% 
consisted of primigravida mothers alongside 41% who 
were mulƟgravida mothers for balanced populaƟon 
representaƟon. 
 All three parameters displayed meaningful staƟsƟcal 
differences between women who delivered preterm 
versus those who delivered at term birth. The fetal 
breathing movement scores proved significantly different 
between preterm labour groups at 5.3 (1.1) versus term 
groups with 7.2 (0.9), according to staƟsƟcal analysis with 
<0.05 p-value. Women experiencing preterm labor 
possessed shorter cervical measurements of 2.1 cm (0.6) 
although those delivering at term showed 3.4 cm (0.5) 
(p<0.01). The preterm labour group displayed 
considerably elevated fibronecƟn measurements which 
reached 50.2 ng/mL (20.5) while levels in the term group 
averaged 10.1 ng/mL (8.4) showing p<0.01 significance. 
The results in Table 1 demonstrate that preterm labour 
connects closely to diminished fetal breathing movements 
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together with short cervical length and high fibronecƟn 
readings. 
 Each diagnosƟc measure was evaluated through 
analysis of sensiƟvity combined with specificity and 
posiƟve predicƟve value (PPV) and negaƟve predicƟve 
value (NPV). The evaluaƟon of fetal breathing movements 
indicated outstanding detecƟon rates of women at risk of 
preterm labour with 90% sensiƟvity. The sensiƟvity 
measure for cervical length reached 85% while fibronecƟn 
levels demonstrated slightly lower sensiƟvity at 80% in 
this research context. FibronecƟn levels achieved the best 
specificity score at 85% since they demonstrated effecƟve 
idenƟficaƟon of subjects who were free from risk. The 
diagnosƟc test accuracy of cervical length measurement 
reached 78% specificity and fetal breathing movements 
produced 70% specificity. All parameters demonstrated 
strong predicƟve abiliƟes in negaƟng preterm labor when 
negaƟve test results were obtained as the NPV values 
remained between 82% and 88%. The evaluaƟon 
demonstrates that each measurement contains specific 
advantages however no individual assessment showcases 
complete precision thus concurrent applicaƟon improves 
diagnosƟc accuracy (Figure 1). 
 A logisƟc regression analysis examined individual and 
interdependent relaƟonships between cervical length 
measurements and fetal breathing movements and 
fibronecƟn levels concerning preterm labor predicƟon. 
This study showed that increased cervical length 
funcƟoned as a protecƟve factor against preterm labour 
as it reduced the risk by 55% in each cenƟmetre increase 

(OR 0.45 95% CI: 0.30–0.70 p=0.001). The risk of preterm 
labor was correlated with fetal breathing movements at 
an OR value of 1.12 (95% CI: 1.02–1.24, p=0.02) because 
lower scores indicated higher risk. The study revealed that 
fibronecƟn levels associated with preterm delivery risk by 
showing an odds raƟo of 1.05 while maintaining staƟsƟcal 
significance with a confidence interval between 1.01 to 
1.09 (p=0.04). Favourable values across all three 
parameters together substanƟally decreased preterm 
labour odds by 62% according to the predicƟve model 
(OR=0.38; 95% CI=0.22–0.64; p<0.001). The data indicates 
a mulƟ-parameter predicƟon method provides beƩer 
reliability outcomes shown in Table 2. 
 The diagnosƟc accuracy of preterm labor predicƟon 
through Receiver OperaƟng CharacterisƟc (ROC) curve 
evaluaƟon included cervical length measurements and 
fetal breathing movements and fibronecƟn test results. 
The AUC value of cervical length reached 0.85 whereas 
fetal breathing movements maintained the top value of 
0.90 which indicates outstanding predicƟve capability. The 
accuracy of fibronecƟn levels was indicated by an ROC 
curve AUC value of 0.84. These parameters together 
resulted in a predicƟon accuracy measurement of 0.92 
through their combined performance. The evaluaƟon 
tests demonstrated strong staƟsƟcal significance at levels 
below p = 0.01 or p = 0.001 that confirmed their 
effecƟveness for preterm birth assessment. These markers 
give clinicians a reliable tool for early intervenƟon which 
should lead to beƩer neonatal results as shown in Table 3 
and Figure 2. 

 
Table 1: Fetal breathing movements, cervical length, and fibronecƟn levels in preterm labour vs. delivered at term 

Group Fetal Breathing Movements (BPS) Cervical Length (cm) FibronecƟn Levels (ng/mL) 
Preterm Labour (n=55) 5.3 (1.1) 2.1 (0.6) 50.2 (20.5) 
Term Delivery (n=55) 7.2 (0.9) 3.4 (0.5) 10.1 (8.4) 
p-value < 0.05 < 0.01 < 0.01 

 

 
Figure 1: SensiƟvity, specificity, and predicƟve values of each individual parameter 
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Table 2: LogisƟc regression results for combined predicƟve model 
Variable Odds RaƟo (OR) 95% Confidence Interval (CI) p-value 
Cervical Length 0.45 0.30 - 0.70 *0.001 
Fetal Breathing Movements 1.12 1.02 - 1.24 *0.02 
FibronecƟn Levels 1.05 1.01 - 1.09 *0.04 
Combined Model 0.38 0.22 - 0.64 <* 0.001 

 
Table 3: Receiver operaƟng characterisƟc (ROC) curve analysis of predicƟve tests 

Parameter AUC 95% Confidence Interval p-value 
Cervical Length 0.85 0.78 - 0.92 < 0.01 
Fetal Breathing Movements 0.90 0.83 - 0.94 < 0.01 
FibronecƟn Levels 0.84 0.77 - 0.91 < 0.01 
Combined Model 0.92 0.87 - 0.97 < 0.001 

 

 
Figure 2: ROC AUC curve for predicƟve values 
 
DISCUSSION 
The research assessed how three clinical indicators 
namely fetal breathing movements together with cervical 
length measurements and vaginal fibronecƟn quanƟty 
help determine preterm labor risk for pregnant women 
during weeks 24 through 34 of gestaƟon11,12. IdenƟficaƟon 
of preterm labour risk demands mulƟple parameter 
assessment because such methods prove more effecƟve 
than screening with single indicators13. 
 Fetuses of women desƟned to deliver early exhibited 
reduced breathing movements compared to those with 
term pregnancies according to our analysis14. The research 
published by PiƩs et al. (2021)  in 2021 revealed that 
diminished breathing acƟvity in the fetus corresponds to 
higher uterine irritability and shows an associaƟon with 
premature delivery15. The evaluated method of screening 
for risk of preterm birth through fetal breathing 
movements exhibited 90% sensiƟvity making it an 
efficient assessment tool16. 
 The preterm group presented with much shorter 
cervical length of 2.1 cm when evaluated using 
transvaginal ultrasound measurements compared to the 
term group with 3.4 cm17. Cervical lengths under 2.5 cm 
for pregnant women proved again to indicate 

spontaneous premature birth18. The measured sensiƟvity 
of cervical length reached 85% and specificity reached 
78% based on findings from our research19. The preterm 
labor group exhibited higher levels of fibronecƟn during 
tesƟng which supports its posiƟon as a dependable 
preterm labor biochemistry marker. The research by 
Ikeoha et al. (2021) produced findings showing cervical-
vaginal fibronecƟn rises associated with higher chances of 
premature birth20. The outcomes from our tests show 
fibronecƟn manifests an 85% specificity and an 83% 
posiƟve predicƟve value which demonstrates its 
applicaƟon in clinical seƫngs21. A logisƟc regression 
model combining these three predictors produced an 
important staƟsƟcal outcome with a calculated odds raƟo 
of 0.38 which proved significant for decreasing preterm 
labour risk when their values were beneficial (p<0.001). 
The findings show that combining different diagnosƟc 
tests provides increased accuracy according to evidence 
presented by Muppa et al. (2024) in their meta-analysis 
research22. 
Study LimitaƟons: Due to its single-centre research design 
and small sample size of 110 subjects the study may have 
restricted the ability to generalize the results. The study 
did not perform long-term follow-up tests nor properly 
control key factors like maternal infecƟons or 
socioeconomic elements or prior obstetric condiƟons that 
potenƟally affect preterm labour risk. 
 
CONCLUSION 
The findings from our research demonstrate that fetal 
breathing movement tests together with cervical length 
measurements and fibronecƟn tesƟng create useful 
diagnosƟc methods for preterm labour. The integraƟon of 
these examinaƟon variables improves predicƟon 
capabiliƟes which might direct prompt medical acƟons to 
prevent complicaƟons from premature birth. 
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