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Sexual health is a critical component of overall 
well-being, influenced by biological, psychological, 
social, and cultural elements that change throughout 
life(1). It has several dimensions, including gender, 
gender identity, sexual orientation, intimacy, 
eroticism, and pleasure, all of which contribute to total 
well-being(2). Furthermore, pregnancy and childbirth 
bring biological, psychological, and social changes 
that may influence women’s sexual health, affecting 
their intimacy, relationship, and overall well-being(3). 

Previous studies have reported a deterioration in 
sexual function during pregnancy, which often 
does not fully return to pre-pregnancy levels in the 
postpartum period(4). A recent meta-analysis reported 
that the overall prevalence of postpartum dyspareunia 
was approximately 35%, with about 22% of women 
continuing to experience pain during intercourse at 
6 to 12 months postpartum(5). Some women may 
continue to experience sexual dysfunction and pain 
up to 12 months postpartum(6).

To evaluate female sexual dysfunction (FSD), 
the present study employed the Female Sexual 
Function Index (FSFI), a 19-item questionnaire 
frequently utilized to assess female sexual function(7). 
It looked at six domains namely sexual desire, sexual 
arousal, lubrication, orgasm, sexual satisfaction, 
and dyspareunia. A total FSFI score of less than 
26 showed that there was a problem with sexual 
function(7).

Whether cesarean section (CS) offers protection 
over vaginal delivery (NL) in terms of postpartum 
sexual health remains controversial. The rate of 
cesarean delivery has been rising globally, with 
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an estimated average of 21%(8). CS is commonly 
performed for medical indications, though an 
increasing number of women are now choosing it 
by preference. Nikolaidou et al. reported that women 
who underwent NL were more likely to experience 
dyspareunia and lower sexual satisfaction during the 
early postpartum period compared with those who 
underwent CS, although no significant long-term 
differences in sexual function were noted between 
the two groups(9).

Moreover, recent studies showed that operative 
vaginal deliveries (OVD) may elevate the risk of 
dyspareunia or diminished sexual satisfaction in 
the early postpartum months. However, by 12 to 24 
months postpartum, dyspareunia rates tend to decline, 
and overall sexual function scores converge across 
delivery modes(9-11). However, a previous study by 
Baud et al. reported that pain related to sexual activity 
remained more frequent six years after elective CS 
compared with uncomplicated vaginal delivery, 
suggesting that long-term differences may persist in 
certain populations(12).

The present study aimed to investigate the 
prevalence of FSD among nulliparous parturient after 
NL versus CS, to compare sexual function between 
the two groups by using the validated Thai version of 
the FSFI, and to identify potential factors associated 
with FSD at 6 and 12 weeks postpartum.

M   M
This prospective cohort study was carried 

out between August 2024 and January 2025 at 
Thammasat University Hospital (TUH), Pathum 
Thani, Thailand. The Human Ethics Committee of 
Thammasat University approved the study (MTU-
EC-OB-1-065/67). Subjects were term nulliparous 
parturients who attended postpartum care six weeks 
after delivery at TUH. The inclusion criteria were 
nulliparous parturient, age over 20 years old, ability 
to communicate, read, and understand Thai language 
and ability to access and use a telephone, who 
attended a postpartum clinic six weeks after delivery. 
The exclusion criteria were parturient diagnosed with 
sexual disorders, those unable to communicate in 
Thai language, those who refused to participate in 
the present study, and those who had not resumed 
sexual activity at the time of evaluation.

The sample size for each group was calculated 
using a power of 90%, an effect size of 0.35, and 
a significance level of 0.05. The calculation was 
performed using G*Power 3.1 software for the 
statistical test of the difference between the two 

independent means (two groups)(13). The required 
sample size for both groups was 346 participants. 
To account for a possible 10% dropout rate, the 
final calculated sample size was approximately 380 
participants. Before recruitment, participants were 
informed about the study process. Information bias 
was minimized by ensuring private questionnaire 
completion, limiting interviewer influence, and 
verifying data completeness.

Participants were informed that they could 
ask questions at any moment and withdraw their 
participation at any time without explanation. After 
thorough counseling, informed consent was obtained 
from each participant. Upon providing consent, 
participants received a self-filling questionnaire with 
four sections. Sexual function was later assessed at 
12 weeks postpartum through telephone interviews 
using the FSFI Thai version. The first section of the 
questionnaire gathered demographic information 
from the participants. The second section focused 
on their obstetric and gynecologic history. The third 
section included the Thai version of the FSFI, a 
19-item self-administered questionnaire designed 
to assess six domains of female sexual function, 
including sexual desire, arousal, lubrication, orgasm, 
satisfaction, and pain. Higher scores indicate better 
sexual function. Based on previous reports, the Thai 
version of the FSFI had a reliability coefficient 
of 0.90(14). The final section assessed participant 
satisfaction both before and after completing the 
questionnaire, with each item rated on a scale from 
0 to 5. Total FSFI scores ranged between 2 and 36. A 
score below 26 was considered FSD. The cutoff point 
of 26 provided sensitivity and specificity at 77% and 
85%, respectively, for diagnosis of FSD(15).

Data analysis was conducted by classifying 
variables as categorical or continuous. Categorical 
variables were summarized as frequencies and 
percentages. Continuous variables were presented 
either as mean with standard deviation (SD) or as 
median with interquartile range (IQR), depending 
on the distribution of the data. Comparisons 
between groups for categorical variables were made 
using either the chi-square test or Fisher’s exact 
test, as appropriate. For continuous variables, the 
independent t-test was used to assess differences 
between groups. Missing data were handled using a 
complete-case analysis approach, as the proportion 
of incomplete responses was minimal. To assess the 
robustness of the findings, analyses were repeated 
after excluding participants with incomplete FSFI 
responses or missing demographic data. The results 
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remained consistent with the main analysis, indicating 
that missing data did not materially affect the study 
conclusions. IBM SPSS Statistics, version 23.0 
(IBM Corp., Armonk, NY, USA) was used for all 
analyses. All statistical tests were two-tailed, and 95% 
confidence intervals (CIs) were calculated to indicate 
precision of estimates. A p-value of less than 0.05 was 
considered statistically significant.

R
At first, 380 people were enrolled, and equally 

allocated to the NL and the CS group, with 190 
people in each group. All participants completed 
baseline assessment and the Thai version of the FSFI 
questionnaire. After the 12-week follow-up, one 
case in the NL group and four cases in the CS group 
exhibited incomplete data. After exclusions, the final 
analysis included 375 participants with 189 in the NL 
group and 186 in the CS group, as shown in Figure 1.

Demographic characteristics of participants are 
presented in Table 1. The mean age and body mass 
index (BMI) of participants were 31.1 years and 22.6 
kg/m², respectively. Four-fifths of the participants 
(310 out of 375) had a gestational age greater than 37 
weeks. One-third of the participants (115 out of 375) 
had an education level of bachelor’s degree or higher. 
The demographic characteristics of both groups were 
comparable. At 6 weeks postpartum, the prevalence 
of FSD for the NL and CS groups were 78.3% and 
79%, respectively, with no significant difference. 
Prevalence of FSD in NL and CS groups decreased to 
37% and 43% at 12 weeks postpartum, respectively. 
Both NL and CS groups had no statistical difference 
of FSD’s prevalence.

Baseline characteristics across all socio-
demographic, obstetric, and medical factors are 
demonstrated in Table 2. There were no significant 
differences in mean age, BMI, and birth body 
weight (BBW) between the two groups. Similarly, 

gestational age at delivery, educational attainment, 
occupation type, and monthly income did not differ 
significantly, indicating that socioeconomic status 
was evenly distributed. The prevalence of chronic 
medical conditions, including diabetes mellitus, 
hypertension, anemia, and thyroid disorder, was also 
low and balanced between groups.

The FSFI scores at 6 and 12 weeks postpartum, as 
FSFI6 and FSFI12, respectively, were not significantly 
different between the two groups. The average FSFI6 
score was 22.2, while the average FSFI12 score was 
26.6 as shown in Table 3. There were no significant 
differences between the two groups in the FSFI 
domains of desire, arousal, lubrication, orgasm, and 
satisfaction at both FSFI6 and FSFI12 assessments. 
At 12 weeks postpartum, parturient in CS group had 
more dyspareunia, or pain domain, than NL group 
with statistical significance. The relationship between 
FSFI6 and FSFI12 scores are presented in Table 4. 
The association between early and persistent overall 

Figure 1. Flow chart of study.

NL, vaginal delivery; CS, cesarean delivery; FSFI, Female Sexual Function 
Index

Table 1. Demographic characteristics of participants among 
vaginal delivery (NL, n=189) and cesarean delivery (CS, n=186)

NL CS p-value

Age (years); mean±SD 31.5±6.0 30.6±6.0 0.12

BMI (kg/m²); mean±SD 22.6±3.9 22.7±3.9 0.80

GA ≥37 weeks; n (%) 147 (77.8) 163 (87.6) 0.25

BBW (kg); mean±SD 3.2±0.5 3.1±0.5 0.54

Education level; n (%)

Bachelor or higher 64 (33.9) 51 (27.4) 0.59

Occupation; n (%) 0.34

Agriculture 96 (50.8) 91 (48.9)

Housewife 35 (18.5) 48 (25.8)

Employee 32 (16.9) 22 (11.8)

Government officer 15 (7.9) 12 (6.5)

Business owner 11 (5.8) 13 (7.0)

Chronic disease; n (%)

Diabetes mellitus 6 (3.2) 4 (2.2) 0.75

Hypertension 8 (4.2) 6 (3.2) 0.78

Anemia 15 (7.9) 9 (4.8) 0.29

Thyroid diseases 3 (1.6) 3 (1.6) 1.00

Income (THB/month); n (%) 0.10

<15,000 41 (21.7) 26 (14.0)

15,000 to 30,000 96 (50.8) 111 (59.7)

>30,000 52 (27.5) 49 (26.3)

FSD; n (%)

FSD6 148 (78.3) 147 (79.0) 0.90

FSD12 70 (37.0) 80 (43.0) 0.25

SD=standard deviation; BMI=body mass index; GA ≥37 weeks=gestational 
age at delivery ≥37 weeks; BBW=birth body weight; FSD=female sexual 
dysfunction (FSFI score <26); FSD6=female sexual dysfunction at 6 weeks 
postpartum; FSD12=female sexual dysfunction at 12 weeks postpartum
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dysfunction was statistically significant (p=0.04). 
Whereas no significant difference was observed 
within each delivery routes with p at 0.15 for NL and 
p at 0.20 for CS. One-third (33.6%) of participants 
with FSD, as FSFI12 lower than 26, continued 
to have dysfunction at 12 weeks, while 45.1% 
showed improvement to normal scores, indicating a 
substantial potential for recovery. 

D
Sexual function is frequently impaired during the 

early postpartum period, with recovery influenced by 
the duration since delivery and contextual variables 
rather than the mode of delivery itself(16). Meta-
analytic evidence showed minimal and inconsistent 
differences in postpartum sexual function between 
NL and CS groups when data are aggregated(16).

The current study carried out a prospective 
cohort study involving nulliparous women who 
underwent delivery by NL or CS. FSD rates 
were 78.6% (295 out of 375) overall at 6 weeks 
postpartum. This decreased to 40% (150 out of 375) 
at 12 weeks postpartum. These findings suggested 

that while FSD were frequent in the early postpartum 
phase, partial recovery occurred within the first 12 
weeks after delivery. FSD prevalence did not differ 
significantly by mode at either time point, indicating 
that mode of delivery had no significant impact 
on overall sexual function. Only the pain domain, 
which was dyspareunia, at 12 weeks showed that 
CS group had significantly more pain than NL group 
with statistical significance. This single difference 
should be interpreted cautiously since all other 
functional domains were equivalent between groups. 
Importantly, FSD at 6 weeks predicted persistence 
at 12 weeks postpartum, while women without FSD 
maintained satisfactory scores. Approximately half 
of those with FSD improved with time. These data 
suggested that early postpartum sexual function may 
predict recovery patterns at 12 weeks postpartum.

Table 2. Participant characteristics by sexual-dysfunction status 
at 12 weeks postpartum

FSD 
(n=150)

Non-FSD 
(n=225)

p-value

Age (years); mean±SD 31.0±6.1 31.1±6.1 0.88

BMI (kg/m²); mean±SD 22.7±4.1 22.6±3.7 0.85

GA ≥37 weeks; n (%) 98 (65.3) 160 (71.1) 0.45

BBW (kg); mean±SD 3.1±0.5 3.1±0.5 0.14

Education level; n (%)

Bachelor or higher 47 (31.3) 66 (29.3) 0.58

Occupation; n (%) 0.72

Agriculture 78 (52.0) 109 (48.4)

Housewife 33 (22.0) 50 (22.2)

Employee 17 (11.3) 37 (16.4)

Government officer 12 (8.0) 15 (6.7)

Business owner 10 (6.7) 14 (6.2)

Chronic diseases; n (%)

Diabetes mellitus 3 (2.0) 7 (3.1) 0.51

Hypertension 4 (2.7) 10 (4.4) 0.37

Anemia 8 (5.3) 16 (7.1) 0.49

Thyroid disorder 2 (1.3) 4 (1.8) 0.74

Income (THB/month); n (%) 0.71

<15,000 24 (16.0) 43 (19.1)

15,000 to 30,000 86 (57.3) 121 (53.8)

>30,000 40 (26.7) 61 (27.1)

SD=standard deviation; FSD=female sexual dysfunction (FSFI score 
<26); Non-FSD=no female sexual dysfunction (FSFI score ≥26); GA ≥37 
weeks=gestational age at delivery ≥37 weeks; BBW=birth body weight; 
BMI=body mass index

Table 3. FSFI of NL (n=189) and CS (n=186) groups at 6 and 
12 weeks

NL; median (IQR) CS; median (IQR) p-value

FSFI6 22.1 (17.6, 25.55) 22.3 (17.6, 25.2) 0.95

Desire 3.6 (2.4, 4.8) 3.6 (2.4, 4.35) 0.82

Arousal 3.6 (2.7, 4.2) 3.3 (2.4, 4.2) 0.25

Lubrication 3.6 (2.4, 4.5) 3.6 (2.625, 4.2) 0.39

Orgasm 3.6 (2.4, 4.4) 4.0 (2.8, 4.4) 0.27

Satisfaction 4.0 (2.8, 4.4) 3.6 (2.4, 4.8) 0.59

Pain 3.2 (2.4, 4.4) 3.6 (2.4, 4.4) 0.68

FSFI12 26.8 (25.05, 28.55) 26.3 (24.7, 27.9) 0.06

Desire 4.4 (3.6, 5.4) 4.2 (3.6, 4.8) 0.18

Arousal 4.5 (3.75, 5.1) 4.5 (3.6, 4.8) 0.60

Lubrication 4.5 (4.2, 5.1) 4.5 (4.2, 5.1) 0.70

Orgasm 4.8 (4.0, 5.2) 4.4 (3.9, 5.2) 0.87

Satisfaction 4.8 (4.0, 5.2) 4.4 (3.9, 5.2) 0.53

Pain 4.4 (4.0, 5.2) 4.4 (3.6, 4.8) 0.04

IQR=interquartile range; NL=vaginal delivery; CS=cesarean delivery; 
FSFI=female sexual function index; FSFI6=FSFI scores at 6 weeks 
postpartum; FSFI12=FSFI scores at 12 weeks postpartum

Table 4. Relationship of FSFI6 and FSFI12 across mode of 
delivery

FSFI6 FSFI12 p-value

<26 ≥26

NL (n=189); n (%) <26 59 (31.2) 89 (47.1) 0.15

≥26 11 (5.8) 30 (15.9)

CS (n=186); n (%) <26 67 (36.0) 80 (43.0) 0.20

≥26 13 (7.0) 26 (14.0)

Overall (n=375); n (%) <26 126 (33.6) 169 (45.1) 0.04

≥26 24 (6.4) 56 (14.9)

NL=vaginal delivery; CS=cesarean delivery; FSFI=female sexual function 
index; FSFI6=FSFI score at 6 weeks postpartum; FSFI12=FSFI score at 
12 weeks postpartum
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As shown in Table 5, variations among studies 
result from biological, behavioral, and methodological 
factors that may surpass the effects of delivery 
mode(16-20). Early postpartum perineal trauma like 
episiotomy or OVD affects pain and arousal. 
Conversely, CS prevented perineal injury but resulted 
in abdominal wall pain and activity limitations. These 
net effects frequently counterbalance, leading to 
minimal differences between NL and CS in the initial 
stages(21). Compared to Fuchs et al.’s and Tartaglia 
et al.’s studies, prevalence of FSD were 56.2% at 12 
weeks and 41.96% at 6 months, respectively(17,19). 
Participants in Fuchs’s and Tartaglia’s studies had 
education levels higher than bachelor for 62.1% and 
66.2%, respectively(17,19). While education level was 
higher than bachelor in the current study at 30.7% 
(115 out of 375), the prevalence of FSD was 40% at 
12 weeks. Dawson et al. reported prevalence of FSD 
at 12 weeks postpartum at 27.5% while education 
higher than bachelor was 39.6%(18). Terece et al. 
reported that prevalence of FSD at 1 year of NL and 
CS were only 15.9% and 20.2%(20). Education level 
higher than bachelor from Terece’s study was 25.5% 

and 2.3% in NL and CS groups, respectively(20). This 
finding suggested that subjects with high education 
level might have high prevalence of FSD. High 
education level might be correlated with white-
collar work. The stress from their high education 
might impact the sexual function more than type of 
delivery alone.

The parity and BMI structure varied among 
studies(16-20). Parity was linked to cumulative pelvic-
floor loading and often correlates with higher BMI(22). 
Cohorts composed of nulliparas in Tartaglia et al. 
and the present studies also had lower mean BMI of 
22.3 to 22.7 kg/m²(17). While mixed-parity samples 
reported higher BMI. Subjects in Terece’s study 
had BMI from 27.2 to 29.5 kg/m² that potentially 
amplified mechanical strain and dyspareunia risk(20). 
Behavioral and hormonal factors may matter. 
The present study cohort represented the early 
postpartum period, up to 12 weeks, when most 
Thai employed mothers were on maternity leave 
and could continue breastfeeding. Nursing data was 
inconsistently collected in the literature, making 
comparisons difficult. Terece et al. clearly recorded 

Table 5. Comparison of female sexual function outcomes between the present and previous study among parturient

Attribute Present study Alimi(16) Tartaglia(17) Dawson(18) Fuchs(19) Terece(20)

Year 2024 2023 2024 2020 2021 2024

Country Thailand Iran Italy Canada Poland Türkiye

Cases (n) 375 3,410 80 646 398 228

Nulliparous (%) 100 NA 100 100 58.54 NA

NL* CS NL NL* CS

Age (years) 31.5 30.6 NA 35.7 29.52 28 28.8 27.2

Bachelor (%) 33.9 27.4 NA 66.2 39.6 62.1 25.5 23.2

BMI (kg/m²) 22.6 22.7 NA 24.5 NA NA 27.2 29.5

BF (%) NA NA 61.3 90.4 50.5 100 74

SA Yes No No Yes No No

FSD (%) NA NA

Pre-delivery 8.54

PP6W 78.3 79

PP12W 37 43 56.2

PP6M 41.96

PP1Y 47.7 100 70.6

FSFI 

Pre-delivery 30.67 27.49 30.57

PP6W 22.1 22.3

PP12W 26.8 26.3 21.06 24.07

PP6M 25.57 26.46

PP1Y 24.27 27.09 15.9 20.2

NA=not available; NL=vaginal delivery; CS=cesarean delivery; BMI=body mass index; BF=breast feeding; SA=sexually active participants; FSD=female 
sexual dysfunction; PP6W=6 weeks postpartum; PP12W=12 weeks postpartum; PP6M=6 months postpartum; PP1Y=1 year postpartum; FSFI=female 
sexual function index
* All women in the NL group underwent episiotomy
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breastfeeding status and duration. Breastfeeding was 
more common after NL, but it was not linked with 
FSD (univariate OR 1.08, p=0.856)(20). Fuchs et al. 
also collected feeding types as breastfeeding versus 
non-breastfeeding and found no FSFI differences 
by feeding pattern at 6 months, despite lactation-
induced hypoestrogenism reducing lubrication and 
sexual desire(19). Many women gradually adapted 
to the physiological changes of lactation, and the 
use of lubricants or increased communication with 
partners may mitigate discomfort. Thus, although 
breastfeeding may temporarily affect certain aspects 
like lubrication or desire, it seldom resulted in 
significant variation in these studies when contextual 
and behavioral adjustments in sexual function 
scores were taken into account(18,19). Psychological, 
partner, and cultural settings also affect trajectories 
and reporting patterns, resulting in cross-national 
variability(16,18). Upon inspection, the assessment 
period is time sensitive. Although our assessment 
occurred early, at 6 to 12 weeks, the overall FSFI 
scores and recovery pattern appeared more favorable 
than in studies conducted at later intervals. This might 
reflect methodological and contextual factors rather 
than genuine physiological differences. The present 
study included nulliparous, lower-BMI cohort, and 
no OVD-related perineal trauma, allowing physical 
recovery. Inclusion of sexually inactive women also 
influences outcomes. Studies such as those by Alimi 
et al., Dawson et al., Fuchs et al., Tartaglia et al., and 
Terece et al. included women who had not resumed 
intercourse(16-20). It might have lowered mean FSFI 
scores and inflated the apparent prevalence of FSD. 
This may explain why the early postpartum cohort 
improved sexual function earlier and had lower FSD 
than other studies.

All of these factors demonstrate that delivery 
mode alone was not a significant determinant of 
early postpartum sexual function and why studies 
with varying perineal trauma profiles, parity, BMI, 
behavioral and hormonal factors, timing assessment 
after postpartum, and psychosocial contexts yield 
differing estimates(16-21). The present study findings 
were compatible with Alimi who found no mode 
of delivery effect and emphasized time since birth 
and sociocultural factors as the key causes of 
variation(16). The present study cohort showed early 
improvement at 12 weeks post-partum, regardless 
of mode of delivery. This phase prioritizes healing, 
hormonal changes, and psychosocial adjustment 
above delivery mode(16,18).

Mode of delivery has limited influence on 

postpartum sexual outcomes(21). Early screening 
for FSD might be more beneficial in identifying 
women at risk and facilitating targeted counseling 
on dyspareunia, lubrication, and psychosocial factors 
rather than emphasizing delivery-mode guidance. 
Extending follow-up to 6 to 12 months postpartum, 
while systematically recording perineal variables, 
breastfeeding, contraception, and psychosocial 
measures, would refine risk stratification and 
help target interventions that accelerate recovery. 
Comparison of the present to the previous literature 
was summarized and presented in Table 5.

The strength of the current prospective cohort 
was the use of validated Thai FSFI and included 
a large sample of nulliparous women, providing 
culturally relevant data on postpartum sexual 
function. The design minimizes confounding from 
prior deliveries. Furthermore, the participants were 
selected only from individuals who have a history 
of being sexually active. However, the limitation 
included that the follow-up period was limited to 12 
weeks, which may not capture longer-term changes. 
Being single center reduces the generalizability of 
findings. Self-reported data may introduce response 
bias. Data on antenatal care and postpartum-related 
factors, including maternal exhaustion and the 
availability of neonatal supportive persons, were 
not available. This limitation might influence the 
assessment of postpartum determinants of sexual 
function.

In conclusion, overall FSFI scores at 6 and 
12 weeks postpartum did not show significant 
differences between the NL and CS groups. 
Additionally, CS group has experienced more 
dyspareunia symptoms compared to NL group at 
12 weeks postpartum. Notably, FSD identified at 
6 weeks postpartum tended to persist at 12 weeks 
postpartum, suggesting that early sexual problems 
may continue without appropriate intervention. 
Therefore, routine evaluation of sexual function 
among parturients attending postpartum clinics is 
recommended to facilitate early detection and timely 
intervention, which may help prevent persistent 
sexual health problems.

W       ?
Pregnancy and childbirth bring biological, 

psychological, and social changes that influence 
women’s sexual health, affecting their intimacy, 
relationship, and overall well-being. Deterioration 
in sexual function during pregnancy did not fully 
return to pre-pregnancy state. Type of delivery was 
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controversial, and reported that it might be associated 
with FSD.

W     ?
Forty percent of participants still had FSD at 

12 weeks of postpartum. Type of delivery was not 
related to FSD among parturient. Parturient delivered 
from cesarean delivery had more dyspareunia than 
vaginal delivery.
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