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Abstract
Purpose We aimed to evaluate the effect of cervical disc herniation (CDH) and lumbar disc herniation (LDH) on female 
sexual functioning before and after surgical intervention.
Methods The current study was conducted from February 2022 to February 2023. A total of 100 sexually active female 
patients in their reproductive phase who were diagnosed with CDH and LDH based on physical examination and previous 
magnetic resonance imaging (MRI) results, as well as 50 healthy females, were enrolled. The female subjects were evaluated 
using the validated Arabic version of the female sexual function index (ArFSFI), a 0 to 10 visual analogue scale (VAS), the 
Oswestry disability index (ODI) and Beck’s depression index (BDI).
Results The baseline ArFSFI domains and total scores were greatest in the controls, followed by the CDH group. The 
ArFSFI domains and total scores were greatest in the control group, followed by the postoperative ArFSFI domains and total 
scores in the cervical group. The variations in satisfaction, pain, and overall ArFSFI ratings were significant across research 
groups. The difference in desire, arousal, lubrication, and orgasm was substantial in the lumbosacral group, but there were no 
significant changes between the cervical and control groups. Postoperatively, ArFSFI domains and overall scores improved 
in both of the cervical and lumbar groups. Both research groups’ ODI score and grade improved after surgery. Finally, both 
groups’ BDI score and grade improved after surgery.
Conclusion Female sexual dysfunctions caused by CDH and LDH improved considerably after surgery.
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Introduction

Pain is caused by degenerative spine disease, which affects 
around 80% of the population over their entire lifespan [1]. 
The sexual function is extremely important for people’s lives. 
It is not merely a reproductive function, but also a crucial 
component in maintaining interpersonal connections and 

self-confidence. The cessation of sexual activity for whatever 
reason, might lead to major concerns among partners [2]. 
Body movements with developing chronic pain disorders can 
greatly limit sexual activity. Other contributing factors leading 
to sexual dysfunction include sadness produced by chronic 
pain and the medications utilized. All of these negative vari-
ables combine to form a vicious circle between the person in 
pain and their husband or wife [3]. Pain and function improve 
significantly following spine surgery, based on many patient-
reported outcome measures [4, 5]. Sexual function is a crucial 
factor to consider when evaluating functional results follow-
ing spine surgery. Despite the fact that sexual dysfunction is 
common among people with spinal cord injury, sexual health 
counseling is not commonly provided as a part of medical care 
[6]. Furthermore, sexual function is not often discussed during 
adult spinal deformity (ASD) repair surgery patient visits [7, 
8]. One explanation might be that the issue of “sexual life” has 
been postponed [9]. Furthermore, there is a paucity of reliable 
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data since studies rarely evaluate sexual function efficiently 
as an essential endpoint. As a result, healthcare providers are 
unable to establish expectations for postoperative sexual func-
tion or the known surgical risks [10]. Back pain was found to 
have a high correlation with decreased sexual activity among 
both sexes [11]. Besides that, 55% of men and 84% of women 
reported sexual dysfunctions associated with the onset of low 
back pain. In contrast, patients’ sexual function improved sig-
nificantly after surgery for single-level lumbar disc herniation 
(LDH) [12, 13]. Nonetheless, a recent research found that 39% 
of individuals experienced worsened sexual function after cer-
vical spine surgery, with only 5% reporting improved perfor-
mance [14]. Along with that, Hamilton et al. found a 42% inci-
dence of significant sexual dysfunction postoperatively in their 
study [15]. The greatest cause of impaired sexual function, 
however, was a lack of a sexual partner. In addition, despite a 
mean age of 70 years and substantial spinopelvic instrumenta-
tion, around 40% of patients reported no or just minor sexual 
problems. Importantly, there was no preoperative assessment 
of sexual function for comparison. As a result, the effect of 
ASD surgery on patient sexual function was inconclusive [2]. 
Jordon stated that the prevalence of LDH in Finland and Italy 
was 1–3%, which was a two times higher incidence for men 
aged 30–59 years compared to women [16]. Deyo et al. [17] 
suggested that the incidence of LDH in America would project 
to 1–2%. Radhakrishnan et al. [18] mentioned that the annual 
incidence of cervical disc herniation (CDH) in Rochester and 
Minnesota was around 18.6 of 100,000 individuals between 
1976 and 1990 reaching its peak in their 60s.

On the other hand, Kim et al. [19] stated that the diag-
nosis of symptomatic CDH and LDH among individuals 
increased with age together with incidence of these diseases 
being higher in women compared to men. Notably, there 
are different therapeutic approaches for CDH including, 
McKenzie approach [20], minimally invasive spinal surgery 
[21] as well as the anterior approach for removing ruptured 
cervical discs [22]. While there are different approaches for 
LDH starting from transdural resection to the conventional 
approach [23, 24] followed by microsurgery and endoscopic 
and percutaneous surgery especially among men in their for-
ties [25, 26]. The current study is one of the first to evaluate 
the impact of CDH and LDH on female sexual function as 
well as the effect of surgical correction of both conditions 
on female sexual function.

Patients and methods

Study design and settings and participants

From February 2022 to February 2023, the study was con-
ducted at the outpatient clinic of Beni-Suef university hos-
pital. Notably, it complies with the Helsinki Declaration 

2013, and it was approved by the institutional review board 
[27]. The approval number of the institutional review board 
was FMBSUREC/09012022. A total of 100 sexually active 
female patients in their reproductive period, who were diag-
nosed with CDH or LDH based on physical examination 
and prior MRI results, as well as 50 age-matched healthy 
females, were enrolled. Furthermore, all patients were evalu-
ated two months following the procedure.

Determination of sample size

T tests—means and analysis: A priori were used to com-
pute the required sample size using the following inputs: 
tail(s) = two, effect size d = 0.73, α err prob = 0.05, power 
(1-β err prob) = 0.95, and allocation ratio N2/N1 = 1. The 
outputs were non-centrality parameter δ = 3.6500000, criti-
cal t = 1.9844675Df = 98. Thus, sample size groups 1 and 
2 were set to be 50 each and a total sample size was 100 at 
actual power = 0.9509402.

Inclusion criteria

Female patients in their reproductive years with severe CDH 
or LDH for at least 6 months, as diagnosed clinically and by 
MRI and who were scheduled to have the herniation cor-
rected surgically were enrolled.

Exclusion criteria

Subjects with a history of uncontrolled chronic illness, a 
previous pelvic surgery, a history of antidepressant, anxio-
lytic, or anticonvulsant medications use, a history of a major 
psychiatric disorder, urinary and fecal incontinence, or a 
limited range of motion in the hand, knee, or hip joints were 
all excluded. In addition, chronic alcohol consumption, oral 
or vaginal estrogen medication, and loss of motor strength 
owing to a disc herniation or any other neurological condi-
tion, as well as cauda equina syndrome, were all ruled out 
of the study.

All the participants were exposed to the following:
All participants were subjected to proper history taking, 

and underwent a full physical examination. Besides that, 
the socioeconomic characteristics of included subjects were 
collected. All questionnaires were given to each patient in a 
room where she was alone with a female physician. As such, 
an appropriate setting for patients to complete the question-
naire has been established. Patients were told that their per-
sonal information would be kept confidential. Only the ques-
tions that the patient did not understand were clarified. The 
validated Arabic version of the female sexual function Index 
(ArFSFI) was used to assess the participants’ sexual function 
[28]. Furthermore, the degree of pain was assessed using a 
0 to 10 Visual analogue scale (VAS) [29]. Moreover, the 
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Oswestry disability index (ODI) was used to assess the sig-
nificance of sexuality and disability in individuals with CDH 
as well as LDH [30]. It should be noted that the ODI is the 
most extensively used functional status questionnaire in the 
literature, with proven reliability and validity. In addition, 
Beck’s depression index (BDI) is a dependable and accu-
rate method for assessing depression symptoms in a society. 
BDI is a 21- item index including items about pessimism, 
sense of failure, dissatisfaction, a sense of guilt, restlessness, 
fatigue, decreased appetite, indecisiveness, sleep disorders 
and social withdrawal [31]. The questionnaires were given 
to each patient before and after surgery.

Statistical methods

All collected data were coded, tabulated, and statistically 
analyzed using IBM SPSS statistics software version 28.0, 
IBM Corp., Chicago, USA, 2021. Quantitative data were 
evaluated for normality using the Shapiro–Wilk test, then 
represented as mean SD (standard deviation), minimum and 
maximum of the range, and compared using the ANOVA 
test (three independent groups) and the paired t-test (paired 
data). Qualitative data are expressed as a number and a per-
centage, and it is then compared using the Chi-square test, 
Fisher’s exact test, and the marginal homogeneity test (two 
dependent multinomial variables). For post hoc compari-
sons, the Bonferroni test is utilized. The threshold of sig-
nificance was set at p-value 0.050, which was considered 
significant; otherwise, it was considered non-significant.

Results

There were no statistically significant differences between 
the analyzed groups in terms of age, BMI, or parity as shown 
in (Table 1). The controls had the highest baseline ArFSFI 
domains and total scores, followed by the CDH group, and 
the lowest in the lumbosacral group. Furthermore, the vari-
ations in desire, arousal, pleasure, pain, and overall ArFSFI 
ratings across research groups were statistically significant. 

The lumbosacral group had substantially lower baseline 
lubrication and orgasm ratings than the cervical group and 
controls. In addition, the cervical group had substantially 
higher postoperative ArFSFI domains and overall scores 
than the lumbosacral group. The differences in satisfaction, 
pain and total ArFSFI scores were statistically significant 
between the study groups. Finally, desire, arousal, lubrica-
tion and orgasm significantly improved postoperatively in 
the lumbosacral group (Table 2). On the other hand, the 
controls had considerably lower baseline ODI than the 
other groups. Moreover, the ODI grade improved consid-
erably postoperatively in both groups with disc herniation 
(Table 3). Similarly, the controls had considerably lower 
baseline BDI than the other groups as shown in (Table 4). 
Concerning the postoperative BDI grading, it was found 
to be improved significantly among both groups with disc 
herniation (Table 4). Finally, in both groups, the ArFSFI 
domains and total scores, ODI score and grade, and BDI 
score and grade improved significantly postoperatively 
(Tables 5, 6, 7).

Discussion

The present study evaluated 125 subjects for eligibility 
and enrolled 100 patients (50 in each group). Based on the 
inclusion criteria, sixteen individuals were excluded from 
the study; while, nine patients refused to take part. Finally, 
the study was based on data from 100 sexually active female 
patients in their reproductive years that were divided equally 
into two groups with CDH and LDH as well as 50 healthy 
age-matched females. The current study found that the con-
trols had the highest baseline ArFSFI domains and total 
scores, followed by the CDH group, and the lowest in the 
lumbosacral group. Furthermore, the cervical group’s post-
operative ArFSFI domains and overall scores were consider-
ably greater than the lumbosacral group’s. Notably, desire, 
arousal, lubrication and orgasm improved dramatically after 
surgery in the lumbosacral group. Postoperative ODI and 
BDI grading improved significantly in both groups. In the 
same context, Akbas et al. [12] found a large rise in the 

Table 1  Shows socio-
demographic characteristics 
among the participants

N.B p value was calculated using ANOVA test, BMI = body mass index

Variables Lumbosacral 
(Total = 50)

Cervical (Total = 50) Control (Total = 50) p-value

Age (years) Mean ± SD 36.3 ± 3.0 36.4 ± 3.7 37.1 ± 3.5 0.408
Range 31.0–42.0 31.0–45.0 30.0–46.0

BMI (kg/m2) Mean ± SD 28.7 ± 2.2 28.3 ± 2.1 28.1 ± 2.2 0.340
Range 24.1–33.4 24.3–33.0 22.1–32.9

Parity Mean ± SD 2.7 ± 0.5 2.5 ± 0.6 2.8 ± 0.7 0.132
Range 1.0–4.0 1.0–3.0 1.0–5.0
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Table 2  Shows baseline and postoperative the validated Arabic index of female sexual function among the participants

Homogenous groups had the same symbol “a,b,c” based on post ho Bonferroni test
N.B. ^ means p-value that was calculated using ANOVA test

Domains Lumbosacral (Total = 50) Cervical (Total = 50) Control (Total = 50) p-value

Baseline Desire Mean ± SD 1.1 ± 0.3a 1.3 ± 0.4b 3.6 ± 0.5c  < 0.001
Range 0.6–1.8 0.6–1.8 1.8–4.2

Arousal Mean ± SD 2.0 ± 0.7a 2.3 ± 0.6b 4.4 ± 0.6c  < 0.001
Range 0.3–3.0 0.6–3.6 2.7–5.4

Lubrication Mean ± SD 2.1 ± 0.7a 4.4 ± 0.7b 4.7 ± 0.5b  < 0.001
Range 0.9–3.6 3.0–5.8 3.9–6.0

Orgasm Mean ± SD 3.2 ± 0.6a 4.4 ± 0.6b 4.6 ± 0.5b  < 0.001
Range 1.6–4.4 2.4–5.2 3.2–6.0

Satisfaction Mean ± SD 3.3 ± 0.7a 4.1 ± 0.7b 4.8 ± 0.5c  < 0.001
Range 1.6–4.4 2.0–4.8 3.6–6.0

Pain Mean ± SD 1.8 ± 0.4a 2.9 ± 0.7b 4.9 ± 0.6c  < 0.001
Range 0.4–2.4 2.0–4.2 3.6–6.0

Total Mean ± SD 13.5 ± 3.3a 19.4 ± 3.5b 27.2 ± 3.1c  < 0.001
Range 5.4–19.6 10.6–25.4 18.8–33.6

Postoperative scores in 
the cervical and the 
lumbar disc hernia-
tions

Desire Mean ± SD 1.6 ± 0.6a 3.4 ± 0.7b  − ^ < 0.001
Range 0.6–2.4 1.8–4.2  − 

Arousal Mean ± SD 2.2 ± 0.7a 4.1 ± 0.7b  − ^ < 0.001
Range 0.3–3.9 2.4–4.8  − 

Lubrication Mean ± SD 3.1 ± 0.8a 4.6 ± 0.7b  − ^ < 0.001
Range 1.8–4.8 3.0–5.8  − 

Orgasm Mean ± SD 3.6 ± 0.7a 4.5 ± 0.6b  − ^ < 0.001
Range 2.4–5.2 2.8–5.6  − 

Satisfaction Mean ± SD 3.5 ± 0.6a 4.2 ± 0.7b  − ^ < 0.001
Range 2.0–4.4 2.4–4.8  − 

Pain Mean ± SD 2.2 ± 0.5a 3.6 ± 0.9b  − ^ < 0.001
Range 1.2–3.6 2.4–5.0  − 

Total Mean ± SD 16.1 ± 3.7a 24.3 ± 3.9b  − ^ < 0.001
Range 8.6–24.3 15.2–30.2  − 

Table 3  Shows baseline and postoperative Oswestry disability inventory among the participants

Homogenous groups had the same symbol “a,b” based on post ho Bonferroni test
N.B ^ = p-value was calculated using ANOVA test, # = p-value was calculated using Chi-square test, § = p-value was calculated using Fisher’s 
Exact test

Domains Lumbosacral 
(Total = 50)

Cervical (Total = 50) Control (Total = 50) p-value

Baseline Score Mean ± SD 27.1 ± 4.2a 26.0 ± 3.9a 5.8 ± 2.0b ^ < 0.001
Range 18.0–33.0 19.0–33.0 1.0–9.0

Grade No 0 (0.0%)a 0 (0.0%)a 19 (38.0%)b # < 0.001
Mild 0 (0.0%)a 0 (0.0%)a 31 (62.0%)b
Moderate 15 (30.0%)a 20 (40.0%)a 0 (0.0%)b
Severe 35 (70.0%)a 30 (60.0%)a 0 (0.0%)b

Postoperative scores in the cervical and the lum-
bar disc herniations

Score Mean ± SD 19.0 ± 5.2a 18.2 ± 5.0a  − ^ < 0.001
Range 10.0–30.0 7.0–29.0  − 

Grade No 0 (0.0%)a 0 (0.0%)a  − § < 0.001
Mild 13 (26.0%)a 13 (26.0%)a  − 
Moderate 31 (62.0%)a 31 (62.0%)a  − 
Severe 6 (12.0%)a 6 (12.0%)a  − 
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frequency of intercourse as well as a significant decrease 
in the description of any form of sexual difficulty following 
LDH surgery. However, they reported no difference in levels 
of sexual desire. Similarly, Elsharkawy et al. [13] found that 
LDH surgery improved sexual function. However, it should 
be noted that the majority of participants in the previously 
mentioned study did not observe a significant change in their 
sexual life, rating it the same as before surgery.

Similarly, Daniels et al. (2020) demonstrated that the 
greatest importance of surgical correction for ASD was 
evidenced by significant improvement in the ODI, scoliosis 
research society-22r total score, and sagittal vertical axis at 
2-year postoperative follow-up [2]. LDH is a prevalent dis-
order that can result in social and economic losses as well as 
a decrease in people’s quality of life. One of the most well-
known causes of low back pain is LDH [32]. Neurological 
deficits, acute pain and restrictions in physical activity are 
common consequences of disc degeneration, which can lead 
to a reduced quality of life or apathy or depression. All of 
these factors may impact not just an individual’s social life, 
but also their sexual life and interactions with their part-
ners [33]. The correlation between chronic low back pain, 
quality of life and sexual function is equally crucial to both 
sexes. Furthermore, the presence of musculoskeletal prob-
lems leads to sexual act limitations owing to discomfort, 
immobility, and diminished muscular strength, resulting in 
lower sexual excitement and difficulties in positioning for 
the intercourse. Low back pain, in particular, has a negative 
influence on sexual activity because it causes discomfort 
during sexual intercourse, which reduces the frequency of 
sexual intercourse and disturbs feelings in the relationship 

with the partner resulting in a lack of desire or sexual activ-
ity [2]. On the other hand, Moscicki et al. [34] reported that 
surgery did not alleviate perianal hypoesthesia and dimin-
ished sensation in the sacral region associated with L5-S1 
disc pathology. In the same context, Keefe et al. [14] found 
significant difficulty in the postoperative period after cervi-
cal spine surgery, with 39% of patients reporting impaired 
sexual function. Notable limitations of the study include a 
lower sample size compared to previously mentioned studies 

Table 4  Shows baseline and postoperative Beck’s depression inventory among the participants

Homogenous groups had the same symbol “a,b” based on post ho Bonferroni test
N.B^ = p-value was calculated using ANOVA test, # = p-value was calculated using Chi-square test

Domains Lum-
bosacral 
(Total = 50)

Cervical (Total = 50) Control (Total = 50) p-value

Baseline Score Mean ± SD 17.3 ± 4.0a 16.0 ± 4.5a 10.1 ± 4.7b ^ < 0.001
Range 11.0–26.0 11.0–30.0 1.0–21.0

Grade No 0 (0.0%)a 0 (0.0%)a 32 (64.0%)b # < 0.001
Mild 26 (52.0%)a 29 (58.0%)a 13 (26.0%)b
Moderate 14 (28.0%)a 13 (26.0%)a 4 (8.0%)b
Severe 10 (20.0%)a 8 (16.0%)a 1 (2.0%)b

Postoperative scores in the cervical and the lumbar 
disc herniations

Score Mean ± SD 13.9 ± 4.5a 12.5 ± 4.7a  − ^ < 0.001
Range 6.0–25.0 6.0–28.0  − 

Grade No 11 (22.0%)a 17 (34.0%)a  − # < 0.001
Mild 25 (50.0%)a 25 (50.0%)a  − 
Moderate 9 (18.0%)a 5 (10.0%)a  − 
Severe 5 (10.0%)a 3 (6.0%)a  − 

Table 5  Shows postoperative change in the validated Arabic index of 
female sexual function among lumbosacral and cervical groups

N.B ^ = p value was calculated using Paired t-test

Group Domains Preoperative 
(Total = 50)

Postoperative 
(Total = 50)

p-value

Lumbosacral Desire 1.1 ± 0.3 1.6 ± 0.6 ^ < 0.001
Arousal 2.0 ± 0.7 2.2 ± 0.7 ^ < 0.001
Lubrication 2.1 ± 0.7 3.1 ± 0.8 ^ < 0.001
Orgasm 3.2 ± 0.6 3.6 ± 0.7 ^ < 0.001
Satisfaction 3.3 ± 0.7 3.5 ± 0.6 ^ < 0.001
Pain 1.8 ± 0.4 2.2 ± 0.5 ^ < 0.001
Total 13.5 ± 3.3 16.1 ± 3.7 ^ < 0.001

Cervical Desire 1.3 ± 0.4 3.4 ± 0.7 ^ < 0.001
Arousal 2.3 ± 0.6 4.1 ± 0.7 ^ < 0.001
Lubrication 4.4 ± 0.7 4.6 ± 0.7 ^0.001
Orgasm 4.4 ± 0.6 4.5 ± 0.6 ^ < 0.001
Satisfaction 4.1 ± 0.7 4.2 ± 0.7 ^ < 0.001
Pain 2.9 ± 0.7 3.6 ± 0.9 ^ < 0.001
Total 19.4 ± 3.5 24.3 ± 3.9 ^ < 0.001
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and a lack of multicentric research. Larger, multicenter stud-
ies with both males and females are needed for greater sig-
nificance. The new study’s prospective design, on the other 
hand, enhances the findings. Moreover, non-validated Arabic 
indices of Beck’s depression and Oswestry disability were 
utilized to assess the patients.

Conclusion

Female Sexual dysfunctions caused by CDH and LDH 
resolved considerably after surgery. Furthermore, physical 
activity constraints substantially improved following surgery 
resulting in an improvement in quality of life. The current 
study emphasizes the relevance of surgical repair of disc 
herniation to the patients’ sexual health outcomes.
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