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Abstract 

Objective Surgical sterilization, including vasectomy in males and tubal ligation in females, is a highly effective 
but underutilized contraception method. Adoption rates vary globally mostly due to misconceptions by both the 
general public and practicing physicians. Our survey aims to explore physicians’ knowledge, attitudes and beliefs 
about surgical sterilization techniques in Lebanon.

Study design A web-based survey was sent to residents and attending physicians of different specialties in Lebanon 
between April 2022 and April 2023. The survey included 21 multiple-choice questions divided in four parts (demo-
graphics, knowledge, attitudes and beliefs) and required around 8 min to complete. Data was analyzed using IBM 
SPSS Statistics. A descriptive analysis was performed using the chi-square test for categorical variables and ANOVA 
for continuous variables.

Results One hundred eighty-three physicians specialized in Urology, OB/GYN, Family medicine and Internal medicine 
filled the survey. The majority were resident physicians (79%), male (57%), single (72%) and did not receive training 
in family planning (73%). Knowledge assessment showed an average score of 5/7. After setting this as a passing score, 
60.7% of participants passed the assessment with higher likelihood of passing among attending physicians (84.6%), 
OB/GYN physicians (94.4%), married participants (80.8%), and physicians who received training in family planning 
(91.8%). Lower likelihood of passing was among Family Medicine (60%), and Internal Medicine (72.5%) physicians. 
Recommendations varied among specialties. Most physicians perceived the general public preferring tubal ligation 
as a sterilization method (98%).

Conclusion Lebanese primary care physicians have a lower level of knowledge of surgical sterilization procedures 
compared to specialists. This, coupled with low levels of family planning training and negative perception of patient 
beliefs may impact attitudes and recommendations. Ongoing education and family planning training is needed 
to increase awareness among physicians, especially primary care physicians, to allow them to provide more adequate 
counseling to patients.
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Introduction
Surgical sterilization, which involves the surgical pro-
cedure of blocking or removing reproductive organs, 
is one of the most effective methods of contraception 
worldwide [1]. Techniques utilized for surgical steriliza-
tion mainly include tubal ligation or risk reducing sal-
pingectomy in females and vasectomy in males. Tubal 
ligation involves blocking or cutting the fallopian tubes, 
which prevents the eggs from reaching the uterus for fer-
tilization [2], while risk-reducing salpingectomy involves 
complete surgical removal of the fallopian tubes with the 
benefit of reducing the risk for ovarian cancer develop-
ment [3]. Vasectomy, a simple same-day office procedure, 
involves cutting or blocking the vas deferens, which pre-
vents sperm from entering the semen that is ejaculated 
during sexual intercourse [1]. This study specifically 
focused on tubal ligation and vasectomy as surgical steri-
lization procedures.

Sterilization is a popular choice of contraception for 
many couples due to its high effectiveness, long-term 
benefits, and low maintenance. However, the utilization 
of sterilization techniques varies depending on factors 
such as age, race/ethnicity, income, and knowledge/ level 
of education [4]. In high income countries, extensive 
data in the literature exists comparing different forms of 
female surgical sterilization techniques [5]. In the United 
states alone, tubal ligation is performed more frequently 
than vasectomy, with approximately 600,000 tubal liga-
tions and 200,000 vasectomies performed each year with 
a ratio of 3:1 (3 tubal ligations performed for every vasec-
tomy) [5, 6]. When considering the rates of these proce-
dures in low-middle income countries, we find very low 
utilization of vasectomy with a ratio of 22:1 (22 tubal 
ligations performed for every vasectomy) [6], attribut-
able mainly to lack of resources, and poor health-seeking 
behavior among men [7].

In some countries, including Turkey, vasectomy is 
frowned upon by the general population due to misin-
formation and misconceptions surrounding the proce-
dure [8, 9]. These misconceptions include beliefs that 
vasectomy is a sin, that it has a negative impact on men’s 
health and strength, and that it affects sexual functioning. 
Additionally, cultural factors, such as the perception that 
contraception is a woman’s responsibility, may also con-
tribute to the underutilization of vasectomy as a method 
of contraception [8, 9].

Interestingly, misconceptions about sterilization tech-
niques are not limited to the general population. Some 
physicians, including gynecologists, urologists, and pri-
mary care physicians, also share and disseminate mis-
conceptions about sterilization techniques. For example, 
a survey of Nigerian gynecology residents showed that 
more than three-fifths of the residents believed that 

bilateral tubal ligation was the more appropriate sterili-
zation procedure for couples seeking contraception [10]. 
Similarly, a survey of family planning fellowship provid-
ers in the US found that only 57% recommended vasec-
tomy over female sterilization [11].

Notably, family planning training in medical school and 
residency training curricula is often scarce. While didac-
tic and clinical training in most contraception methods 
is common, there are still significant gaps, particularly 
when it comes to tubal ligation and vasectomy [12].

Given the effectiveness of sterilization as a method 
of contraception and the misconceptions surround-
ing these procedures, leading to highly divergent adop-
tion in different cultures and societies, it is important 
to understand physicians’ knowledge and beliefs about 
sterilization techniques. Not much is understood about 
physicians’ knowledge and attitudes towards surgi-
cal sterilization techniques in Low- and middle-income 
countries such as Lebanon. Stemming from this gap in 
the literature, our survey aimed to explore the physicians’ 
understanding and counseling practices regarding male 
and female sterilization procedures in Lebanon, with the 
ultimate goal of improving medical education programs 
and promoting family planning practices.

Materials and methods
Participants
This survey was conducted between April 2022 and April 
2023. An e-mail containing a link to access the survey 
anonymously was sent to residents and attending physi-
cians specialized in Urology, Obstetrics & Gynecology, 
Family Medicine and other specialties who practice in 
Lebanon. E-mails reminding the target audience to fill 
the survey were sent every 3 months for 3 times over the 
duration of 1 year. A total of 950 practicing physicians 
received the e-mail. Responses that were excluded from 
analysis included incomplete surveys, surveys that were 
filled too rapidly or too slowly (required < 1 min or > 30 
min to be filled), and surveys with illogical or incompre-
hensive answers.

Sample size calculation
Since no pilot study was conducted, we assumed maxi-
mum variability (p = 0.5). Hence, for a 95% Confidence 
level and a low margin of error of 5%, the calculated sam-
ple size using the formula n=(Z2.p.(1-p)/(MOE2) = 384. 
To adjust for finite population of 950, the following for-
mula was used with N being the finite population size: 
n(adjusted)=(n)/(1+[n-1]/N) = 274. To note, this sample 
size is an inflated value since p = 0.5 and MOE = 5% were 
used.
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Questionnaire
A self-administered, electronic, web-based anonymous 
questionnaire was developed on Limesurvey and hosted 
on the American University of Beirut (AUB) servers. 
The questionnaire consisted of four parts. The first part 
(Background & Demographics) included questions on 
demographics, level of training, specialty and marital 
status. The second part (Knowledge) was a 7-item knowl-
edge assessment. The third part (Attitudes) consisted of 
multiple scenarios where the physician provides a rec-
ommendation on the method of surgical sterilization. 
Finally, the fourth part (Beliefs) investigated the physi-
cians’ perception of barriers to surgical sterilization pro-
cedures as perceived by the general public (Fig.  1). The 
questionnaire required an approximate time of 5–10 min 
to complete.

The questions of the preliminary survey parts 1,3 and 4 
were adapted from a similar study from Brazil [13]. Simi-
lar questions were also noted in studies investigating the 
same topic from Nigeria and Malaysia and were included 
in the survey [10, 14]. The knowledge assessment was 
adapted from a Lebanese study investigating the same 
topic among the Lebanese population [15]. Then, a pilot 
cohort of 10 physicians from different specialties (Urol-
ogy, Obstetrics and Gynecology, Family medicine) was 
enrolled to perform a qualitative interview. Using the 
results of these interviews, the finalized questionnaire 
was derived (Fig. 1).

Ethical approval
The study was approved on 12 March 2021 by the Ameri-
can University of Beirut Medical Center Institutional 
Review Board (IRD ID: SBS-2020-0512). All participants 
were required to consent to participate prior to fill-
ing the web-based questionnaire. All participants who 
do not confirm reading the consent form and signing it 
could not proceed to the next pages of the web-based 
questionnaire. 

Data management and analysis
Collected data was stored on AUB servers and after 
data collection was completed, the entire dataset was 
imported from LimeSurvey into IBM SPSS Statistics, v.28 
(IBM Corp., Armonk, N.Y., USA). Statistical significance 
was set at the alpha level of 0.05. A descriptive analysis 
was performed on all items of the questionnaire. To test 
for normality of continuous variables, Q-Q plots and 
histograms were constructed. After confirming approxi-
mate normality of the data, continuous variables were 
analyzed using the ANOVA (analysis of variance). Cat-
egorical variables were analyzed using the Chi-square 
test. The second part (Knowledge) was incorporated into 

the questionnaire to assess participants’ understanding 
of surgical sterilization. We categorized the total scores, 
ranging from 0 to 7, based on the mean into two groups 
(< 5 or ≥ 5) to examine variations based on participant’s 
demographics, education level, medical specialty, and 
whether the participant had received formal family plan-
ning training. Any participant receiving a score ≥ 5 was 
considered to have a passing grade.

Benefits & risks
After successful completion of the questionnaire, each 
participant received a pop-up electronic brochure (Fig. 2) 
[16, 17] containing educational material on the topic and 
answering all the questions regarding knowledge of the 
two surgical sterilization procedures. The potential par-
ticipation risk is minimal, and confidentiality measures 
were taken to protect any information obtained from 
the surveys. Physician identifiers were limited to minor 
essential identifiers that can in no way be used to trace 
back participants. There were no mandatory questions in 
the survey.

Results
Nine hundred and fifty physicians were e-mailed the 
questionnaire, 205 filled the survey, and a total of 183 
complete responses were obtained and used for analy-
sis with a response rate of 21.6%. Around 79% were 
resident physicians and 21% were attending physicians. 
There was an equal number of responses from the four 
targeted specialties (around 20% each), and around 16% 
were from other specialties. 57% of respondents identi-
fied as male physicians while 43% identified as females 
(male to female ratio 1:0.75), and only around 28% were 
married at the time they filled the survey. The majority of 
respondents (73%) did not receive any training in family 
planning during their medical school or residency train-
ing (Table 1).

The average score to the knowledge assessment (Part 
2) among all participating physicians was 5/7 (71.4%). 
74% correctly chose tubal ligation as the more invasive 
procedure, 80% correctly answered that tubal ligation is 
more complex to carry out and 64% correctly chose tubal 
ligation as the procedure requiring general anesthesia. 
57% and 65% correctly identified that neither procedure 
affects hormonal secretion or affect sexual desire or 
potency, respectively. Almost two-thirds of respondents 
(65%) correctly identified that tubal ligation requires hos-
pital admission, and 87% correctly chose that tubal liga-
tion costs more (Table 2). After setting a passing score of 
5/7, we found that 111 of the 183 participants passed. The 
total test score was significantly different among different 
levels of training, specialties, marital status, and status of 
receiving a formal training in family planning (p < 0.001). 
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In total, 45.3% of Junior residents, 63.8% of senior resi-
dents, and 84.6% of attendings passed. Out of the phy-
sicians in each specialty, 72.5% specializing in internal 
medicine, 60% in family medicine, 94.4% in Ob/Gyn, 
89.2% in Urology, and 30% in other specialties passed. 

Moreover, 80.8% of married participants, 51.6% of single 
participants, and 100% of divorced or widowed partici-
pants had a score ≥ 5. 91.8% of physicians who received a 
formal family planning training passed, while only 49.3% 
of physicians who did not receive a formal training did. 

Fig. 1 Survey questions divided into 4 parts
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When comparing both gender groups, there was not a 
significant difference between males and females, each 
having a passing rate close to 61% (Table 3).

Regarding recommendations, 61% and 59% of physi-
cians would recommend both procedures for a healthy 

or educated couple, respectively. 59% and 77% would 
recommend vasectomy to a couple with limited finan-
cial resources or a couple where the wife has medical 
comorbidities, respectively. In addition, 51% would rec-
ommend tubal ligation to a couple where the husband 
has medical comorbidities (Table  4). Urologists were 
more likely to recommend vasectomy to all patients 
with percentages ranging from 70% if the husband has 
medical comorbidities to 97% if the wife has medical 
comorbidities. Family medicine and OB/GYN physi-
cians were more likely to recommend both procedures 
to healthy or educated couples but would prefer vasec-
tomy if the couple has limited financial resources or if 
the wife has medical comorbidities; and would recom-
mend tubal ligation if the husband has medical comor-
bidities. Internal medicine had the highest rates of 
recommending against either procedure, ranging from 
20% in cases where the wife has comorbidities, to 37% 
in case of a healthy couple (Table 1S).

For perceptions, a striking 98% believed that the gen-
eral public is more likely to choose tubal ligation as a 
method for surgical sterilization. 46% believed that the 
main barrier to tubal ligation is lack of knowledge or fear 
of the procedure, while 48% believed that both cultural/
religious beliefs in addition to lack of knowledge and 
fear of the procedure are barriers to male sterilization 
(Table 5).

Fig. 2 Brochure describing vasectomy and tubal ligation, providing the answers to the knowledge section questions of the survey

Table 1 Baseline characteristics and demographics of 
respondents to the survey

Baseline Characteristic Answer Choices N (%) or Mean ± SD

Age - 31(9)

Level of Training Junior Resident 75 (41)

Senior Resident 69 (37.7)

Attending 39 (21.3)

Specialty Internal Medicine 40 (21.9)

Family Medicine 40 (21.9)

Ob/Gyn 36 (19.7)

Urology 37 (20.2)

Other 30 (16.4)

Gender Male 104 (56.8)

Female 79 (43.2)

Marital status Married 52 (28.4)

Single 128 (69.9)

Divorced/Widowed 3 (1.6)

Received Training in 
Family Planning

No 134 (73.2)

Yes 49 (26.8)
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Discussion
Our study provides valuable insight on the knowledge, 
recommendations and perception of Lebanese physi-
cians of different specialties on the topic of surgical steri-
lization, procedures that remain under-utilized in our 
region, but also globally [18]. Our findings highlight that 
a higher level of training in any specialty, and that having 
received formal training in family planning, both confer 
a significantly higher score on the Knowledge section of 
the questionnaire (Table 3). In addition, the overall mod-
erate level of knowledge observed among physicians in 
our study aligns with previous research [10].

Studies have shown that gaps in knowledge exist among 
healthcare professionals, particularly in areas such as the 
effectiveness, safety, and access to different methods of 
surgical sterilization [18, 19]. In one study from Rhode 
Island, researchers found that while 94% correctly stated 
that vasectomy is safer than tubal ligation, only 18% were 
aware of a state funded No Cost Vasectomy Program and 

only 7.5% reported referring patients to that program 
[18].

In another cross-sectional study in Nigeria, a survey 
among healthcare workers showed that 17.3% of partici-
pants state that vasectomy is not safer than tubal ligation, 
9.7% believed that vasectomy affects a man’s sex drive, 
and 11.3% were considered to have “poor” knowledge 
about vasectomy [19].

Our data additionally reveals that urologists and OB/
GYN physicians have a higher degree of knowledge of 
surgical sterilization procedures than physicians of other 
specialties, which is reasonable as these physicians are 
the ones who perform vasectomy and tubal ligation. The 
lower level of knowledge among primary care physicians 
including Family physicians, who are often the first to be 
consulted on fertility matters by patients, underscores 
the need for ongoing education and training to enhance 
providers’ knowledge and ensure the delivery of accurate 
and up-to-date information to patients.

Moreover, the only study investigating the topic of sur-
gical sterilization procedures in Lebanon revealed a low 
level of knowledge on the subject and a lack of interest in 
surgical sterilization among Lebanese citizens [15]; which 
further highlights the need for education and awareness 
on the topic, not only to physicians, but also to the gen-
eral public through various media outlets.

The finding that physicians in our study were more 
likely to recommend both tubal ligation and vasectomy 
for healthy or educated couples is consistent with previ-
ous studies, indicating that these procedures are gener-
ally regarded as safe and effective methods of permanent 
contraception. For example, in a study from Brazil, phy-
sicians of different specialties were found to recommend 
both procedures equally often; however, physicians who 
perform one procedure or the other were more likely to 
recommend the procedure they perform [13]. Another 
study from Egypt revealed that 52% of physicians per-
ceive vasectomy positively, but only round 25% would 
recommend it to a couple seeking surgical sterilization 
[20].

In our study, we found that one factor influencing 
the recommendation of one procedure over the other 
is the physician’s specialty. For instance, urologists, 
due to their expertise in male reproductive health, may 
be more inclined to recommend vasectomy. On the 
other hand, family medicine and OB/GYN physicians, 
who often may have a broader scope of reproductive 
healthcare, may consider multiple factors when mak-
ing recommendations. Another important factor is the 
particulars of the society and the culture in the country 
where the physician is practicing. For instance, Egyp-
tian physicians are less likely to recommend vasec-
tomy due to religious factors related to male’s duty in 

Table 2 Answers to the 7-item knowledge assessment of 
surgical sterilization procedures

Knowledge question Answer Choices N (%)

More invasive Both 35 (19.1)

Neither 1 (0.5)

Tubal Ligation 136 (74.3)

Vasectomy 11 (6)

More Complex to Carry Out Both 19 (10.4)

Neither 2 (1.1)

Tubal Ligation 146 (79.8)

Vasectomy 16 (8.7)

Requires General Anesthesia Both 49 (26.8)

Neither 15 (8.2)

Tubal Ligation 117 (63.9)

Vasectomy 2 (1.1)

Affects Hormonal Secretion Both 51 (27.9)

Neither 105 (57.4)

Tubal Ligation 13 (7.1)

Vasectomy 14 (7.7)

Affects Sexual Desire/Sexual Potency Both 37 (20.2)

Neither 119 (65)

Tubal Ligation 13 (7.1)

Vasectomy 14 (7.7)

Requires Hospital Admission Both 45 (24.6)

Neither 15 (8.2)

Tubal Ligation 119 (65)

Vasectomy 4 (2.2)

Costs More Both 8 (4.4)

Neither 6 (3.3)

Tubal Ligation 159 (86.9)

Vasectomy 10 (5.5)
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reproducing [20]. Moreover, in the United States, two 
papers by Shih et  al. showed that vasectomy remains 
less widely performed than tubal ligation; particularly 

in relation to religious and cultural beliefs, especially 
among the Black and Latino communities [21, 22]. Our 
data aligns with findings in the literature regarding 

Table 3 Comparing scores of physicians to the 7-item knowledge assessment of surgical sterilization procedures according to 
baseline characteristics

Baseline Characteristic Answer Choices Total Test Scores P-value

< 5 ≥5

N (%) or Mean ± SD N (%) or Mean ± SD

Age - 28 (6) 33 (9) < 0.001

Level of training Junior Resident 41 (54.7) 34 (45.3) < 0.001

Senior Resident 25 (36.2) 44 (63.8)

Attending 6 (15.4) 33 (84.6)

Specialty Internal Medicine 29 (72.5) 11 (27.5) < 0.001

Family Medicine 16 (40) 24 (60)

Ob/Gyn 2 (5.6) 34 (94.4)

Urology 4 (10.8) 33 (89.2)

Other 21 (70) 9 (30)

Gender Male 41 (39.4) 63 (60.6) 0.98

Female 31 (39.2) 48 (60.8)

Marital Status Married 10 (19.2) 42 (80.8) < 0.001

Single 62 (48.4) 66 (51.6)

Divorced/Widowed 0 (0) 3 (100)

Family Planning Training No 68 (50.7) 66 (49.3) < 0.001

Yes 4 (8.2) 45 (91.8)

Table 4 Results of which surgical sterilization procedure physicians would recommend in 5 different scenarios

Scenario for recommendation Answer Choices N (%)

Healthy Couple Both 111 (60.7)

Neither 16 (8.7)

Tubal ligation 10 (5.5)

Vasectomy 46 (25.1)

Educated Couple Both 108 (59)

Neither 21 (11.5)

Tubal ligation 10 (5.5)

Vasectomy 44 (24)

Couple with Limited Financial Resources Both 43 (23.5)

Neither 23 (12.6)

Tubal ligation 10 (5.5)

Vasectomy 107 (58.5)

Couple where the wife has Medical Comorbidities Both 23 (12.6)

Neither 16 (8.7)

Tubal ligation 4 (2.2)

Vasectomy 140 (76.5)

Couple where the husband has Medical Comorbidities Both 37 (20.2)

Neither 16 (8.7)

Tubal ligation 93 (50.8)

Vasectomy 37 (20.2)
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barriers to male surgical sterilization. Males in our 
region are likely to reject vasectomy due to lack of 
knowledge of the procedure, misconceptions regard-
ing reversibility and impact on sexual desire, but also 
due to religious beliefs that capitalize on the male’s 
need to conceive, often from multiple female partners 
[15]. For example, in a study from Saudi Arabia, a sur-
vey was done on 243 men which showed that only 13% 
of respondents knew that vasectomy is a male con-
traception method, and 62% perceived this method 
as associated with complications [23]. However, this 
study was limited to men only, compared to our sample 
which reflects attitudes and knowledge of all genders in 
society.

The identified barriers to surgical sterilization 
emphasize the need for targeted interventions to 
improve awareness, dispel misconceptions, and address 
cultural/religious considerations in order to promote 
informed decision-making and access to both tubal 
ligation and vasectomy as viable options of contracep-
tion. The ministries of health and education can ideally 
take the lead on a national level, making family plan-
ning training a requirement within reproductive health 
courses across all medical schools in the country. Fur-
ther advanced training can be implemented for primary 
healthcare providers (Family medicine and Internal 
medicine).

Finally, our study’s strengths include that: it rep-
resents the only and largest survey of physicians on 
an understudied topic in our region, namely surgical 
sterilization procedures done in Lebanon. It provides 
a diverse range of perspectives from different spe-
cialties involved in family planning, and an objective 
measure of knowledge which can be used to monitor 
the impact of any interventional measure employed in 
the future. However, our study also has several limita-
tions. Our final sample size (183) was smaller than the 
calculated sample size (274) which decreases the power 
of the study and may increase the risk of type II errors. 

This may also affect the generalizability of our results. 
Additionally, our target population was restricted to 
physicians involved in counseling about contraception, 
leading to a relatively small sample size which may not 
be able to capture the diversity of opinions and knowl-
edge within the different specialties. Moreover, our 
study relied on self-reported data which can introduce 
response bias. It is also important to mention that most 
respondents were resident physicians (79%) which may 
skew the data (specifically the knowledge assessment). 
Finally, our study was conducted in Lebanon where 
sociocultural factors and healthcare practices may be 
different from other regions, hence affecting the gener-
alizability of our findings. Future research should aim 
to include a larger and more diverse sample to enhance 
generalizability.

Conclusion
Our findings highlight a lower level of understanding of 
surgical sterilization procedures among Lebanese pri-
mary care physicians (Family and Internal medicine) 
when compared to specialists (Urology and OB/GYN). 
This knowledge gap, alongside limited training in fam-
ily planning and negative perceptions of patient attitudes 
among the whole cohort, could influence medical view-
points and guidance.

These findings infer the need for ongoing education 
and training for physicians, especially primary care phy-
sicians, on the matter and the implementation of Family 
planning programs.
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