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LG, and LA alleles in the cases was significantly different from the controls (P=0.018). We found a significantly 
lower frequency of LA allele and higher frequency of LG allele in patients. Based on another classification by ex-
pression, we found a significantly lower frequency of the L’L’ genotype (OR=0.37; 95%CI=0.15–0.91, P=0.025) 
in patients with LPE. No significant association was detected between IELT of LPE and different genotypes.

	 Conclusions:	 Contrary to the general classification based on S/L alleles, triallelic 5-HTTLPR was associated with LPE. Triallelic 
5-HTTLPR may be a promising field for genetic research in PE to avoid false-negative results in future studies.
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Background

Premature ejaculation (PE) has been widely acknowledged as 
the most common sexual dysfunction, and the global preva-
lence rate is estimated to range from 3% to 30% according to 
different definitions [1,2]. In general, PE is divided into lifelong 
PE (LPE) and acquired PE (APE) [3]. The International Society 
for Sexual Medicine (ISSM) recommended the first evidence-
based definition for LPE as an ejaculation that occurs prior to 
or within the first minute after penetration in the majority of 
sexual encounters, the inability to delay ejaculation, and as-
sociated with negative personal consequences such as embar-
rassment and avoidance of sexual activity [4].

While the pathogenesis of PE remains unknown, several fac-
tors, such as psychological [5], neurobiological [6], endocrine [7], 
genetic, and environmental effects [8–10], have been impli-
cated. A twins study in Finnish men indicated that about 28% 
of the etiology was a result of hereditary effect [11]. Selective 
serotonin reuptake inhibitors (SSRIs) induced ejaculation de-
lay in men [12] and laboratory rats [13–15], indicating the in-
volvement of central serotonin (5-HT) neurotransmission in the 
regulation of ejaculation. The 5-HT transporter (5-HTT), which 
transports 5-HT from synapses into presynaptic neurons, is 
a membrane-bound protein and the target of SSRIs [16], so 
5-HTT has become the best choice for related studies in PE.

SLC6A4, which encodes 5-HTT, locates on chromosome 
17q11.1–17q12 of the human genome. Over the past decade 
there has been an increasing emphasis on the role of the pro-
moter polymorphisms of SLC6A4, called the 5-HTT gene-linked 
polymorphic region (5-HTTLPR) [17]. A 44bp del/ins results in 
an S or L allele, while the former could reduce the expression 
of 5-HTT proteins [18,19]. The rs25531 is a single-nucleotide 
polymorphism (SNP) in L allele, which further leads to an A-G 
polymorphism. Thus, it provided a functional triallelic poly-
morphism as S, LG, and LA. Because the S and LG alleles had al-
most the same transcriptional and expressive levels, both of 
which were lower than that of LA, we reclassified the alleles 
according to the expression level [20]. In previous studies of 
PE, a biallelic classification of 5-HTTLPR was used, with incon-
sistent results in different countries and populations (Table 1). 
From a functional point of view, and beyond the purely bial-
lelic classification considering the L/S alleles, using a triallelic 
classification considering the role of S, LG, and LA alleles of 
the 5-HTTLPR polymorphism in the pathogenesis of PE may 
be more appropriate.

Material and Methods

Subjects and assessments

The current study was carried out between October 2012 and 
March 2015. A flow chart of participant enrollment and data 
collection is shown in Figure 1. Each participant was informed 
of the purpose of the study and signed the informed consent. In 
the initial evaluation, each subject completed a detailed face-
to-face interview with an andrologist, including a questionnaire 
and physical examination. The questionnaire included the fol-
lowing items: (I) demographic and clinical characteristics, (II) 
duration of relationship and marital status; and (III) self-esti-
mated IELTs. The IELT was the time from the insertion of the 
penis into the vagina to the start of intravaginal ejaculation. 
Every participant was asked to give an estimation of the IELTs, 
which were called self-estimated IELTs. LPE in our study was 
defined according to the definition of ISSM. Finally, 115 pa-
tients with LPE were recruited by referral from the Andrology 
Outpatient Clinic. At the same time, 101 controls without PE 
complaint were enrolled from the medical examination cen-
ter. Patients diagnosed as having LPE were required to mea-
sure the IELTs by stopwatch at least 4 times during 1 month.

Subjects also had to meet the following conditions: (I) hetero-
sexual male patient aged 20–60 years; (II) Han descent and 
speaking Chinese; and (III) in a regular sexual relationship 
with 1 female partner for ³6 months. None of the subjects 
had mental or other major medical diseases. None of the par-
ticipants had received antidepressants or phosphodiesterase 
type 5 inhibitors before enrolling in the trial. Patients with a 
urinary infection or nervous system disorder were also exclud-
ed. We obtained 2-ml EDTA-anticoagulated peripheral blood 
samples from every participant. The study was approved by 
the Ethics Committee of the First Affiliated Hospital of Anhui 
Medical University (No. 20150047).

Genotyping

Genomic DNA was extracted from peripheral blood using the 
Puregene DNA extraction kit (Qiagen, Hilden, Germany) fol-
lowing the manufacturer’s protocol.

Direct polymerase chain reaction (PCR) was used to de-
termine the insertion/deletion polymorphism (L/S allele). 
We designed a pair of PCR primers by using the Primer3 
Software Online Program (http://frodo.wi.mit.edu/cgi-bin/
primer3/primer3_www.cgi). Oligonucleotide primers: for-
ward 5’-CGGGATGCGGGGGAATACTGGT-3’ and reverse 
5’-TTGCCGCTCTGAATGCCAGCAC-3’ were used to amplify the 
5-HTTLPR region. PCR amplification was carried out in a final 
volume of 10 μl consisting of 3 μl of DNA solution (Qiagen Inc.), 
PCR buffer (Qiagen Inc.), 0.2 mM deoxynucleotide triphosphates, 
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1 μl primers (2 μM), 1 U HotStar Taq polymerase (Qiagen Inc.), 
and 1 μl of 10 ng/μl genomic DNA. The PCR system consist-
ed of 2 min of initial denaturation at 95°C, followed by 35 cy-
cles of 20 s of denaturation at 94°C and 2 min of extension 
at 68°C, and a final extension of 60 min at 68°C, then kept at 
4ºC awaiting further use.

We tested the SNP rs25531 (A/G) using restriction fragment 
length polymorphism (RFLP) technology. The L allele created an 
additional MspI site besides a constant restriction site, so we 
could make a distinction between LG and LA (Figure 2). Briefly, 
1 μl PCR products were digested with 4 U of MspI restriction 
enzyme at 37°C for 4 h, recognizing a 5’-CC/GG-3’ sequence. 
After digestion, the products were analyzed on a 3730 DNA 
analyzer (ABI, Carlsbad, California). The fragments in S 63, 293; 
LA 63, 337; and LG 63, 174, 163 allowed both polymorphisms to 
be analyzed simultaneously. Two technicians classified geno-
types independently by visual observation of peak sizes using 
GeneMapper 4.0 with reference to explicit standards.

Statistical analyses

The participants were classified according to alleles and gen-
otypes. For the quantitative data, results are expressed as 
mean ± standard deviation (SD) and a 2-tailed t-test was used. 
Chi square and Fisher exact tests were used to compare the 
genotype proportions. After normality and homoscedasticity 

testing, analyses of variance (ANOVA) or Kruskal-Wallis test 
using IELT as a variate were performed to test differences be-
tween different genotypes, and genotypes grouped by expres-
sion [L’L’ (higher expression, i.e. LALA,) vs. S’S’ and S’L’ (low-
er expression, i.e., SS SLG, LGLG)]. All statistical analyses were 
performed with SPSS 17.0 (SPSS Inc., Chicago, United States) 
for Windows. P<0.05 was considered statistically significant.

Results

Demographic characteristics

Among 216 subjects who met the inclusion criteria, genotypes 
were available for 215 subjects, including 114 patients and 101 
controls. One sample failed because of coagulation. The data 
on baseline characteristics are shown in Table 2. The patients 
and controls showed no significant difference in terms of any 
characteristics except age (35.3±7.8 vs. 31.7±8.1, P<0.001). 
However, because LPE is assumed to be lifelong, the difference 
did not affect the comparability of the 2 groups.

Association between PE and biallelic 5-HTTLPR alleles and 
genotypes

According to the biallelic classification (Table 3), the distri-
bution of genotypes in patients with LPE vs. controls was as 

Reference Country
Inclusion 
criteria

Stop-
watch

Count
Genotype frequency(%)

HWE ConclusionsSS SL LL

pt ctrl pt ctrl pt ctrl pt ctrl

Janssen et al.
2009

Holland ISSM 
criteria

Yes 89 92 21.3 26.1 48.3 44.6 30.3 29.3 Yes No difference in genotypes 
between the cass and controls. 
SS and SL genotypes had 
longer IELT than LL

Ozbek et al.
2009

Turkey IELT<60 s
and lifelong

No 69 69 53.6 29.0 30.4 53.6 15.9 17.4 No S allele was more frequent in 
cases than in controls

Luo et al.
2011

China IELT<60 s
and lifelong

Yes 119 90 51.3 37.8 28.6 34.4 20.2 27.8 No S allele was more frequent in 
cases than in controls

Jern et al.
2013

Finland ISSM 
criteria

No 33 33 15.2 15.2 45.5 48.5 39.4 36.4 Yes No significant difference in 
genotypes between the cases 
and controls

Janssen et al.
2014

Holland ISSM 
criteria

Yes 54 92 20.4 26.1 53.7 44.6 25.9 29.3 Yes 5-HTTLPR was not associated 
with SSRI treatment-induced 
ejaculation delay in LPE

Ozbek et al.
2014

Turkey ISSM 
criteria

Yes 69 – 23.2 – 40.6 – 36.2 – Yes SS genotype respond well to 
SSRI therapy

Table 1. Review of the existing literature on the biallelic 5-HTTLPR.

pt – patients; ctrl – controls; HWE – Hardy-Weinberg equilibrium; ISSM – International Society for Sexual Medicine; SSRI – selective 
serotonin reuptake inhibitor.
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follow: SS 35 vs. 31; SL 61 vs. 48; LL 18 vs. 22, respectively, 
and no significant difference was found (P=0.494). The allele 
frequency of S and L was 131 (57.5%) vs. 110 (54.5%) and 97 
(42.5%) vs. 92 (45.5%), respectively, and no significant dif-
ference was found (P=0.532). The distribution of genotypes 
was consistent with Hardy-Weinberg equilibrium (HWE) (LPE: 
c2=1.018, P=0.313; control: c2=0.177, P=0.674).

Association between PE and triallelic 5-HTTLPR alleles and 
genotypes

Table 4 shows the frequency distribution of 5-HTTLPR accord-
ing to the triallelic classification. Comparing the genotypes 

distribution of SS, SLG, SLA, LGLG, LGLA, and LALA between LPE and 
controls, the results showed no significant difference (P=0.091). 
However, the distribution of the S, LG, and LA alleles was 57.5%, 
13.2%, and 29.4% in patients with LPE, which was significant-
ly different from the distribution of controls with 54.5%, 6.4%, 
and 39.1%, respectively (P=0.018). We found a significantly 
lower frequency of the LA allele and higher frequency of the LG 
allele in patients with LPE than in the controls. Another classi-
fication by expression was used in our study (S’=S+LG, L’=LA). 
We found a significantly lower frequency of the L’L’ genotype 
(OR=0.37; 95%CI=0.15–0.91, P=0.025) in patients with LPE.

Comparison of IELT of different biallelic and triallelic 
5-HTTLPR genotypes in LPE group

As seen in Table 5, the geometric mean, median, and mean 
IELTs of the LPE group were 22.5, 25.0, and 26.0±11.9 s, re-
spectively. However, there was significant heterogeneity of 
variance between groups when using mean IELT as a vari-
ate (biallelic genotype: P=0.001; triallelic genotype: P=0.020). 
Therefore, statistical analysis of IELT was performed after log-
arithmic transformation. After normality and homoscedastic-
ity testing in different groups, the results of biallelic classifi-
cation and genotype grouped by expression showed normal 
distribution and homogeneity of variance. ANOVA of the nat-
ural logarithm (ln) of IELT showed no statistically significant 
difference (biallelic: F=0.164, P=0.849; genotype grouped by 

Figure 1. Flow chart of participant enrolment.

The First Affiliated Hospital of Anhui Medical University

(i) A detailed face-to-face interview; (ii) a questionaire; (iii) physical examination

115 patients with PE and 101 men without PE were enrolled

2 ml EDTA anticoagulated peripheral blood were obtained from subjects

Biallelic and triallelic 5-HTTLPR polymorphism testing

Data analysis of 5-HTTLPR polymorphism

Control group

Physical Examination
Center

Case group

Andrology Outpatient
Clinic

Men without PE
complant

IELT within 1
minite

Inability to delay
ejaculation

One sample failed
because of coagulating

Negative personal
consequences

Figure 2. �Schematic of 5-HTTLPR: the 5-HTTLPR insertion 
polymorphism (gray area), containing the SNP rs25531, 
an A®G substitution (boxed letter).
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expression: F=0.006, P=0.940). Because the result of triallelic 
genotype classification was still not consistent with homoge-
neity of variance, the Kruskal-Wallis test was used when no 
statistically significant difference was found (P=0.916).

Discussion

We aimed to delineate whether the 5-HTTLPR polymorphism is 
associated with LPE in a Chinese Han population, and to deter-
mine the relationship between 5-HTTLPR genotypes and IELT 

behavior. The major finding of this study was that LPE was 
associated with triallelic 5-HTTLPR but not biallelic 5-HTTLPR. 
We found that men carrying higher expression genotype (LALA) 
with LPE had a significantly decreased risk than the controls. 
Another finding of the current study was that IELT in patients 
with LPE was not associated with 5-HTTLPR polymorphism in 
biallelic or triallelic classification.

In the present study, results were in agreement with the re-
sults of Janssen et al. [21] and Jern et al. [22], who found no 
statistically significant difference in the frequencies of biallelic 

Characteristics
PE group Control group

t/c2 P value*
N=114 (%) N=101 (%)

Age, years 35.3±7.8 31.7±8.1 16.135 <0.001

BMI, kg/m2 22.1±2.1 21.6±1.9 1.576 0.116

Duration of relation, years 10.7±5.1 9.4±5.3 1.832 0.068

Smoking 2.939 0.860 

	 Yes 	 76	 (66.7) 	 78	 (77.2)

	 No 	 38	 (33.3) 	 23	 (22.8)

Drinking 0.181 0.671 

	 Yes 	 62	 (54.4) 	 52	 (51.5)

	 No 	 52	 (45.6) 	 49	 (48.5)

Marital status 0.974 0.324

	 Merried 	 99	 (86.8) 	 92	 (91.1)

	 Not merried 	 15	 (13.2) 	 9	 (8.9)

Educational level 7.718 0.052

	 Primary school 	 9	 (7.9) 	 11	 (10.9)

	 Middle school 	 25	 (21.9) 	 20	 (19.8)

	 High school 	 19	 (16.7) 	 31	 (30.7)

	 University 	 61	 (53.5) 	 39	 (38.6)

Occupational status - 0.064**

	 Workers 	 22	 (19.3) 	 27	 (26.7)

	 Drivers 	 10	 (8.8) 	 5	 (5.0)

	 Farmers 	 6	 (5.3) 	 1	 (1.0)

	 Officials 	 17	 (14.9) 	 27	 (26.7)

	 Businessmen 	 15	 (13.2) 	 11	 (10.9)

	 Other occupations 	 44	 (38.6) 	 30	 (29.7)

Monthly income (RMB) 4.132 0.127

	 <1,000 	 5	 (4.4) 	 12	 (11.9)

	 1,000–3,000 	 49	 (43.0) 	 40	 (39.6)

	 >3,000 	 60	 (52.6) 	 49	 (48.5)  

Table 2. Comparision of the demographic characteristics in PE and control group.

Data were expressed as mean ± standard deviation (SD) or number (percentage), as appropriate. * Difference between two subgroups 
was assessed by two-tailed t-test or Chi-square test, as appropriate. Except** results of Fisher exact test. BMI – body mass index; 
RMB – renminbi; PE – premature ejaculation.
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5-HTTLPR allelic or genotypic polymorphisms in LPE patients 
and controls. However, Janssen et al. [21] showed that different 
5-HTTLPR genotypes were associated with the IELT in LPE pa-
tients. Patients with LL genotype had statistically shorter IELT 
than those other genotypes. Ozbek et al. [23] and Luo et al. [24] 
both reported a significantly higher occurrence of the S al-
lele in the PE group. Regarding the treatment of SSRIs in LPE, 

Janssen et al. [25] investigated the association between the 
5-HTTLPR polymorphism and the response to paroxetine in men 
with LPE, reporting no difference in 5-HTTLPR allelic and ge-
notypic variations. Ozbek et al. [26] evaluated the association 
between the 5-HTTLPR polymorphism and 20-mg paroxetine-
induced ejaculation delay in LPE patients. The study showed 
the S allele was significantly more frequent in responders. They 

 
PE group Control group

c2 P value*
Number (N=114) Percent (%) Number (N=101) Percent (%)

Allele 0.391 0.532

	 S 131 57.5 110 54.5

	 L 97 42.5 92 45.5

Genotype 1.412 0.494

	 SS 35 30.7 31 30.7

	 SL 61 53.5 48 47.5

	 LL 18 15.8 22 21.8

Table 3. Results of 5-HTTLPR polymorphism according to the biallelic classification.

Data were expressed as number and percentage. * Difference between two subgroups was assessed by Chi-square test.

Number (%)* of cases
N=114

Number (%) of controls
N=101

c2 P value OR 95% CI

Tiallelic allele 7.994 0.018**

	 S 	 131	 (57.5) 	 110	 (54.5) 0.391 0.532 1.13 0.77 to 1.65

	 LG 	 30	 (13.2) 	 13	 (6.4) 5.378 0.020** 2.20 1.12 to 4.35

	 LA 	 67	 (29.4) 	 79	 (39.1) 4.515 0.034** 0.65 0.43 to 0.97

Tiallelic genotype 9.495 0.091

	 SS 	 35	 (30.7) 	 31	 (30.7) <0.001 0.999 1.00 0.56 to 1.79

	 SLG 	 17	 (14.9) 	 8	 (7.9) 2.547 0.110 2.04 0.84 to 4.95

	 SLA 	 44	 (38.6) 	 40	 (39.6) 0.023 0.880 0.96 0.55 to 1.66

	 LGLG 	 3	 (2.6) 	 0	 (0) – – – –

	 LGLA 	 7	 (6.1) 	 5	 (5.0) 0.144 0.704 1.26 0.39 to 4.09

	 LALA 	 8	 (7.0) 	 17	 (16.8) 5.020 0.025** 0.37 0.15 to 0.91

Genotype’(grouped by expression)

	 S’S’ or S’L’ (lower expression) 	 106	 (93.0) 	 84	 (84.2) 5.020 0.025** 2.68 1.10 to 6.52

	 L’L’(higher expression) 	 8	 (7.0) 	 17	 (16.8) 5.020 0.025** 0.37 0.15 to 0.91

Table 4. Results of 5-HTTLPR polymorphism according to the triallelic classification.

* Data were expressed as number and percentage; ** Significant difference compared with control. S’=S+LG; L’=LA; S’S’=SS+SLG+LGLG; 
S’L’=SLA+LGLA; L’L’=LALA. OR – odds ratio; 95% CI – 95% confidence interval.
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concluded that premature ejaculation patients with the SS gen-
otype responded well to SSRI therapy. As most findings were 
contradictory, a meta-analysis by Zhu et al. [27] showed evi-
dence that at least 1 L allele could protect individuals against 
PE. However, a critical analysis by Janssen et al. [28] showed 
that measurement errors in PCR are a confounding factor in 
studies that were not consistent with HWE. Based on the 3 
studies in HWE, there was no indication that men with LPE 
deviate from the general male population.

In the studies cited above, only a biallelic classification was 
performed. A study in Iran performed by Safarinejad [29] 
evaluated the triallelic 5-HTTLPR in PE. The results indicat-
ed that men with SS, LGLG, or SLG genotype had increased risk 
of PE. However, a letter from Waldinger et al. [30] pointed 
out that genotype prevalence was not consistent with HWE. 
Safarinejad [31] investigated whether the triallelic 5-HTTLPR 
was related with the therapeutic effects of sertraline in PE 
patients. The results showed that ejaculation delay was sig-
nificantly longer in patients with LALA genotype than in the S 
or LG allele carriers. In Italy, Zuccarello et al. [32] analyzed the 
5-HTTLPR and STin2 polymorphisms, which showed there was 
no difference between PE patients and controls, and no asso-
ciation was found between the IELT of LPE patients and dif-
ferent genotypes. These results suggest the need for a study 
of the polymorphisms in a larger sample in order to test for 

the genetic pathogenesis of PE. Other linked genes involved 
in PE are still unexplored.

In the literature, genotype and allele frequencies of 5-HTTLPR 
polymorphism varied from population to population. Our sam-
ple size of participants, as well as the relative homogeneity 
of demographic and clinical characteristics, makes our sample 
rather distinct. In addition, it has been emphasized that the 
biallelic classification may lead to false-negative results [33]. 
Using a triallelic classification is necessary to further study and 
reevaluate the relationship between 5-HTTLPR and other dis-
eases. Our study just adds to this knowledge.

The present study has some limitations that should be con-
sidered. First, although the present study had an adequate 
number of subjects compared to previous studies, the num-
ber of some genotypes was too small; larger samples are usu-
ally important to have sufficient statistical power for genet-
ic association studies [34]. Second, the relationship between 
gene and LPE is probably very complex, and 5-HTTLPR may act 
in a synergistic way with other polymorphisms to contribute 
to the development of LPE. Research on gene-gene and gene-
environment effects in LPE is needed. Moreover, the IELTs of 
the controls were not measured by using a stopwatch in this 
study. A previous study by Lee et al. [35] showed that the self-
estimated IELT was overestimated by approximately 1 min and 

 
Geometric mean 

IELT
Median 

IELT
Mean 
IELT

Mean 
ln IELT*

95% CI of 
mean

Biallelic genotype

	 SS 21.5 22.0 	 24.7±11.5 	 3.07±0.59 20.79 to 28.70

	 SL 23.1 27.0 	 27.2±13.2 	 3.14±0.63 23.78 to 30.55

	 LL 22.8 23.5 	 24.2±8.3 	 3.12±0.37 20.03 to 28.31

Triallelic genotype

	 SS 21.5 22.0 	 24.7±11.5 	 3.07±0.59 20.79 to 28.70

	 SLG 24.1 27.0 	 26.1±9.3 	 3.18±0.44 21.26 to 30.86

	 SLA 22.7 29.0 	 27.6±14.5 	 3.12±0.70 23.17 to 32.01

	 LGLG 22.9 17.0 	 25.7±15.9 	 3.13±0.57 –13.79 to 65.13

	 LGLA 23.4 22.0 	 23.7±4.5 	 3.15±0.19 19.59 to 27.84

	 LALA 22.2 26.0 	 24.0±8.8 	 3.10±0.45 16.62 to 31.38

Genotype’(grouped by expression)

	 S’S’ or S’L’ (lower expression) 22.6 25.0 	 26.1±12.3 	 3.12±0.60 23.73 to 28.46

	 L’L’(higher expression) 22.2 26.0 	 24.0±8.8 	 3.10±0.45 16.62 to 31.38

Sum 22.5 25.0 	 26.0±11.9 	 3.12±0.59 23.71 to 28.18

Table 5. Results of IELTs in LPE group by biallelic and triallelic 5-HTTLPR genotypes.

Data were expressed as mean ± standard deviation (SD). S’=S+LG; L’=LA; S’S’=SS+SLG+LGLG; S’L’=SLA+LGLA; L’L’=LALA. * ln IELT – natural 
logarithm of intravaginal ejaculation latency time. 95% CI – 95% confidence interval.
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had lower clinical utility than the stopwatch-measured IELT. 
They suggested that the self-estimated IELT and stopwatch-
measured IELT cannot be directly interchanged.

Conclusions

To the best of our knowledge, this is the first study to explore 
the association between LPE and 5-HTTLPR with respect to both 
the biallelic and triallelic classifications in a Chinese Han popu-
lation. The present results indicate that triallelic 5-HTTLPR poly-
morphism is related to LPE in a Chinese Han population and 
highlight the necessity of using a triallelic approach in study-
ing 5-HTTLPR. These results support the finding that higher 
expression of the genotype LALA is a protective factor for LPE. 
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