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Abstract: Background: Late-onset hypogonadism (LOH) is a condition caused by the decline of 

testosterone with aging, and is associated with various symptoms, including lower urinary tract 

symptoms (LUTS). Although some reports have shown that testosterone replacement treatment for 

LOH improved LUTS, no large study has revealed a correlation between LUTS and LOH. This study 

investigated the correlation between the severity of LOH and LUTS in Asian Japanese males of >40 

years of age using a web-based questionnaire. Methods: We asked a total of 2,000 Japanese male 

individuals to answer both the AMS and IPSS/QOL questionnaires using a web-based survey. 

Among these 2,000 individuals, 500 individuals were assigned to each of the following age groups: 

40-49, 50-59, 60-69, and ≥70 years. LOH symptoms were assessed by AMS score as no/little (17-26 

points), mild (27-36 points), moderate (37-49 points), and severe (≥50 points). To compare the risk 
of voiding and storage dysfunction according to the severity of AMS, voiding dysfunction was 

assessed by the sum of IPSS Q1, Q3, Q5, and Q6, while storage dysfunction was assessed by the sum 

of IPSS Q2, Q4, and Q7. Results: The IPSS total score was positively correlated with the severity of 

AMS (shown as median [mean±SD]): no/little group, 2 (3.67±5.36); mild group, 6 (7.98±6.91); 

moderate group, 11 (12.49±8.63); and severe group, 16 (14.83±9.24) (p<0.0001). The prevalence of an 

IPSS total score of ≥8 in the AMS severity groups was as follows: no/little group, 13.3% (111 of 834); 
mild group, 38.3% (225 of 587); moderate group, 64.2% (244 of 380); severe group, 72.4% (144/199). 

The prevalence of nocturia in the AMS severity groups was as follows: no/little group, 19.8% (165 

of 834); mild group, 31.5% (185 of 587); moderate group, 43.9% (167 of 380); and severe group, 50.8% 

(101 of 199). Conclusions: Individuals with higher AMS values, which represents severe LOH 

symptoms, showed a higher risk of nocturia and LUTS. 

Keywords: lower urinary tract syndrome; LOH; questionnaire 

 

Introduction 

Late-onset hypogonadism (LOH) is a condition caused by the decline of testosterone with aging, 

and is associated with various symptoms, including physical, psychological, and sexual disturbance [1,2]. 

LUTS is one of the symptoms associated with LOH. LUTS can lead to urinary tract infection and 

upper urinary tract damage and can significantly decrease quality of life [3]. Some recent studies have 

shown that testosterone replacement treatment (TRT) can improve male LUTS [4]. Though LOH worsens 

male LUTS, most studies have investigated LUTS in LOH patients who present to a hospital [3,5,6]. 
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Until now, no large study has investigated the correlation between LOH severity and LUTS in 

patients who have not visited a hospital.  

The Aging Male Symptoms (AMS) score, which is also validated in Japanese individuals, is 

widely accepted for the assessment and monitoring of symptoms of LOH; patients with an AMS score 

of 17-26 are not diagnosed with LOH [7]. The international prostate symptom score (IPSS), which 

includes seven domains and a QOL score, is widely used to assess the symptoms of male LUTS [8]. 

This questionnaire assesses voiding and storage symptoms. 

The present study investigated the correlation between the severity of LOH and LUTS in Asian 

Japanese males of ≥40 years of age using a web-based questionnaire. 

Materials & Methods 

We asked a total of 2,000 Japanese male individuals to answer both the AMS and IPSS/QOL 

questionnaires using a web-based survey (Freeasy, ibridge, Tokyo, Japan) in August 2021. This 

survey was approved by the institutional review board of Yokohama City University (Yokohama, 

Japan) [F220900015]. In these 2,000 individuals, 500 individuals were assigned to each of the 

following age groups: 40-49, 50-59, 60-69, and ≥70 years. The AMS and IPSS/QOL questionnaires, 

which have been validated in Japanese, were answered on a website.  

LOH symptoms were assessed by AMS score as no/little (17-26 points), mild (27-36 points), 

moderate (37-49 points), and severe (≥50 points) [9]. LUTS was assessed by IPSS, with the severity 

categorized as follows: mild (0-7 points), moderate (8-19 points), and severe (20-35 points) [9]. To 

compare the risk of voiding and storage dysfunction according to the severity of AMS, voiding 

dysfunction was assessed by the sum of IPSS Q1, Q3, Q5, and Q6, while storage dysfunction was 

assessed by the sum of IPSS Q2, Q4, and Q7 [10]. Nocturia was defined by a score of ≥2 points for 
IPSS Question 7. We also assessed the QOL index to assess the quality of daytime life in individuals 

with LUTS. 

Statistical analyses 

The participants’ characteristics and scores were analyzed using t-tests and chi-squared tests. A 

one-factor analysis of variance (ANOVA) was used to evaluate the association between the AMS 

score and urinary symptoms. The statistical analyses were performed using the Graph Pad Prism 

software program (Graph Pad Software, La Jolla, CA, USA). P values of <0.05 were considered to 

indicate statistical significance. 

Results 

Five hundred individuals in each age group (40-49 years, 50-59 years, 60-69 years, and ≥70 years) 
answered both the AMS and IPSS/QOL questionnaire. The distribution of the IPSS total scores, QOL 

scores, and AMS scores are shown in Supplementary Figure S1. Figure 1 shows that the IPSS total 

score was positively correlated with aging. The IPSS total scores in each age group were as follows 

(shown as mean±SD): 40-49 years, 5.95±7.25; 50-59 years, 6.09±6.79; 60-69 years, 8.71±8.31; and ≥70 
years, 10.14±8.90 (p<0.0001). The AMS scores  (shown as mean±SD) were almost same in each age 

group: 40-49 years, 31.29±13.6; 50-59 years, 30.48±11.96; 60-69 years, 31.26±11.55; and ≥70 years, 
32.59±11.06 (p=0.0491). 
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Figure 1. (a) Total IPSS and (b) total AMS scores in each age group. 

The individual IPSS scores (Q1-Q7), the IPSS total score, and the QOL index in each AMS score 

group are shown in Table 1. The IPSS total score was positively correlated with the severity of AMS 

(shown as  median [mean±SD]): no/little group, 2 (3.67±5.36); mild group, 6 (7.98±6.91); moderate 

group, 11 (12.49±8.63); and severe group, 16 (14.83±9.24) (p<0.0001). The QOL index was also 

positively correlated with the severity of AMS (shown as median [mean±SD]): no/little group, 2 

(2.19±1.40); mild group, 3 (3.00±1.38); moderate group, 3.5 (3.57±1.40); and severe group, 4 (3.87±1.50) 

(p<0.000). Other IPSS scores, including Q7 (nocturia), were also positively correlated with the severity 

of AMS (Table 1).  

Table 1. The individual IPSS scores in each AMS severity group. 

Table 1 IPSS/QOL score 

  median (mean+/-SD)  

 all no/little mild moderate severe  

number (%) 2000 834 (41.7%) 587 (29.4%) 300 (15.0%) 199 (10.0%) p value 

IPSS       

  Q1 0 (1.09+/-1.55) 0 (0.43+/-1.02) 1 (1.15+/-1.45) 1 (1.81+/-1.72) 2 (2.33+/-1.86) <0.0001 

  Q2 1 (1.36+/-1.55) 0 (0.69+/-1.15) 1 (1.46+/-1.45) 2 (2.09+/-1.66) 2 (2.44+/-1.72) <0.0001 

  Q3 0 (0.94+/-1.54) 0 (0.35+/-1.02) 0 (0.91+/-1.42) 1 (1.64+/-1.80) 2 (2.11+/-1.91) <0.0001 

  Q4 0 (0.91+/-1.45) 0 (0.22+/-0.90) 0 (0,95+/-1.41) 1 (1.58+/-1.68) 1 (1.93+/-1.84) <0.0001 

  Q5 1 (1.40+/-1.79) 0 (0.62+/-1.28) 1 (1.50+/-1.73) 2 (2.33+/-1.93) 2 (2.62+/-1.96) <0.0001 

  Q6 0 (0.76+/-1.43) 0 (0.27+/-0.90) 0 (0.72+/-1.34) 1 (1.40+/-1.75) 1 (1.69+/-1.83) <0.0001 

  Q7 1 (1.27+/-1.28) 1 (0.97+/-1.24) 1 (1.29+/-1.21) 1 (1.64+/-1.31) 2 (1.70+/-1.26) <0.0001 

  total 5 (7.72+/-8.05) 2 (3.67+/-5.36) 6 (7.98+/-6.91) 11 (12.49+/-8.63) 
16 (14.83+/-

9.24) 
<0.0001 

QOL index 3 (2.85+/-1.54) 2 (2.19+/-1.40) 3 (3.00+/-1.38) 3.5 (3.57+/-1.40) 4 (3.87+/-1.50) <0.0001 
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The prevalence of an IPSS total score of ≥8 in the AMS severity groups was as follows: no/little 
group, 13.3% (111 of 834); mild group, 38.3% (225 of 587); moderate group, 64.2% (244 of 380); severe 

group, 72.4% (144/199) (Figure 2a). The prevalence of nocturia in the AMS severity groups was as 

follows: no/little group, 19.8% (165 of 834); mild group, 31.5% (185 of 587); moderate group, 43.9% 

(167 of 380); and severe group, 50.8% (101 of 199) (Figure 2b). 

 

Figure 2. The prevalence of (a) IPSS ≥8; and (b) IPSS Q7 (nocturia) ≥2 in each AMS severity group. 

The median (mean±SD) IPSS-v score (voiding dysfunction) in each group was as follows: 

no/little group, 0 (1.67 ± 3.49); mild group, 3 (4.28 ± 4.68); moderate group, 6 (7.18 ± 5.81); and severe 

group, 9 (8.79 ± 6.29) (p>0.0001). The median (mean±SD) IPSS-s score (storage dysfunction) was as 

follows: no/little group, 1 (2.00 ± 2.40); mild group, 3 (3.70 ± 3.04); moderate group, 5 (5.32 ± 3.64); and 

severe group, 6 (6.08 ± 3.77) (p>0.0001). The relative scores of IPSS-v and IPSS-s normalized by the 

score in the no/little group was positively correlated with the severity of AMS (IPSS-v: mild, 2.56; 

moderate, 4.29; and severe, 5.23; IPSS-s: mild, 1.85; moderate, 2.66; and severe, 3.04). 

Figure 4 demonstrates the prevalence of moderate or severe AMS in each IPSS severity group: 

IPSS total score 0-7 points, 15.0% (191 of 1,276); IPSS total score 8-19 points, 47.4% (236 of 499); and 

IPSS total score 20-35 points, 67.6% (152 of 225). Raw data, including age, having a spouse or not, 

having children or not and household income is shown in the Supplementary Materials. 

 

Figure 3. The correlation between both (a) voiding and (b) storage symptoms in each AMS severity 

group. 
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Figure 4. The prevalence of moderate and severe AMS in each IPSS score group. 

Discussion 

The present study revealed that patients with higher AMS scores showed a higher prevalence of 

LUTS and nocturia. These results also supported the previous studies that reported that LOH 

symptoms worsened urinary symptoms [5]. Most previous studies examined patients with LOH 

symptoms who visited presented hospitals. The present study assessed all individuals, including 

individuals without symptoms. This is the largest study to date to assess the correlation between 

LUTS and LOH symptoms.  

The detailed mechanism underlying the association between LOH and LUTS is still unknown. 

However, one possibility is that testosterone regulates nitric oxide (NO) production and that 

decreased testosterone resulted in lower NO production. Decreasing NO increases smooth muscle 

and the pelvic muscle tone, which worsens LUTS [6,11]. Amano et al. reported that patients with 

LOH suffered LUTS, especially voiding symptoms [1,12]. The present study also supported the 

previous study, in that a stronger correlation was observed between the severity of AMS and the 

worsening of voiding symptoms in comparison to the severity of AMS and the worsening of storage 

symptoms. 

This study also supported the previous studies as LUTS worsened with as the severity of LOH 

symptoms increased. In daily clinical practice, urologists sometimes experience cases of male patients 

with LUTS whose symptoms are not improved by treatment, including alpha-1 blockers and 5-alpha 

reductase, and endourological surgery. Based on the evidence to support the efficacy of testosterone 

replacement treatment for the improvement of LUTS in patients with LOH symptoms, ruling out 

LOH symptoms using the AMS score may be useful for determining appropriate treatment strategies 

for male patients with LUTS. 

The present study was associated with several limitations. Firstly, we assessed LOH symptoms 

based on the AMS questionnaire and did not examine the serum testosterone levels. Thus, we did not 

determine the clinical diagnosis. AMS is widely used to assess the severity of LOH in daily clinical 

practice. Thus, a large number of individuals were assessed in this short-term study. Secondly, this 

study did not assess other factors that may affect LUTS, including smoking, diabetes mellitus, and 

hypertension [13,14]. Further studies, that include the evaluation of detailed information about the 

patient’s present status, past history, and other factors are needed. 

Conclusion 

Individuals with higher AMS scores, which reflect severe LOH symptoms, showed a higher risk 

of nocturia and LUTS. 
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