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Introduction: The Androgen Deficiency in the Aging Male (ADAM) questionnaire is widely 

used to screen for late-onset hypogonadism. The positive response to the ADAM questionnaire 

(positive ADAM) has been associated with depression and poorer quality of life in a number 

of studies. It is unclear whether there is any value of the ADAM questionnaire in psychiatric 

populations. In this study, we aimed to determine the utility of the ADAM questionnaire in a 

convenient sample of male psychiatric outpatients.

Methods: One hundred and seventy-six men (mean age: 54.3 years; standard deviation: 

10.7 years; range: 40–80 years) completed the ADAM questionnaire, the Hospital Anxiety and 

Depression Scale (HADS), and the Aging Males’ Symptoms (AMS) scale. Anxiety was defined 

as a HADS anxiety subscore $8; depression as a HADS depression subscore $8; and moderate/

severe impairment of health-related quality of life (HQoL) as AMS $37. ADAM, anxiety, and 

depression was used to model the moderate/severe impairment of HQoL.

Results: One hundred and sixty-four (93%) men had positive ADAM. Positive ADAM was 

associated with a lower body mass index (P,0.05) and moderate/severe impairment of HQoL 

(P,0.001), but was not associated with anxiety or depression (P.0.05). Positive ADAM was 

associated with five symptoms of the AMS scale: “decline of one’s feeling of general well-being”, 

“depressive mood”, and three sexual symptoms. In regression analysis, positive ADAM was 

associated with increased risk of moderate/severe impairment of HQoL (unadjusted odds ratio 

20.1, 95% confidence interval 3.77–372, P,0.01), which remained significant with covariates of 

anxiety and depression (adjusted odds ratio 15.6, 95% confidence interval 2.52–309, P,0.05).

Conclusion: The ADAM questionnaire can be used to screen the sexual symptoms but not 

depression/anxiety in male psychiatric outpatients. Positive ADAM may indicate moderate/

severe impairment of HQoL.
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Introduction
The Saint Louis University Androgen Deficiency in the Aging Male (ADAM) ques-

tionnaire is widely used to screen late-onset hypogonadism,1 it has a sensitivity of 

72%–88%, and has a specificity of 20%–32% for androgen deficiency in Chinese 

populations.2,3 Due to its lack of specificity, it is not appropriate to be used as a surro-

gate to serum testosterone testing. However, self-tests on the ADAM questionnaire are 

available online. It is not uncommon in daily practice to see middle-aged or older male 
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patients seek help for “andropause”, which is indicated by the 

ADAM questionnaire. Nonetheless, the positive response to 

the ADAM questionnaire (positive ADAM) has been associ-

ated with depression and poorer health-related quality of life 

in a number of studies.4–7 The samples of the aforementioned 

studies include community-dwelling men and urological 

outpatients. To our knowledge, the ADAM questionnaire has 

not been investigated in psychiatric populations.

Like women, men experience an age-related decline of 

physical and mental capcity.8 Aging male symptoms are 

of multifactorial origin, such as medical problems, men-

tal disorders, testosterone levels, and androgen receptor 

polymorphism.9 A number of studies suggest that high aging 

male symptoms may be associated with depressive and anxi-

ety disorders, alexithymia,9–11 and poor quality of life.12,13

In the present study, we aimed to determine the preva-

lence of positive ADAM among male psychiatric outpatients 

and to examine the association between positive ADAM and 

depression/anxiety as well as aging  male symptoms, health-

related quality of life (HQoL).

Methods
Participants
We reanalyzed the data from the validation study of the Chinese 

version of the Aging Males’ Symptoms (AMS) scale.14 In 2006, 

we conducted a cross-sectional survey in the psychiatric clinic 

of Chang Gung Memorial Hospital, Linkou, Taiwan. This 

study was approved by the local institutional review board of 

Chang Gung Memorial Hospital. We recruited a convenience 

sample of 176 men (mean age: 54.3 years; standard deviation: 

10.7 years; range: 40–80 years). The inclusion criteria were: 

1) age 40 years or above; 2) Taiwan resident; and 3) able to 

speak and understand Mandarin. The exclusion criteria were: 

1) history of psychotic, bipolar, and cognitive disorders; 2) 

active substance use disorder; 3) blindness, language or com-

munication disorders; and 4) receiving psychotropic agents. 

Data were collected by face-to-face interviews.

Demographics
We recorded demographic information such as patients’ age, 

their spouse’s age, education attainment, employment status, 

and marital status. Both height and weight of the participants 

were measured to derive the body mass index (BMI) as 

weight (in kg) divided by the square of height (in m).

instruments
ADAM questionnaire
The ADAM questionnaire is a ten-item self-administered 

dichotomous scale.1 Its ten items include decreased libido; lack 

of energy; reduced strength and/or endurance; loss of height; 

decreased enjoyment of life; sadness/grumpiness; erectile 

dysfunction; deterioration of performance in sports and work; 

and falling asleep after dinner. A positive ADAM is defined 

as a “yes” to decreased libido or erectile dysfunction, or to 

any three other symptoms. The validated Chinese version has 

good internal consistency (Cronbach’s α =0.74) and test–retest 

reliability (Pearson’s correlation coefficient r=0.86).15

hospital anxiety and Depression scale
The Hospital Anxiety and Depression Scale (HADS) is a 

14-item polychotomous scale that is widely used for assess-

ment of anxiety and depression among medical patients 

and the general population.16,17 Respondents rate each item 

in a four-point response category (0–3: none =0; mild =1; 

moderate =2; and severe =3), so the possible scores ranged 

from 0 to 21 for the anxiety subscale (HADS-A) and 0 to 

21 for the depression subscale (HADS-D). HADS focuses 

on the affective rather than somatic symptoms of anxiety 

disorders and depression. Cronbach’s α for HADS-A varied 

from 0.68 to 0.93 (mean 0.83), and for HADS-D from 0.67 

to 0.90 (mean 0.82).18 With a threshold of $8,16 the sensi-

tivity and specificity of HADS-A and HADS-D for anxiety 

disorders and depression are in the range of 0.70–0.90.18 

The area under a receiver operating characteristic curve of 

HADS for anxiety disorders and depression is in the range of 

0.84–0.96.18 When compared with other questionnaires for 

anxiety and depression such as General Health Questionnaire 

and Beck Depression Inventory, the correlations to HADS-A 

and HADS-D are in the range of 0.60 to 0.80.18 We used the 

validated Chinese version of HADS19 in this study. We used 

a threshold of $8 of HADS-A and HADS-D for presence of 

clinically significant anxiety and depression, respectively.

AMS
The AMS scale is a 17-item polychotomous scale to measure 

the health-related quality of life among aging men.8 Respon-

dents rate each item in a five-point response category (1–5: 

none =1; mild =2; moderate =3; severe =4; and extremely 

severe =5), so the possible scores ranges from 17 to 85 for 

the AMS scale. Its 17 items include decline of one’s feeling 

of general well-being; joint pain and muscular ache; excessive 

sweating; sleep problems; increased need for sleep; irritability; 

nervousness; anxiety; physical exhaustion; decrease in muscu-

lar strength; depressive mood; feelings of having passed one’s 

peak; decrease in beard growth; decrease in ability/frequency 

to perform sexually; decrease in the number of morning erec-

tions; and decrease in sexual desire/libido. The severity of 
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symptoms according to the total score was classified as none/

little (17–26), mild (27–36), moderate (37–49), and severe (50 

or more). We used the Taiwanese version of the AMS scale14 

in this study. The Cronbach’s α was 0.90, and the 3-week 

retest reliability was 0.72.14 We used a threshold of $37 for 

presence of moderate/severe impairment of HQoL.

statistical analysis
All analyses were conducted in R version 3.1.1 with pack-

ages of Hmisc and stargazer (R Foundation for Statistical 

Computing, Vienna, Austria). We examined the demographic 

characteristics and responses to the HADS and AMS scales. 

We used two sample t-tests with equal variance for continu-

ous or ordinal variables, and used Pearson’s χ2 test or Fisher’s 

exact test for categorical variables. For analysis of the 17 AMS 

items by the response to the ADAM questionnaire, we used 

Bonferroni correction to control the familywise error rate. We 

used logistic regression analysis to model the moderate/severe 

impairment of HQoL by the response to ADAM questionnaire, 

as well as by anxiety and depression. The P-values were two-

tailed, and the α-level was set at 0.05.

Results
Of 176 men, 164 (93%) had positive ADAM. Table 1 shows 

the demographic characteristics as well as the responses 

to the HADS and AMS scales by response to the ADAM 

questionnaire. Patients with positive ADAM had a lower 

BMI and scored higher in HADS-A, HADS-D, and AMS 

than those with negative ADAM. Positive ADAM was not 

associated with anxiety or depression, but was associated 

with moderate/severe impairment of HQoL. Table 2 shows 

the results of two sample t-tests with equal variance of the 

17 AMS items by the response to the ADAM questionnaire. 

With Bonferroni correction, positive ADAM was associated 

with five items of the AMS scale: AMS1 (decline of one’s 

feeling of general well-being), AMS11 (depressive mood), 

AMS15 (decrease in ability/frequency to perform sexually), 

AMS16 (decrease in the number of morning erections), and 

AMS17 (decrease in sexual desire/libido). Table 3 shows 

the results of logistic regression analysis of the moderate/

severe impairment of HQoL by the response to ADAM 

questionnaire, as well as by anxiety and depression. Positive 

ADAM was associated with an unadjusted 20-fold risk and 

an adjusted 15-fold risk for moderate/severe impairment of 

HQoL, independent of anxiety and depression.

Discussion
In this study, we showed a 93.2% prevalence of posi-

tive ADAM among male psychiatric outpatients of age 

40–80 years, which was comparable to73%–80% in two mul-

ticenter studies in Taiwan,2,3 87.8% in Hong Kong,20 77.6% in 

Saudi Arabia,21 and 81.3% in Chile.22 With regard to the low 

specificity of the ADAM questionnaire, our results support 

that the ADAM questionnaire would be of little value for 

screening late-onset hypogonadism, particularly in samples 

with high prevalence of psychological symptoms.22

We showed an association of positive ADAM and a 

lower BMI, echoing Pastuszak et al7 but Liu et al showed 

no such association.23 As we did not record other indicators 

of obesity such as waist circumference, the association of 

BMI and the response to the ADAM questionnaire requires 

further validation.

Table 1 Demographic characteristics and response to questionnaires by ADAM status (N=176)

Variable ADAM Statistic P-value

Positive, mean  
(SD)/N [%]

Negative, mean  
(SD)/N [%]

Age (years) 54.5 (10.9) 51.8 (8.0) t(174)=0.82 0.411
Spouses’ age (years) 51.2 (10.4) 49.0 (6.5) t(155)=0.68 0.500
BMI (kg/m2) 24.3 (2.8) 26.2 (2.8) t(174)=−2.33 0.021
Married 146 [89] 11 [92] χ2(1)=1 1
high school or above 84 [51] 9 [75] χ2(1)=1.67 0.196
employed 95 [58] 9 [75] χ2(1)=0.73 0.391
haDs-a 8.5 (4.6) 5.6 (3.1) t(174)=2.13 0.034
haDs-D 8.0 (4.7) 4.2 (3.6) t(174)=2.76 0.006
AMS 40.8 (11.0) 27.7 (6.9) t(174)=4.07 ,0.001
anxietya 89 [54] 3 [25] χ2(1)=2.76 0.097
Depressionb 77 [46] 2 [17] χ2(1)=3.01 0.083
Moderate/severe impairment of HQoLc 106 [65] 1 [9] χ2(1)=12.6 ,0.001

Notes: ahaDs-a $8; bhaDs-D $8; cAMS $37.
Abbreviations: ADAM, Androgen Deficiency in the Aging Male questionnaire; AMS, Aging Males’ Symptoms scale; BMI, Body Mass Index; HADS, Hospital Anxiety 
Depression Scale; HADS-A, HADS anxiety subscore; HADS-D, HADS depression subscore; HQoL, health-related quality of life; SD, standard deviation.
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compared with the HADS. As the ADAM questionnaire has 

only ten dichotomous items and is easier to be completed 

than the AMS scale, it might be suitable for screening sexual 

symptoms among psychiatric outpatients.

We showed that positive ADAM was associated with 

moderate/severe impairment of HQoL independently of 

clinically significant anxiety and depression. As shown in 

our previous study,24 assessment of anxiety and depression 

by the AMS scale might be similar to assessment of anxiety 

and depression by the HADS. Clinicians would have to 

rule out anxiety and depressive disorders in patients with 

high AMS scores. In this respect, the ADAM questionnaire 

would help identify cases who have a poor health-related 

quality of life and need intervention in addition to treat-

ment for anxiety and depression.20 In particular, clinicians 

should explore sexual symptoms among patients who report 

positive ADAM.

Several limitations of the present study should be 

recognized. Firstly, our results were cross-sectional and 

cannot indicate change over time or causality. Nonethe-

less, all three questionnaires used in our studies have good 

retest reliability.14,15,18 Secondly, our study was based on a 

convenience sample comprised of outpatients with neurotic 

complaints, which was of course bound to be highly selective, 

and hence limited generalization from our data. Our results 

also can not be applied to severely ill psychiatric patients, 

and it would not be appropriate to use questionnaires alone 

for assessment of severely ill patients. Thirdly, our data fall 

within the diagnostic heterogeneity of psychiatric disorders. 

We did not perform diagnostic interviews such as the Struc-

tured Clinical Interview for DSM-IV (SCID)25 to determine 

psychiatric diagnoses in the sample. Nonetheless, as the 

HADS has good sensivity and specificity for anxiety and 

depressive disorders,18 our results would not be considerably 

different whether using SCID or not. Furthermore, a dimen-

sional approach of anxiety and depression has been suggested 

as more powerful and homogeneous than the Diagnostic and 

Statistical Manual of Mental Disorders (DSM-IV-TR) cat-

egory of anxiety and depression.26 Fourthly, we did not record 

confounding factors of depression and anxiety such as per-

ceived stress and suicidal ideation, which might also explain 

the association between positive ADAM and minor anxiety 

and depressive symptoms. But the association between posi-

tive ADAM and moderate/severe impairment of HQoL was 

robust and independent of anxiety and depression. Hence, we 

considered that these confounding factors would not affect our 

results significantly. Lastly, we did not perform hormone and 

medical workups as physical illness might be responsible for 

affective and somatic symptoms. Nonetheless, the economic 

Table 2 Response to the AMS by ADAM status (N=176)

Item ADAM t P-valuea

Positive,
mean (SD)

Negative,
mean (SD)

AMS1 2.5 (0.9) 1.7 (0.5) 3.35 0.017*
AMS2 2.1 (1.1) 1.8 (0.8) 1.26 1
AMS3 1.6 (0.8) 1.4 (0.7) 0.63 1
AMS4 3.1 (1.2) 2.2 (1.1) 2.20 0.491
AMS5 2.4 (1.1) 1.9 (0.8) 1.59 1
AMS6 2.2 (1.2) 1.7 (0.7) 1.67 1
AMS7 2.7 (1.1) 2.0 (0.9) 2.22 0.475
AMS8 2.4 (1.1) 1.8 (0.8) 2.11 0.622
AMS9 2.6 (0.9) 1.8 (0.9) 2.93 0.065
AMS10 2.3 (1.0) 1.6 (0.7) 2.59 0.178
AMS11 2.5 (1.2) 1.4 (0.5) 3.36 0.017*
AMS12 2.4 (1.1) 1.7 (1.2) 2.19 0.502
AMS13 2.1 (1.1) 1.3 (0.7) 2.47 0.244
AMS14 1.3 (0.6) 1.1 (0.3) 1.00 1
AMS15 2.9 (1.2) 1.5 (0.7) 4.08 0.001**
AMS16 2.9 (1.1) 1.4 (0.7) 4.59 ,0.001***
AMS17 2.6 (1.2) 1.4 (0.7) 3.35 0.017*

Notes: *P,0.05; **P,0.01; ***P,0.001. aadjusted by Bonferroni correction.
Abbreviations: ADAM, Androgen Deficiency in the Aging Male questionnaire; 
AMS, Aging Males’ Symptoms scale; SD, standard deviation.

Table 3 Logistic regression of moderate/severe impairment of 
HQoL by ADAM, anxiety, and depression (N=176)

Dependent variable Moderate/severe impairment of 
HQoL (AMS $37)

Univariate
OR (95% CI)

Multivariate
OR (95% CI)

ADAM positive 20.1 (3.77, 372)** 15.6 (2.52, 309)*
Anxiety (HADS-A $8) 5.65 (2.94, 11.2)*** 2.89 (1.34, 6.32)**

Depression (HADS-D $8) 7.96 (3.92, 17.2)*** 4.83 (2.16, 11.4)***

Notes: *P,0.05; **P,0.01; ***P,0.001.
Abbreviations: ADAM, Androgen Deficiency in the Aging Male questionnaire; 
AMS, Aging Males’ Symptoms scale; CI, confidence interval; HADS, Hospital Anxiety 
Depression scale; haDs-a, haDs anxiety subscore; haDs-D, haDs depression 
subscore; HQoL, health-related quality of life; OR, odds ratio.

As was the case with Lee et al20 positive ADAM was 

associated with a higher score on the AMS and HADS scales, 

indicating more symptomatic and poorer health-related qual-

ity of life. However, positive ADAM was not associated 

with clinically significant anxiety or depression. The ADAM 

questionnaire might not be suitable for screening of anxiety 

or depressive disorders. By using the AMS scale, we showed 

that the symptomatology of positive ADAM was character-

ized by impaired well-being, depressed mood, and sexual 

complaints among psychiatric outpatients, consistent with 

the initial construct of the ADAM questionnaire.1 Although 

the ADAM questionnaire contains items of decreased enjoy-

ment of life and sadness/grumpiness, which may be present 

in anxiety or depressive disorders, our results support that the 

ADAM questionnaire would measure different phenomena 
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and technical constraints are common to clinical settings. 

Self-administered questionnaires are efficient tools and pro-

vide some insight in phenomenological investigation.

Conclusion
Positive ADAM was highly prevalent among psychiatric 

outpatients. The ADAM questionnaire can be used to screen 

sexual symptoms but not depression/anxiety in male psychi-

atric outpatients. Positive ADAM may indicate moderate/

severe impairment of HQoL independent of anxiety and 

depression.
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The authors report no conflicts of interest in this work.
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