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Quality of life issues in men undergoing androgen
deprivation therapy: a review
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Androgen deprivation therapy (ADT) has been an essential treatment option for treating prostate cancer (PCa). The role for hormonal

treatment initially was restricted to men with metastatic and inoperable, locally advanced disease. Now it has been extended to

neoadjuvant or adjuvant therapy for surgery and radiotherapy, for biochemical relapse after surgery or radiation, and even as primary

therapy for non-metastatic disease. Fifty percent of PCa patients treated will receive ADT at some point. There is growing concern about

the adverse effects and costs associated with more widespread ADT use. The adverse effects on quality of life (QoL), including physical,

social and psychological well-being when men are androgen-deprived, may be considerable. This review examines the QoL issues in the

following areas: body feminisation, sexual changes, relationship changes, cognitive and affective symptoms, fatigue, sleep

disturbance, depression and physical effects. Further suggestions for therapeutic approaches to reduce these alterations are

suggested.
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INTRODUCTION

Since the Nobel prize winning discovery of the androgen-sensitive

nature of prostate cancer (PCa) cells, androgen deprivation has been

a standard protocol for treating PCa.1 Initially, the role for hormonal

treatment was restricted to men with metastatic and inoperable,

locally advanced disease, but given the increase in prostate-specific

antigen (PSA) testing, due to the recent PSA screening trials,2–4 there

has been a huge increase in the number of PCa cases detected. This

earlier detection and downward stage migration has been accom-

panied by a proliferation of treatment alternatives, including its use

as neoadjuvant or adjuvant therapy for surgery and radiotherapy, for

biochemical relapse after surgery or radiation, and even as primary

therapy for non-metastatic disease.5 It appears now that patients are

given androgen deprivation therapy (ADT) based on their PSA and

not necessarily the presence of clinical symptoms, and they are likely

to be on ADT for longer periods than in the past. The expansion of

ADT has been most dramatic with external beam radiotherapy, i.e.,

from 9.8% to 74.6%.5 In addition, the use of long-term neoadjuvant

ADT (up to 3 years in combination with radiation therapy for high-

risk PCa) will result in permanent castration to some men. Overall, it

has been estimated that approximately 50% of PCa patients treated

in industrialized nations will receive ADT at some point in their

disease course.6

As a result of the increased diagnosis of PCa, bilateral orchidectomy

and oestrogen, once the main forms of ADT, have become superseded

by ADT.7 New agents continue to be developed to increase the effec-

tiveness of ADT including drugs that more effectively inhibit testoster-

one synthesis and others that block androgen receptor activation.8

Documented adverse effects of ADT include hot flashes/flushes, loss

of libido, sexual dysfunction, gynaecomastia, decrease in bone mineral

density with potential increased risk of fractures9 and increase in fat

mass plus loss of lean muscle mass.10

ADT is also associated with metabolic syndrome (increased choles-

terol, triglycerides and insulin resistance), diabetes and, possibly myo-

cardial infarction and sudden cardiac death.11 It has also recently been

reported that men with a previous history of myocardial infarction or

congestive heart disease who undergo brachytherapy-based radiation

treatment, may be harmed by ADT in terms of all-cause mortality.12

There is growing concern about the costs and adverse effects associ-

ated with more widespread ADT use, especially in older males who are

more likely to have significant comorbidities. Thus, it is timely to

review the adverse effects on quality of life (QoL), including physical,

social and psychological well-being when men are subjected to andro-

gen withdrawal (Table 1).

QOL ISSUES

Fossa et al.13 and Herr14 first described the adverse QoL features that

are associated with ADT. Effects of ADT on cognitive function,15

anaemia,16 bone density and fractures17were reported in the early

1990s. Further effects on QoL issue such as loss of muscle strength,18

diabetes and cardiovascular disease19 appeared later in the literature.

Castrate levels of testosterone are associated with numerous physio-

logical side effects that together form a constellation of symptoms now

recognized as androgen deprivation syndrome.20 This syndrome is

manifested in physical, social and sexual functional changes that have

dramatic impact on overall and site specific QoL. The side effects of
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ADT also significantly affect the intimate partners of patients, who

often experience more distress than the patients themselves. This has

been confirmed in two studies including a recent meta-analysis.21,22

In this review, these QoL issues are adapted from a Canadian ADT

survivorship working group23 and categorized into the following six

areas:

. body feminisation;

. sexual changes;

. relationship changes;

. cognitive and affective symptoms;

. fatigue, sleep disturbance, depression;

. physical effects (added by authors).

Body feminisation

ADT changes oneself (Figure 1), in ways that may alter body image

and can distress those who strongly associate male morphology with

male identity. Gynaecomastia is particularly problematic.24,25 Some

individuals are less bothered and able to adapt to, or ignore, or in some

cases even autoeroticize these feminisation changes.26 However, most

men tend to deal with gynaecomastia by hiding it and this can lead to

social isolation.27

Gynaecomastia may be prevented to some degree by pre-treatment

radiation. Treatment options include mastectomy or liposuction.28,29

Tamoxifen is effective for treating bicalutamide-induced gynaeco-

mastia;30 however, it augments the oestrogen deficiency which is the

primary cause of many side effects of androgen deprivation.

Other changes that can impact on masculine identity include weight

gain, altered fat distribution, decrease in muscle mass, physical weak-

ness, body hair loss, hot flashes and excess sweating. These can be

socially embarrassing for patients, as they are most commonly associ-

ated with menopausal women.

Men also report that their genital size and sexual function are

altered and that ‘maleness is lost’ after ADT.31 The loss of testicular

volume and penile length related to ADT, radiation or surgery32,33 can

erode a man’s sense of his maleness and sexual self-esteem. Increased

abdominal girth and thickening of pre-penile fat pad can further

reduce visibility of the penis. It has been suggested by an expert

working group23 that this inability to see the penis results in many

ADT patients electing to sit while voiding, thus further diminishing

their sense of masculinity. Penile length and girth can be maintained to

some degree by penile rehabilitation methods to encourage erections,

which, in turn, increase tissue oxygenation, cavernosal circulation and

thus a normalized elastin/fibrinogen ratio. Standard penile rehabilita-

tion techniques such as intracavernosal injections, vacuum therapy or

the regular use of phosphodiesterase 5 inhibitors have been employed

to counter these effects.34 However, the effectiveness of these treat-

ments has not been rigorously assessed for patients on ADT and

evidence suggests that phosphodiesterase 5 inhibitors work poorly

in low-testosterone environments.35 Doctors and healthcare professionals

should be aware of this in counselling patients.

Sexual changes

Approximately 85% of men who are started on ADT experience a

number of sexual side effects (Figure 2) of which loss of erections is

the single most troublesome36 in patients who have curative therapy

for PCa and the literature demonstrates that both patients and part-

ners are affected negatively by ED.37,38 Improving QoL can be achieved

by improvements in ED which in turn improve sense of masculinity

and self-esteem.39,40 Some patients report being especially distressed

by a decrease in sexual thoughts and their response to visual and tactile

prompts. Despite this reduced libido, some men remain troubled by

the loss of erections,41 while others are relieved that the loss of erec-

tions is associated with the loss of libido.42

The ADT survivorship group23 has recognized that patients’ lack of

preparation for such sexual changes results in regret, anger or depres-

sion. Patients care about this disconnection with libido, ED and

reduced orgasmic ability due to its importance to sense of self, mas-

culinity, QoL and loss of intimate relationships.

Despite their lack of libido, many men want a functional erection

for the benefit of their partners38 and this should be encouraged,

though patients often find it’s difficult to discuss.43,44 Studies in

men with ED from other aetiologies have shown that psychological

distress increases with severity of ED45 and those men who respond to

ED treatment report clinically significant improvements in QoL as do

their partners.46 A simple return of morning erections in hypogonadal

men treated with testosteronere placement therapy has shown signifi-

cant improvements in self-confidence.47 Low serum testosterone

levels also have a direct effect on penile function by causing venous

leak in PCa patients48–51 and, men treated with radical prostatectomy

without concomitant ADT report substantial changes in self-confid-

ence, secondary to iatrogenic ED.52

Delayed or loss of orgasm is a common complaint among patients

on ADT, as it is in many hypogonadal men,53 and men on ADT can

experience both lower penile vibratory thresholds and decreasing

penile sensitivity.54 If incontinence (climacturia) occurs with orgasm,

this can even be more distressing for both partners and is underre-

ported by patients.55

Table 1 ADT regimens come in a variety of combinations depending

on the clinical and patient parameters

Medical Surgical

LHRHa monotherapy Bilateral subcapsular orchidectomy

CAB (LHRHa1AA) CAB (orchidectomy plus AA)

Intermittent androgen suppression

AA monotherapy

Newer therapiesa

Abbreviation: AA, anti-androgen; ADT, androgen deprivation therapy; CAB,

combined androgen blockade; LHRHa, luteinizing hormone-releasing hormone

agonist.
a Newer therapies include: LHRH antagonists—phase III clinical trial;95 oestrogens

(diethylstilbestrol and parenteral oestrogen): PATCH study (MRC PR09)—phase II

multicentre trial—ongoing.96

Figure 1 Features of body feminisation. Figure 2 Sexual changes on androgen deprivation therapy.

Quality of life in men on ADT
RG Casey et al

227

Asian Journal of Andrology



In addition, primary PCa treatments (e.g., radical prostatectomy,

external-beam radiation, brachytherapy) eliminate most, if not all,

ejaculate. For non-surgical patients on ADT who can still attain

orgasm, ejaculatory volume and fertility will continually diminish

and eventually disappear. Very few patients are prepared for this

and certainly the younger patients find this distressing, as a sign of

‘loss of masculinity’.

Ideally, the potential impact on all aspects of sexual function needs to

be assessed through forthright discussion between patients, their part-

ners and their healthcare providers before starting ADT. Successful

treatment of a patient who has difficulty attaining orgasm often requires

experimentation and open-mindedness regarding the use of sexual aids,

or penetrative aids to induce orgasm.31,56 Overall, there is a paucity of

studies examining awareness and motivation for penile rehabilitation or

non-erectile-dependent sexual practices for ADT patients.

Physical health

During a 2-year follow-up study of patients in the CaPSURE registry57

men in the primary ADT group experienced steady declines in all

domains related to physical well-being, even when corrected for age,

comorbid conditions and clinical presentation, Dacal et al.58 also

reported that men receiving ADT had significantly poorer physical

function and general health. However, after controlling for predictors

of comorbidity and total testosterone, they concluded that these two

factors, and not ADT, contributed to the observed difference in physical

health. Patients with PCa who were receiving ADT experienced worse

health-related QoL than those not receiving ADT, but duration of ADT

was not a contributing factor. These findings have important clinical

implications regarding the decision to treat PCa patients with ADT.

Alibhai et al.10 performed the first prospective longitudinal study

with a relatively large study of 87 patients with non-metastatic PCa

who were starting on ADT, and two matched control groups of 86 men

each: one group with PCa but not on ADT, and one group of healthy

controls without a diagnosis of PCa. Over the course of 1-year study,

grip strength in the ADT group declined significantly by the 3-month

mark and remained low for the remainder of the study. In contrast,

healthy and PCa controls did not exhibit any decrease in grip strength.

Similarly, in both PCa and healthy controls, scores significantly

improved for the 6-min walk test, whereas scores for ADT users

remained flat. Subjectively, self-reported physical function on SF-36

surveys declined in the ADT group but remained stable in the PCa and

healthy control cohorts. Of the seven domains of QoL evaluated,

significant declines were seen in the ADT group in physical function,

role function, bodily pain, vitality and emotional function. These

differences were observed within the first 3 months and scores

remained depressed for the course of the study. To offset these unto-

ward effects, the authors recommend initiating a physical exercise

programme in all patients starting ADT.10

Exercise, which helps to maintain bone strength, muscle mass and

normal weight for patients on ADT, can also reduce fatigue, leading to

improvements in mood, motivation and sexual functioning.59 A sys-

tematic literature review found grade A evidence that regular exercise,

especially group-based and including some resistance training,

improved muscular strength, aerobic endurance and overall QoL, as

well as reduced fatigue.60

However, in older men (.65 years) and those on ADT, it has been

shown that only resistance exercise improves body composition and

muscular fitness.61

Despite this knowledge, many men do not engage in appropriate

physical activity levels. Even in patients who have had lifestyle

interventions and showed improvements in exercise behaviour, diet-

ary fat intake, total energy intake, fatigue, aerobic exercise tolerance

and muscle strength, the rate of attrition is nearly 50% at 6 months.62

The ENGAGE study, a clinician referral and exercise physiologist-led

physical activity programme, has also been designed to examine this.

The primary outcome will be the number of minutes of moderate and

strenuous exercise engaged in per week and secondarily, the impact of

this physical activity programme on the psychological well-being, QoL

and objective physical functioning of PCa survivors.63

Relationship changes

Reduced libido can result in withdrawal of emotional and physical

intimacy22 and can lead to significant partner distress.64 In general,

partners of PCa sufferers describe even more distress than the

patients.65 It has been observed that partners often want to talk about

the ADT-associated changes, while the patient wants to minimize the

issues. While denial appears to be a common way to cope, it is det-

rimental to PCa patients in the long term.66 Conflicting coping meth-

ods may lead to isolation of either or both partner67,68 and the loss of

hope of satisfying sexual encounters and subsequent loss of intimacy

can be even more destructive than that of sex.22 Some partners may be

less attracted to their partner, while he is on ADT or, alternately,

partners may begin to doubt their own attractiveness.69

Couples who strive to remain sexually intimate must make a con-

certed effort to stay emotionally and physically connected in novel

ways.69 Other couples may adapt by discovering pleasure in non-

penetrative sexual activities with or without orgasm, incorporating

areas outside the genitals and scrotum as erogenous, and incorpo-

rating sexual aids.31 Some couples may find it beneficial to seek

professional counselling to assist with this.

Cognitive and affective symptoms

The effect of therapy on cognitive function has been a pertinent topic

recently, with terms like ‘chemo fog’ and ‘chemo brain’ now routinely

used to describe the cognitive effects of systemic chemotherapy.70 PCa

patients on ADT, especially older men often report experiencing emo-

tional lability, including tearfulness, increased irritability, and anger.71

Hopelessness and discouragement can result from decreased physical

and sexual ability, as well as from changes to intimate relationships.

For some patients, ADT signifies a progression of PCa disease in which

hopes of cure are diminished.

Alibhai et al.,72 using the same cohorts as in their earlier study,

attempted to determine whether ADT affected cognitive function. In

their report, the authors presented a prospective matched cohort

study to more conclusively answer this question. The patients were

evaluated using 14 cognitive tests covering eight unique cognitive

domains (immediate span of attention, processing speed, verbal flu-

ency, visual–spatial ability, verbal learning and memory, visual

learning and memory, executive functions of working memory and

executive functions of cognitive flexibility). While no difference was

detected at earlier time points, by 12 months, ADT patients had

small but significantly lower scores in immediate span of attention,

working memory and visual–spatial function than both control

groups. The group felt, however, that these subtle changes required

further follow-up. They similarly pointed out that these patients had

few comorbidities, were well educated and had a mean age of 78

years—a group of patients that may not represent the general spread

of ADT patients.

Not all studies have reported declines in executive functions,

attention, verbal memory and visual–spatial abilities.73 Although
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there appear to be specific mechanisms for testosterone to directly

impact cognition, it is possible that the side effects of androgen

ablation therapy (e.g., hot flashes, fatigue and anaemia) may con-

tribute indirectly to impaired cognition. Clearly, some findings have

been inconsistent because of low sample size and inadequate con-

trols. The most obvious example of this inconsistency occurred in

the study by Joly et al.,74 in which no cognitive decline was reported

after ADT.

Although no specific treatment for decline in cognitive dysfunction

has been found, it has been suggested that low oestradiol levels may be

responsible for many of changes and therefore oestrogen replacement

may be beneficial.73,75

Fatigue, sleep disturbance and depression

PCa patients commonly state that fatigue, insomnia and depression are

the most troublesome side effects of ADT.76 Hot flashes have been

specifically linked to insomnia and disrupted sleep patterns and have

been shown to contribute to depression in the elderly patients on

ADT.77 Medications and/or cognitive–behavioural therapy can be used

for the treatment of sleep disturbances and the associated depression.78

Changes in mood, sleep patterns, hot flashes, emotional withdrawal

and other QoL domains also affect partners.79 The ADT survivor

groups noted that many couples stop sharing a bed when a patient

commences ADT leading to isolation of the partners from each other.23

The linkage between depression and low levels of serum testoster-

one remains unclear, and indeed may be related to patient age and

comorbidities as it is more common in men over age 65 years.80

Regardless of whether it is attributable to the treatment side effects

or surgery or radiation81 or testosterone deficiency itself, patients do

experienced expression as such appropriate treatment should begin as

early as possible.

INTERMITTENT ANDROGEN SUPPRESSION

The use of intermittent rather than continuous androgen deprivation

remains an important research topic within urology. Several studies in

PCa cell lines and in mouse models suggest that intermittent androgen

ablation delays the time to the development of hormone refractory

disease.82,83 In human studies, QoL is improved on intermittent

androgen ablation84 as many of the side effects of androgen depriva-

tion can be avoided or reversed with the ‘holiday’ periods of intermit-

tent therapy. For example, patients report improved sexual function,

fewer hot flashes, and an improved sense of well-being.84 Furthermore,

bone loss associated with ADT seems to slow or stop during the off-

treatment periods.85

In two recent reports of international phase III trials, intermittent

therapy was shown to be non-inferior to continuous therapy in men

with PSA progression after radical therapy.86,87 Many, but not all inter-

mittent patients showed significant improvements in global QoL.88 In

the near future, data from the other two major ongoing multicentre

randomized, prospective studies (NCIC PR8 and SWOG 9346) will

provide more information on the QoL benefits and the prevention of

the long-term complications of intermittent androgen suppression ver-

sus continuous ADT. If these trials also demonstrate non-inferiority,

then patients who have metastatic PCa may have significant improve-

ments, in both self and partner’s QoL, on intermittent androgen

deprivation without compromising long-term efficacy of therapy.

CONCLUSION

Almost one-half of all men treated for PCa will be offered ADT at

some time during their treatment. As a consequence of improved PCa

detection and treatment, patients are starting ADT earlier than before;

and many are remaining on it longer, some for over a decade, even

when they are otherwise free of cancer symptoms. For the rest of their

lives, these patients and their partners will have to adapt to its side

effects. Although ADT may delay the onset or reappearance of cancer

symptoms, life without testosterone can be profoundly challenging.

Rather than simply providing patients with a list of potential side

effects, clinicians should discuss with both patients and partners the

anticipated effects and potential physical, psychological and social

changes. Some treatments aimed at a specific symptom exacerbate

other symptoms. For example, treatments for hot flashes with

medroxyprogesterone acetate, which has been shown to have good

efficacy in a recent double-blind, randomized trial,89 may negatively

affect cognitive functions,90 and selective serotonin reuptake inhibi-

tors, which have been found to be effective at reducing hot flashes, may

further decrease libido and ability to orgasm.91

It has been argued that the full biopsychosocial impact from ADT on

the patient and partner is beyond the scope of urological expertise.

However, ignoring the psychological impact of ADT on the partner

compromises the health and welfare of the patients themselves. A

recent study found that the psychological distress of the female part-

ners predicts the ultimate health of male patients.92 Therefore, when-

ever possible, partners should be included in the treatment decision

and consent process and provided adequate and appropriate support.93

A multidisciplinary ‘survivorship’ team approach should exist for

the management of ADT patients and their partners. Such a pro-

gramme, should probably be called an ‘ADT management pro-

gramme’ since the word ‘survivorship’ is not always properly

understood and may lead patients to think that they may not survive

ADT. Any effective ADT management programme also needs to be

pre-emptive and both patients and their partners need to be enrolled

in it before, or at the initiation of, ADT in order to maximize benefits

and compliance. It has been pointed out in a recent review of the

Wassersug’s paper94 that consultations with patients and their part-

ners held jointly may misinform clinicians about the individual needs

of patients and partners, simply because the couple may feel that they

must present a united front in the presence of their healthcare provi-

ders. Effort should thus be made to interview patients and partners

separately to help reveal their individual concerns.

Ideally, this discussion should include a clinical psychologist, rela-

tionship counsellor, sex therapist or sexual medicine specialist for

complex sexual and relationship issues, nutritionist, exercise special-

ist, endocrinologist and urologist.

The Men’s Health Initiative of British Columbia and the Vancouver

Prostate Centre are currently seeking funding and working towards a

PCa survivorship clinic model. The goal of the programme is to

improve the QoL of PCa patients and their partners through a com-

prehensive and integrated biopsychosocial survivor’s programme that

starts at diagnosis and extends through decision-making, surveillance,

active intervention, advanced disease, to end of life care.

This programme will identify and utilize appropriate experts and

resources to motivate patient (and partner) self-care in many critical

areas such as sexual and bladder function, nutrition, exercise and

cardiovascular risk reduction. It should improve self-esteem and dya-

dic quality for both patients and their partners. It will require that all

QoL issues be addressed, in a dedicated setting and have its efficacy be

continually and rigorously assessed.

The programme will then encourage and promote positive physical,

mental and spiritual health and early education to help cope with

treatment sequelae.
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