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ABSTRACT
Objectives To examine the relationship between 
depression burden, health service utilisation and 
depression diagnosis in community- based men.
Design Prospective cohort study.
Setting Community- based.
Participants Men aged 35–80 years at recruitment 
(2002–2005), randomly selected from the northern and 
western suburbs of Adelaide, Australia, without depression 
at baseline, who attended follow- up visits (2007–2010) 
(n=1464).
Primary and secondary outcome measures Depression 
symptoms were categorised into high burden (total score 
of ≥13 for the Beck Depression Inventory (BDI) or ≥10 for 
the Centre for Epidemiologic Studies Depression Scale 
(CES- D) or low burden (<13 for the BDI or <10 for the 
CES- D). Diagnosed depression was determined by patient- 
reported physician diagnosis. Frequent general practitioner 
(GP) visits were those occurring 5+ times over the 
preceding year. Use of national medical and prescription 
services (Medicare Benefit Schedule and Pharmaceutical 
Benefit Scheme; MBS and PBS) was assessed through 
data linkage.
Results Frequent attendance and depression diagnosis 
was more common in men with a high than low burden 
of depression symptoms (45.9% vs 29.3%–18.7% vs 
1.9%, p<0.001). Depression diagnoses were also more 
common in frequent GP attenders compared with low- 
average attenders (5.1% vs 2.2%, p<0.001). Among men 
with high burden of symptoms, there was no age- adjusted 
or multi- adjusted difference for likelihood of depression 
diagnosis between non- regular and frequent GP attenders. 
Annualised MBS and PBS expenditure was highest for men 
with undiagnosed depression.
Conclusions Men with a high burden of depression 
symptoms have commensurate use of health services 
when compared with those with a low burden, but 
only half report a physician diagnosis of depression. 
Undiagnosed depression led to a higher usage of medical 
and prescription services.

INTRODUCTION
Current estimates of the global suicide 
mortality rate demonstrates suicide occurs 
in almost twice as many men (13.5/100 000) 

as women (7.6/100 000).1 Recent advances 
in the identification and treatment of major 
clinical depression have been suggested as 
important factors that may help close this 
gender gap.2 3 Currently, however, depres-
sion remains more commonly diagnosed in 
women (5.1% across all age groups) than 
men (3.6%).1 This difference is largely 
attributed to a purported reluctance of men 
to seek help or use existing resources.4 This 
presumed reluctance is mostly viewed in 
policy and programme terms as being rooted 
in the ‘problem of masculinity’.5 There is, 
however, no empirical evidence that mascu-
linity determines the frequency of healthcare 
usage. In Australia, for instance, data from the 
most recent National Health Survey demon-
strate 94.4% of women compared with 88.7% 
of men had consulted with a general practi-
tioner (GP) at least once over the preceding 
12 months.6 This difference between genders 
further narrows once maternal health–related 
factors are included and does not account 
for issues including access limitations during 
working hours.6

The relationship between depressive symp-
toms and symptom type, depression diagnoses 
and the use of healthcare services remains 

Strengths and limitations of this study

 ► First prospective study to examine the association 
between depression burden and subsequent fre-
quency of general practitioner (GP) usage, likelihood 
of diagnosis and healthcare usage.

 ► Used a representative sample of residential men 
aged 35 to 80 years.

 ► Models adjusted for many of the shared confound-
ers of depression status and GP usage.

 ► Did not include younger men or ascertain whether 
mental health concerns were the primary reason for 
GP visits. copyright.
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unclear.7 Few studies from representative samples have 
examined the impact of depressive symptom burden on 
subsequent healthcare usage and management of depres-
sive disorders. Consequently, this study aimed to examine 
the association between depression burden in men on the 
frequency of GP attendance, the likelihood of depression 
diagnosis, and the usage of national medical and phar-
maceutical benefit schemes, after accounting for shared 
risk factors.

METHODS
Study design and sampling
Participants for the present study were selected from the 
Men Androgen Inflammation Lifestyle Environment and 
Stress (MAILES) study. The MAILES study is composed of 
suburban, community- dwelling men aged 35–80 years at 
inclusion and randomly selected from the Northern and 
Western Statistical Local Areas of Adelaide, Australia. A 
more detailed description of the study design, procedures 
and recruitment has been published previously.8 Briefly, 
a total of 2563 aged- matched men from two existing 
prospective cohorts (the Florey Adelaide Male Ageing 
Study (FAMAS) and the North West Adelaide Health 
Study (NWAHS)) were harmonised into a dataset incor-
porating detailed information on sociodemographic, clin-
ical, behavioural, chronic disease and medication data. 
Ethics approval and oversight for the MAILES study was 
obtained from the Human Research Ethics Committees 
(HRECs) of the Queen Elizabeth HREC for the North 
West Adelaide Health Study (approval number: 2010054) 
and the Royal Adelaide Hospital HREC for the Florey 
Adelaide Male Ageing Study (approval number: 020305). 
All participants gave written informed consent.

Patient
Participants were not involved in the design and conduct 
of this research; however, all available participants are 
regularly updated on results of the study through a dedi-
cated website (https://www. adelaide. edu. au/ freemasons- 
foundation- centre- for- mens- health/ research/ mailes), as 
well as regular Participant Day Events and newsletters.

Depression
Depressive symptom burden
Depressive symptom burden was assessed using the Beck 
Depression Inventory (BDI)9 in FAMAS men and Centre 
for Epidemiological Studies Depression Scale (CES- D)10 
in NWAHS men. Both the BDI and CES- D show robust 
agreement in the detection of major clinical depression.9 
Both the BDI and the CES- D were also used to define vali-
dated subscales of depressive symptoms (somatic, affec-
tive, and anhedonia)9 11 for further analysis.

Self-reported depression diagnosis
Physician diagnoses of depression was determined by self- 
reported responses to the question: ‘Have you ever been told 
by a doctor that you have depression?’.

Depression medication
Current prescriptions (within 6 months of clinic visit) for 
antidepressants was determined by record linkage with 
the PBS for medications within the anatomical thera-
peutic chemical (ATC) group NO6A. This group encom-
passes non- selective monoamine reuptake inhibitors 
(MARIs; NO6AA), selective serotonin reuptake inhibi-
tors (SSRIs; N06AB), non- selective monoamine oxidase 
inhibitors (MAOIs; NO6AF), non- selective monoamine 
reuptake inhibitors (MARIs; NO6AA), monoamine 
oxidase A inhibitors (MAO‐As; NO6AG) and other anti-
depressants (N06AX).

GP attendance and healthcare usage
Frequency of GP visits was assessed using a self- reported 
measure. Those who had visited their GP in the preceding 
12 months were asked to indicate their frequency of atten-
dance into ordinal categories of 1–2 times, 3–4 times, 
5–9 times and 10+ times. For the current analysis, GP 
frequency was analysed according to the following cate-
gories: 0–4 times (low- average attendance) and 5+ times 
(frequent attendance) based on the Australian govern-
ment’s National Health Performance Authority classifica-
tion system.12 Additional information on other healthcare 
usage was obtained through consented linkage into the 
Medicare Benefits Schedule (MBS) and Pharmaceutical 
Benefits Schedule (PBS).

Covariate data
Information on age, education, marital, region of birth, 
occupational, income, education, smoking, alcohol and 
leisure- time physical activity status was obtained by self- 
report using validated items.8 Previous diagnosis of other 
health conditions was also obtained by self- report, and 
other medication usage was assessed by both self- report 
and PBS linkage.8 The Newest Vital Sign13 was used to 
determine adequate, possibly limited and limited health 
literacy. Body mass index (BMI), waist circumference, 
and systolic and diastolic blood pressure were collected 
in- clinic using standardised clinical protocols.8

Statistical considerations
Analytic sample
Data for the current study were collected at the follow- up 
assessments which occurred on average at 4.8 years post- 
baseline. Importantly, given the demonstrated reverse 
causality between depression and healthcare usage,8 we 
excluded participants from the analytical sample who 
reported at the baseline visit any of (1) high depressive 
symptom burden, (2) a self- reported depression diag-
nosis or (3) current use of prescribed antidepressant 
medication. Furthermore, participants without missing 
responses to depression and GP attendance measures at 
follow- up comprised the analytic sample for this study 
(figure 1).

Statistical analyses
Descriptive analyses of relationships between categories 
of GP frequency, depression measures and covariates 
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(see Covariate data section) were initially conducted 
using χ2 tests (categorical) and t- tests (continuous). 
Covariate data were selected on the basis of presumed 
or a priori association between exposure or outcome, 
and include age. For our analysis of depression burden 
on GP frequency (see (1), figure 2) and likelihood of 
depression diagnoses ((2), figure 2), depressive symp-
toms were further categorised as low burden (total score 
of 0–11 and 0–9 on the BDI and CES- D, respectively) and 

high burden (total score of ≥12 and ≥10 on the BDI and 
CES- D, respectively). GP frequency in the previous year 
was further analysed according to the following catego-
ries: 0–4 times (low- average attendance) and 5+ times 
(frequent attendance) based on the Australian govern-
ment’s National Health Performance Authority classifi-
cation system.12

Base binomial regression models were conducted for 
GP frequency (5+ visits; 0–4 visits) on depression diagnosis 
(Yes; No) controlling for selected covariates. Following 
this, both main exposure and all covariates with an age- 
adjusted association with the outcome variable of p≤0.15 
were included in the final model (including age (per SD 
increase), marital, work status, current smoking, number of 
other chronic conditions (continuous), number of current 
medications (continuous)). Given an observed interaction 
effect of depressive burden on estimates for GP frequency 
on depression diagnosis, models were also stratified by 
overall and depression subtype burden groups. For the 
MBS and PBS analysis, consecutive claims data were stan-
dardised to 12 months prior to clinic dates through to 
a final census date of 12 months after follow- up clinics. 
An annualised MBS and PBS figure was also generated 
by dividing total claim amount over the census period 
by years of participant follow- up (median participant 
follow- up: 4.85 years). For this analysis, participants were 
further categorised into the following depression groups: 
Diagnosed depression=physician diagnosis of depression or 
antidepressant usage (>6 months) during follow- up; Undi-
agnosed depression=no physician diagnosis of depression or 
antidepressant usage, but a high burden of symptoms at 
follow- up; No depression=no physician diagnosis of depres-
sion, antidepressant usage or high burden of symptoms at 
follow- up. Estimated marginal means were used to assess 
differences in annualised and age- adjusted mean differ-
ences of MBS and PBS usage among different depression 
groups.

Figure 1 Consort diagram for the study of the association 
between depression and subsequent health service usage 
in a community- based cohort of Australian men. Health 
services measures included frequency of GP services 
over the previous 12 months and linkage to Medicare and 
Pharmaceutical Benefits Scheme over the follow- up period. 
Depression measures include self- reports of physician 
diagnoses of depression, depression symptoms and use of 
depression medication (WHO ATC Class NO6A).

Figure 2 Study design overview. Men without depression at baseline were examined at follow- up to determine (1) the 
association between depression burden and subsequent GP frequency in the preceding year, (2) the association between 
depression burden and subsequent likelihood of a GP diagnosis of depression during the follow- up period, and (3) annualised 
use of the Medicare Benefit Scheme (MBS) and Pharmaceutical Benefit Scheme (PBS) among men with diagnosed depression, 
undiagnosed depression and no depression.
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All analyses were conducted in STATA (StataCorp. 2018. 
Stata Statistical Software: Release 16. College Station, TX: 
StataCorp LP). Statistical significance was set at an alpha 
level of 0.05 for all analyses.

RESULTS
Descriptive characteristics of depression among GP frequency 
groups
Overall, 87.9% (n=1244) of men surveyed at follow- up 
assessments had visited a GP at least once over the 
preceding year and 30.4% (n=445) were classified as 
frequent GP attenders (≥5 visits/year). When compared 
with men with low burden of depression symptoms, 
frequency of GP visits was higher among men with a high 
burden, with only 5.1% (n=5) of such men reporting 0 
visits (vs 9.4% (n=128)) in the preceding year, compared 
with 19.4% (n=19) (vs 9.5% (n=130)) who had visited a 
GP 10 times or more. Among depression categories, there 
was a higher proportion of frequent attenders in men with 
a high burden of symptoms (45.9% (n=45), compared 
with 29.3% (n=400) for low burden), those with a depres-
sion diagnosis (50.1% (n=24), cf. 30.1% (n=429) to those 
without) and among men currently taking medication for 
depression (75.0% (n=15) cf. 32.2% (n=430) to those who 
do not). The proportion of those reporting depression 
diagnoses was highest among those with a higher burden 
of depressive symptoms (for overall symptom burden and 
by symptom subtype) (table 1).

With increasing GP attendance categories, we also 
observed higher mean age, number of chronic conditions 
and current medications, a higher proportion of retirees, 
sedentary men and a lower proportion of married men 
(table 1). There was no difference by age in the propor-
tion of men within depression categories. We did observe 
a higher proportion of men aged 70 years and over with 
current antidepressant usage, which was consistent when 
analysed by depression medication class (data not shown).

Association between GP frequency and depression diagnosis 
by symptom burden
In unadjusted binomial models of the likelihood of a 
physician diagnosis of depression among men with a high 
burden of depressive symptoms, frequent GP attenders 
were initially over three times more likely than low- 
average attenders to have received a recent diagnosis (OR 
2.58, 95% CI 1.56 to 3.87). This effect, however, was equiv-
alent for both frequency groups after age adjustment 
(OR 1.77, 95% CI 0.73 to 4.26) and multiple adjustment 
(OR 1.40, 95% CI 0.61 to 3.19). Among men with a low 
burden of depressive symptoms, frequent GP attenders 
were approximately three times more likely to receive 
a depression diagnosis, including after adjustment for 
shared confounders (OR 2.66, 95% CI 1.54 to 6.98) 
(table 2). In subgroup analyses, observed estimates did 
not substantially differ when examined by somatic, anhe-
donia and affective domains (figure 3).

Association between depression and subsequent MBS and 
PBS usage
Men with depression had higher levels of both MBS 
($A763 per year) and PBS ($A712) expenditure, after 
adjustment for confounding factors. Men with undiag-
nosed depression at follow- up were found to expend the 
highest amount in both MBS ($A872 on average per year) 
and PBS ($A742), after adjustment for confounders of 
GP attendance (figure 4).

DISCUSSION
We demonstrated that over 90% of the men surveyed had 
attended their GP at least once in the preceding year. The 
frequency of overall GP attendance among comparably 
aged men in the Australian National Health Survey6 was 
89.6% and 88% in the Men in Australia Telephone Survey 
(MATeS).14

The available data on primary care usage by men 
with depression are less clear, with studies indicating 
increased, equivocal and decreased health service utilisa-
tion by these men (see15). In the current study of a large, 
representative sample of men, 96% of the subgroup with 
a high burden of depressive symptoms attended their GP 
at least once in the preceding year. These men were also 
more likely to be frequent (>5 visits per year) users of GP 
services compared with men without, or a low burden of, 
depression symptoms.

In regards to the diagnosis of depression, after adjust-
ment for related confounders (eg, age, number of 
comorbidities and medications), we found no relation-
ship between GP frequency of attendance and a likeli-
hood of a diagnosis of depression being in men with a 
high symptom burden. However, among those with a low 
burden of depressive symptoms, frequent GP attenders 
were almost three times more likely to have received 
a diagnosis of depression, even after adjustment for 
confounders. Earlier studies have typically suggested 
such discrepancies arise through a failure by men with 
severe depression to report their symptoms.16 However, 
our results clearly demonstrate that contrary to popular 
belief, men with significant depressive symptoms are 
engaging with medical professionals, and do so more 
frequently than men with low- average depressive symp-
toms. The conversion of symptoms to a diagnosis appears 
to be the missing link in this group of men.

Over recent decades, there has been increased interest 
in the different ways depressive symptoms are experi-
enced and reported by men.17 Previous studies, mostly 
in primary care, have consistently demonstrated that 
severe depressive symptoms are often reported in the 
context of somatic complaints,18 especially in men.19 Our 
data, however, suggest no difference in depression diag-
nosis likelihood when stratified by somatic, affective or 
anhedonia domains. A case analysis of typical patients 
diagnosed with depression involving 1760 GPs who partic-
ipated in the Australian RADAR Program18 concluded that 
somatic symptoms were the most important predictors of 
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Table 1 GP frequency in the previous year by overall and subgroup depression in a community- based cohort of Australian 
men aged 35 to 80 years

Depression status

GP frequency

P value

0 times 1–2 times 3–4 times 5–9 times 10+ times

%/M N/SD %/M N/SD %/M N/SD %/M N/SD %/M N/SD

Depressive symptom burden 0.003

Overall

   None–mild 9.5% 128 30.3% 410 31.0% 419 19.8% 268 9.3% 126

   Moderate 4.7% 4 23.5% 20 27.1% 23 27.1% 23 17.6% 15

   Severe 3.7% 1 25.9% 7 22.2% 6 18.5% 5 29.6% 8

Somatic symptoms >0.001

   Tertile 1 9.4% 53 34.2% 192 33.9% 190 16.6% 93 5.9% 33

   Tertile 2 9.3% 50 29.6% 160 29.8% 161 21.9% 118 9.4% 51

   Tertile 3 8.2% 27 23.6% 78 26.6% 88 24.5% 81 17.2% 57

Negative affect symptoms* 0.040

   Tertile 1/2 8.9% 80 30.5% 273 32.1% 287 20.0% 179 8.4% 75

   Tertile 3 9.1% 50 29.1% 159 27.8% 152 20.8% 114 13.2% 72

Anhedonia symptoms >0.001

   Tertile 1 10.0% 61 34.8% 212 29.3% 179 18.9% 115 7.0% 43

   Tertile 2 9.6% 32 26.0% 87 35.3% 118 20.7% 69 8.4% 28

   Tertile 3 6.9% 32 26.8% 125 29.8% 139 21.5% 100 15.0% 70

Depression diagnosis 0.004

  Yes 2.1% 1 12.5% 6 35.4% 17 31.3% 15 18.8% 9

  No 8.7% 124 30.7% 438 30.6% 437 20.3% 290 9.8% 140

Current depression medication >0.001

  Yes 0.0% 0 0.0% 0 25.0% 5 40.0% 8 35.0% 7

  No 9.2% 133 30.3% 438 30.7% 443 19.9% 288 9.8% 142

Age (years) 50.9 8.1 55.4 10.3 60.3 11.1 64.0 11.3 67.6 10.8 >0.001

Marital status 0.005

  Married/de facto 78.8% 108 80.9% 377 81.8% 386 78.3% 253 71.0% 115

  Separated/divorced 12.4% 17 9.9% 46 9.7% 46 11.5% 37 13.0% 21

  Widowed 0.7% 1 3.0% 14 3.2% 15 5.9% 19 10.5% 17

  Never married 8.0% 11 5.8% 27 4.7% 22 3.7% 12 5.6% 9

Work status >0.001

  Full time 72.3% 99 65.9% 307 47.8% 225 34.9% 112 18.4% 30

  PT/casual 12.4% 17 8.6% 40 8.7% 41 5.6% 18 6.1% 10

  Unemployed 3.6% 5 1.3% 6 1.9% 9 1.6% 5 1.2% 2

  Retired 8.0% 11 20.4% 95 37.4% 176 55.8% 179 64.4% 105

  Other 3.6% 5 3.8% 18 4.3% 20 2.2% 7 9.8% 16

Education

  High school or below 23.9% 33 22.9% 107 28.6% 136 31.6% 103 30.7% 50 0.178

  Trade/apprenticeship 25.4% 35 24.2% 113 23.4% 111 24.2% 79 26.4% 43

  Certificate/diploma 34.1% 47 33.8% 158 34.3% 163 31.0% 101 31.9% 52

  Bachelor degree or above 15.9% 22 18.6% 87 12.6% 60 12.9% 42 9.8% 16

Country of birth 0.166

  Australia 68.1% 94 68.7% 321 70.6% 336 66.3% 216 59.3% 96

  UK/Ireland 16.7% 23 17.1% 80 18.9% 90 21.5% 70 21.6% 35

Continued
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depression severity in primary care. There are limited 
comparisons that can be made with our data given this 
study did not report estimates by gender, and relied on GP 
recall of depression severity and symptom domain using 
Likert scales, rather than validated depression symptom 
measures from patients. More recent studies suggest that 
men’s depression may be better characterised by external-
ised symptoms (eg, anger, alcohol misuse, risk- taking),20 

rather than the more traditional symptoms included in 
most questionnaires for depression such as chronic low 
mood and amotivation.21 This difference in presenta-
tion and assessment likely contributes to the differential 
rates of diagnosis observed between men and women.22 23 
While the disproportionately high rate of suicide in men 
is often attributed to a reluctance by men to seek help 
for depression,24 our data and others25 suggest there are 

Depression status

GP frequency

P value

0 times 1–2 times 3–4 times 5–9 times 10+ times

%/M N/SD %/M N/SD %/M N/SD %/M N/SD %/M N/SD

  Europe 11.6% 16 10.3% 48 6.5% 31 9.5% 31 14.8% 24

  Asia/other 3.6% 5 3.9% 18 4.0% 19 2.8% 9 4.3% 7

Physical activity >0.001

  Sedentary 28.8% 36 23.7% 103 21.3% 95 26.7% 78 37.4% 55

  Low–moderate activity 58.4% 73 62.9% 273 67.0% 298 66.7% 195 54.5% 80

  High activity 12.8% 16 13.4% 58 11.7% 52 6.5% 19 8.2% 12

Current smoker

  Yes 16.3% 22 13.7% 62 12.0% 55 8.1% 25 9.7% 15 0.005

  Occasional 3.0% 4 2.9% 13 1.3% 6 0.3% 1 1.9% 3

  No 80.7% 109 83.4% 377 86.7% 397 91.6% 284 88.4% 137

No of chronic conditions† 2.2 1.6 2.4 1.5 3.1 1.7 3.5 2.1 3.8 2.0 >0.001

No of medication classes ‡ 0.8 0.6 1.3 0.8 1.3 0.8 2.1 1.0 2.8 1.4 >0.001

Symptoms of depression were categorised as follows: Overall: None–mild=total score of 0–15 and 0–9; Moderate=0–15 and 0–9; 
Severe=0–15 and 0–9 on the BDI and CES- D, respectively. Somatic, anhedonia and negative affective symptoms subdomains: calculated as 
per8 10 and categorised into tertiles.
*Given a high proportion of respondents reporting total scores of ‘0’, tertiles 1 and 2 were collapsed for the negative affect domain.
†Average number of chronic conditions (excluding depression) was taken from self- reported responses to ever- diagnosed questions for 
angina, anxiety, asthma, diabetes, enlarged prostate, high blood cholesterol, high blood pressure, insomnia, osteoarthritis, rheumatoid 
arthritis, thyroid problems, prostate and other cancers, and other specified health conditions.
‡Average number of medication classes is number of unique WHO- ATC medication groups through linkage to the national Pharmaceutical 
Benefits Scheme.

Table 1 Continued

Table 2 Logistic regression models for the likelihood of depression diagnosis among frequent general practitioner (GP) 
attenders (>5 visits/year), stratified by high and low depressive symptom burden in a community- based cohort of Australian 
men aged 35 to 80 years

Unadjusted Age- adjusted Multi- adjusted*

OR SE 95% CI OR SE 95% CI OR SE 95% CI

High burden Sx

Frequent GP attendance

Yes 2.58 0.35 1.56 to3.87 1.77 0.42 0.73 to 4.26 1.40 0.42 0.61 to 3.19

No Ref Ref Ref

Low burden Sx

Frequent GP attendance

Yes 3.72 0.58 2.11 to5.23 3.18 0.62 1.86 to6.81 2.66 1.42 1.54 to6.98

No Ref Ref Ref

Data presented are OR, and SEs and 95% CI for regression coefficients.
*Multi- adjusted models also included age (per SD increase), marital and work status, current smoking, number of other chronic conditions 
(continuous) and number of current medications (continuous).
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other healthcare factors (eg, male- specific depression 
symptom questionnaires, GP education) that must be 
urgently addressed.

Our study also demonstrated that medical and pharma-
ceutical scheme claims were greatest in those men with a 
high depression symptom burden that remained undiag-
nosed.26 27 An earlier German study of 451 primary care 
patients aged over 75 years had similarly found higher 
mean annual healthcare costs in undiagnosed compared 
with diagnosed depression cases (€5582 vs €4722, 

respectively).28 Effective treatment of depression has 
been shown to lower healthcare costs.29 30

The strengths of the current analysis include the use 
of a representative cohort of well- characterised men, the 
inclusion of validated, depression symptom question-
naires to differentiate between symptomatic and asymp-
tomatic men, and the use of MBS and PBS linkages in 
addition to self- reports of healthcare usage. Limitations 
include the absence of men younger than 35 years who 

Figure 3 Effect of frequent general practitioner (GP) usage (>5 visits/year) on age- adjusted likelihood of depression diagnosis 
by overall and subtype depression symptom burden. Data presented are age- adjusted OR for the effect of frequent GP usage 
in the preceding year on the likelihood of reported depression diagnoses at follow- up, by depression burden group. Symptoms 
of depression were categorised as follows: Overall: High symptom burden=total score of ≥12 and ≥10 on the Beck Depression 
Inventory (BDI) and Centre for Epidemiologic Studies Depression Scale (CES- D), for FAMAS and NWAHS participants, 
respectively; Low symptom burden=total score of 0–11 and 0–9 on the BDI and CES- D, respectively. Somatic, anhedonia and 
affective depression symptoms subdomains: calculated as per,8 10 High symptom burden=tertile 3; Low symptom burden=tertile 
1.

Figure 4 Annualised and age- adjusted mean differences of Medicare and Pharmaceutical Benefit Scheme usage among 
different depression groups during follow- up in a community- based cohort of Australian men. Data presented are annualised 
mean scheme claims during follow- up period (mean: 4.8 years), adjusted for participant age. Depression groups are as follows: 
diagnosed depression=physician diagnosis of depression or antidepressant usage (>6 months) during follow- up; undiagnosed 
depression=no physician diagnosis of depression or antidepressant usage, but high burden of depression symptoms; no 
depression=no physician diagnosis of depression, antidepressant usage or high burden of symptoms at follow- up; *p<0.05, 
***p<0.001.
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are often the least likely to use GP services, comparatively 
low numbers of men with both depression and infrequent 
GP usage, and the inability to ascertain whether mental 
health concerns were the primary reason for our partici-
pants GP visit.

Counter to the prevailing view that men, and espe-
cially men with depression, fail to appropriately engage 
with healthcare services, this study unequivocally demon-
strates that men overwhelmingly do attend GP services. 
However, in the case of those with a high burden of 
depressive symptoms, more frequent attendance does 
not increase the likelihood of a diagnosis of depression 
by a GP. While further work is urgently required to better 
understand the presentation of depression in men, this 
study highlights that there are indeed missed opportuni-
ties for targeted inquiry relating to depressive symptoms 
in men. We have further demonstrated that untreated 
or ineffectively treated depression is a major driver of 
healthcare expenditure which should provide further 
impetus to encourage healthcare professionals to initiate 
dialogue with their male patients around any mental 
health concerns.

Acknowledgements The authors would like to acknowledge the clinic and 
recruitment staff for their invaluable efforts. Particular thanks are extended to Janet 
Grant, Sandy Pickering and to staff of the North West Adelaide Health Study for all 
their assistance. Thanks to Chris Seaborn and Erika Bowden at the Department 
of Nuclear Medicine, The Queen Elizabeth Hospital for providing expertise 
and assistance with DXA procedures. The authors also acknowledge Siemens 
Healthcare for providing the radioimmunoassay kits for all Immulite assays. Finally, 
thanks are extended to our participants and their families for their invaluable 
contributions.

Contributors SM is guarantor of the paper, taking responsibility for the integrity of 
the work as a whole, from inception to published article. SM and GAW conceived 
of the study, interpreted data, drafted the manuscript and contributed to the 
acquisition of funding. IZ conceived of the study, interpreted data and drafted the 
manuscript. RJA conceived of the study, interpreted data and contributed to the 
acquisition of funding. AV and SM analysed the data and revised the manuscript. SA 
interpreted data and revised the manuscript. All authors read and approved the final 
manuscript.

Funding This work was supported by the Australian Government National Health 
and Medical Research Foundation (Project Grant # 627227, Investigator Grant # 
1113423).

Competing interests SM has received research funding from the National Health 
and Medical Research Council of Australia. RJA reports grants from National Health 
& Medical Research Council (Project Grant no. 627227), grants from ResMed 
Foundation during the conduct of the study; non- financial support from Embla 
Systems, Colorado, outside the submitted work. GAW reports grants from National 
Health & Medical Research Council (Project Grant no. 627227), grants from ResMed 
Foundation during the conduct of the study; non- financial support from Embla 
Systems, Colorado, personal fees from Eli Lilly, Bayer Schering, Sanofi, Novo 
Nordisk, AstraZeneca, INova and Elsevier outside the submitted work. IZ, AV and SA 
have no competing interests to declare.

Patient and public involvement Patients and/or the public were not involved in 
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication Not required.

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data are available on reasonable request. Due 
to institutional requirements surrounding participant data, all relevant data are 
available on request by contacting  digital-  library@ adelaide. edu. au with the support 
of the relevant study group (FAMAS Investigators:  famas. clinic@ adelaide. edu. au).

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY- NC 4.0) license, which 

permits others to distribute, remix, adapt, build upon this work non- commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non- commercial. See: http:// creativecommons. org/ licenses/ by- nc/ 4. 0/.

ORCID iD
Sean Martin http:// orcid. org/ 0000- 0001- 8479- 4992

REFERENCES
 1 WHO. World health statistics overview 2019: monitoring health for 

the SDGs, sustainable development goals. Geneva: World Health 
Organization, 2019.

 2 Seidler ZE, Rice SM, Oliffe JL, et al. Men in and out of treatment 
for depression: strategies for improved engagement. Aust Psychol 
2018;53:405–15.

 3 Call JB, Shafer K. Gendered manifestations of depression and help 
seeking among men. Am J Mens Health 2018;12:41–51.

 4 Galdas PM, Cheater F, Marshall P. Men and health help- seeking 
behaviour: literature review. J Adv Nurs 2005;49:616–23.

 5 Elder K, Griffith DM. Men’s health: beyond masculinity. Am J Public 
Health 2016;106:1157.

 6 Australian Bureau of Statistics (ABS). Health service usage and 
health related actions, Australia, 2014–15. Canberra: Australian 
Government, 2017.

 7 Fuhrer R, Keyes KM. Population mental health today: confronting the 
challenge. Am J Public Health 2019;109:S149.

 8 Grant JF, Martin SA, Taylor AW, et al. Cohort profile: the men 
androgen inflammation lifestyle environment and stress (MAILES) 
study. Int J Epidemiol 2014;43:1040–53.

 9 Shafer AB. Meta- analysis of the factor structures of four depression 
questionnaires: Beck, CES- D, Hamilton, and Zung. J Clin Psychol 
2006;62:123–46.

 10 Lewinsohn PM, Seeley JR, Roberts RE, et al. Center for 
Epidemiologic Studies Depression Scale (CES- D) as a screening 
instrument for depression among community- residing older adults. 
Psychol Aging 1997;12:277–87.

 11 Carleton RN, Thibodeau MA, Teale MJN, et al. The center for 
epidemiologic studies depression scale: a review with a theoretical 
and empirical examination of item content and factor structure. PLoS 
One 2013;8:e58067.

 12 National Health Priority Areas (Australia). Healthy communities: 
frequent GP attenders and their use of health services in 2012–13. 
Sydney: Australian Government, 2015.

 13 Weiss BD, Mays MZ, Martz W, et al. Quick assessment of literacy in 
primary care: the newest vital sign. Ann Fam Med 2005;3:514–22.

 14 Holden CA, Jolley DJ, McLachlan RI, et al. Men in Australia 
Telephone Survey (MATeS): predictors of men’s help- seeking 
behaviour for reproductive health disorders. Med J Aust 
2006;185:418–22.

 15 Twomey CD, Baldwin DS, Hopfe M, et al. A systematic review of the 
predictors of health service utilisation by adults with mental disorders 
in the UK. BMJ Open 2015;5:e007575.

 16 O'Connor DW, Rosewarne R, Bruce A. Depression in primary care. 1: 
elderly patients’ disclosure of depressive symptoms to their doctors. 
Int Psychogeriatr 2001;13:359–65.

 17 Seidler ZE, Rice SM, Ogrodniczuk JS, et al. Men, masculinities, 
depression: implications for mental health services from a Delphi 
expert consensus study. Prof Psychol 2019;50:51–61.

 18 Roca M, Gili M, Garcia- Garcia M, et al. Prevalence and comorbidity 
of common mental disorders in primary care. J Affect Disord 
2009;119:52–8.

 19 Portegijs PJ, van der Horst FG, Proot IM, et al. Somatization in 
frequent attenders of general practice. Soc Psychiatry Psychiatr 
Epidemiol 1996;31:29–37.

 20 National Institute of Mental Health (NIMH). Men & Depression. 
Bethesda, MD: Services US Department of Health, 2017.

 21 American Psychiatric Association. Diagnostic and statistical manual 
of mental disorders. 5th edn. Arlington, VA: American Psychiatric 
Association, 2013.

 22 Bilsker D, Fogarty AS, Wakefield MA. Critical issues in men's mental 
health. Can J Psychiatry 2018;63:590–6.

 23 Sheehan DV. Depression: underdiagnosed, undertreated, 
underappreciated. Manag Care 2004;13:6–8.

 24 Jones A. Help seeking in the perinatal period: a review of barriers 
and facilitators. Soc Work Public Health 2019;34:596–605.

 25 Unützer J, Park M. Strategies to improve the management of 
depression in primary care. Prim Care 2012;39:415–31.

copyright.
 on M

ay 4, 2021 at F
linders U

niversity Library. P
rotected by

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2020-044893 on 17 M
arch 2021. D

ow
nloaded from

 

http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0001-8479-4992
http://dx.doi.org/10.1111/ap.12331
http://dx.doi.org/10.1177/1557988315623993
http://dx.doi.org/10.1111/j.1365-2648.2004.03331.x
http://dx.doi.org/10.2105/AJPH.2016.303237
http://dx.doi.org/10.2105/AJPH.2016.303237
http://dx.doi.org/10.2105/AJPH.2019.305188
http://dx.doi.org/10.1093/ije/dyt064
http://dx.doi.org/10.1002/jclp.20213
http://dx.doi.org/10.1037/0882-7974.12.2.277
http://dx.doi.org/10.1371/journal.pone.0058067
http://dx.doi.org/10.1371/journal.pone.0058067
http://dx.doi.org/10.1370/afm.405
http://dx.doi.org/10.5694/j.1326-5377.2006.tb00637.x
http://dx.doi.org/10.1136/bmjopen-2015-007575
http://dx.doi.org/10.1017/S1041610201007748
http://dx.doi.org/10.1037/pro0000220
http://dx.doi.org/10.1016/j.jad.2009.03.014
http://dx.doi.org/10.1007/BF00789119
http://dx.doi.org/10.1007/BF00789119
http://dx.doi.org/10.1177/0706743718766052
http://www.ncbi.nlm.nih.gov/pubmed/15293765
http://dx.doi.org/10.1080/19371918.2019.1635947
http://dx.doi.org/10.1016/j.pop.2012.03.010
http://bmjopen.bmj.com/


9Martin S, et al. BMJ Open 2021;11:e044893. doi:10.1136/bmjopen-2020-044893

Open access

 26 Doran CM, Kinchin I. A review of the economic impact of mental 
illness. Aust Health Rev 2019;43:43–8.

 27 Cook L. Mental health in Australia: a quick guide, Australian 
parliament library SPS. Canberra: Australian Government, 2019.

 28 Luppa M, Heinrich S, Angermeyer MC, et al. Healthcare costs 
associated with recognized and unrecognized depression in old age. 
Int Psychogeriatr 2008;20:1219–29.

 29 Bhattacharya R, Shen C, Wachholtz AB, et al. Depression treatment 
decreases healthcare expenditures among working age patients with 
comorbid conditions and type 2 diabetes mellitus along with newly- 
diagnosed depression. BMC Psychiatry 2016;16:247.

 30 Epstein RM, Duberstein PR, Feldman MD, et al. “I didn’t know what 
was wrong:” how people with undiagnosed depression recognize, 
name and explain their distress. J Gen Intern Med 2010;25:954–61.

copyright.
 on M

ay 4, 2021 at F
linders U

niversity Library. P
rotected by

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2020-044893 on 17 M
arch 2021. D

ow
nloaded from

 

http://dx.doi.org/10.1071/AH16115
http://dx.doi.org/10.1017/S1041610208007680
http://dx.doi.org/10.1186/s12888-016-0964-9
http://dx.doi.org/10.1007/s11606-010-1367-0
http://bmjopen.bmj.com/


1BMJ Open 2021;11:e044893corr1. doi:10.1136/bmjopen-2020-044893corr1

Open access 

Correction: Effect of depression on health service utilisation 
in men: a prospective cohort study of Australian men aged 35 
to 80 years

Martin S, Zajac I, Vincent A, et al. Effect of depression on health service utilisation 
in men: a prospective cohort study of Australian men aged 35 to 80 years. BMJ Open 
2021;11:e044893. doi:10.1136/bmjopen-2020-044893

This article was previously published with errors. Figures 3 and 4 were published in 
the incorrect order. This only affected the artwork and not the figure legends. Another 
version will be published which corrects the order of figures 3 and 4.

Open access This is an open access article distributed in accordance with the Creative Commons Attribution Non 
Commercial (CC BY- NC 4.0) license, which permits others to distribute, remix, adapt, build upon this work non- commercially, 
and license their derivative works on different terms, provided the original work is properly cited, appropriate credit is given, 
any changes made indicated, and the use is non- commercial. See: http:// creativecommons. org/ licenses/ by- nc/ 4. 0/.

© Author(s) (or their employer(s)) 2021. Re- use permitted under CC BY- NC. No commercial re- use. See rights and 
permissions. Published by BMJ.

BMJ Open 2021;11:e044893corr1. doi:10.1136/bmjopen-2020-044893corr1

Correction

http://bmjopen.bmj.com/
http://creativecommons.org/licenses/by-nc/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2020-044893corr1&domain=pdf&date_stamp=2021-03-25

	Effect of depression on health service utilisation in men: a prospective cohort study of Australian men aged 35 to 80 years
	Abstract
	Introduction
	Methods
	Study design and sampling
	Patient
	Depression
	Depressive symptom burden
	Self-reported depression diagnosis
	Depression medication

	GP attendance and healthcare usage
	Covariate data
	Statistical considerations
	Analytic sample
	Statistical analyses


	Results
	Descriptive characteristics of depression among GP frequency groups
	Association between GP frequency and depression diagnosis by symptom burden
	Association between depression and subsequent MBS and PBS usage

	Discussion
	References

	/content/bmjopen/vol11/issue3/pdf/e044893corr1.pdf
	Correction: Effect of depression on health service utilisation in men: a prospective cohort study of Australian men aged 35 to 80 years


