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Background: Chronic obstructive pulmonary disease (COPD) and farming are two conditions
that have been associated with an increased risk of anxiety and depression. Dairy farming is an
independent risk factor for COPD.

Obijective: To test the hypotheses that the prevalence of anxiety and/or depression is higher
in dairy farmers with COPD than in farmers without COPD, and higher in dairy farmers with
COPD than in non-farmers with COPD.

Methods: Anxiety and depression were evaluated using the Hospital Anxiety and Depres-
sion Scale in 100 dairy farmers with COPD (DF-COPD), 98 dairy farmers without COPD
(DF-controls), 85 non-farming patients with COPD (NF-COPD) and 89 non-farming subjects
without COPD (NF-controls), all identified by screening in the Franche-Comt¢é region of France.
Anxiety and depression were considered present when the Hospital Anxiety and Depression
Scale score was =8. COPD was defined by a post-bronchodilator forced expiratory volume in
1 second/forced vital capacity ratio <0.7.

Results: The crude prevalence of anxiety did not differ between the four groups, ranging from
36% in NF-controls to 47% in NF-COPD (p=0.15 between groups). Similarly, the prevalence
of depression did not differ significantly between the four groups (p=0.16 between groups).
In dairy farmers (n=198), the only factors associated with anxiety were quality of life and cur-
rent smoking. Depression in dairy farmers was associated with airflow limitation (lower forced
expiratory volume in 1 second and COPD grade 2 or more) as well as with some COPD-related
features (dyspnea severity, current smoking, and poorer quality of life). In non-farmers, both
anxiety and depression were associated with airflow limitation and COPD-related features.
Conclusion: In our population, the prevalence of anxiety and/or depression was similar in dairy
farmers with and without COPD and in non-farmers with COPD. Nevertheless, the degree of
airway obstruction and some COPD-related features were associated with depression among
dairy farmers, whereas these factors were not associated with anxiety.

Keywords: COPD, farmers, forced expiratory volume in 1 second, Hospital Anxiety and

Depression Scale, St George’s Respiratory Questionnaire

Introduction

Chronic obstructive pulmonary disease (COPD) is currently the most common
respiratory disease, affecting between 5% and 10% of subjects over 40 years of
age.' This disease leads to a deterioration of the patient’s quality of life** and
involves considerable costs due to health care, professional absenteeism and mor-
bidity—mortality.* COPD primarily affects the lungs, but also has consequences on
other organs and functions.’ Anxiety and depression are among the most frequent
comorbidities identified in COPD patients.*® The causal relationships between
COPD and anxiety and/or depression are multifaceted.”!° Patients with COPD are
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more likely to develop anxiety and/or depression than
control subjects, while COPD patients with anxiety and/or
depression have a higher risk of COPD-related mortality
than COPD patients without anxiety and/or depression.'®!!
Although the main causal risk factor for COPD in devel-
oped countries is tobacco smoking, COPD is also attributable
to environmental and/or professional exposures.'>'* COPD in
dairy farmers is, in this regard, a typical example of COPD
attributable to exposure to organic dusts at work.'* A recent
study showed that COPD prevalence among farmers is approx-
imately twice as high as in subjects with no occupational expo-
sure. Many studies have shown that farming may be associated
with an increased risk of anxiety and depression.'¢"° This could
partly be explained by the fact that in some cases, farmers are
daily subjected to multiple stress factors such as economic
circumstances, weather conditions, labor problems and social
conditions.!®1*2° Nevertheless, the prevalence of anxiety and
depression among farmers with COPD is currently unknown.
Given that COPD and dairy farming may both be risk
factors for anxiety and/or depression, we aimed to test the
hypothesis that a higher prevalence of anxiety and/or depres-
sion exists in farmers with COPD than in farmers without
COPD, together with a higher prevalence of anxiety and/or
depression in farmers with COPD than in non-farmers with
COPD. We also aimed to study the relationship between
anxiety and/or depression and selected COPD-related fea-
tures in farmers and in non-farmers. To achieve this aim, we
assessed anxiety and depression by the self-administered Hos-
pital Anxiety and Depression Scale (HADS) in four groups of
subjects: dairy farmers with and without COPD, as well as non-
farmers with and without COPD, all identified by screening.

Subjects and methods

Screening programs

Data for this study were collected as part of the BALISTIC
project (COPD in dairy farmers: screening, characterization
and constitution of a cohort; ClinicalTrials.gov Identifier:
NCT02540408) which was conducted from 2011 to 2015 at
the University Hospital of Besangon in collaboration with

the French national social security system for agricultural
workers (Mutualité Sociale Agricole [MSA]) and the fed-
eration of community health practices of Franche-Comté
(Fédération des Maisons de Santé Comtoises). This study
was set up primarily to assess the prevalence and some
specific characteristics of COPD in dairy farmers (COPD
secondary to organic dust exposure) in comparison with
COPD in patients without any occupational exposure and
with matched controls without COPD.?!

COPD patients and matched controls were recruited
through two parallel screening programs (screening phase of
the BALISTIC study). Inclusion criteria in the screening pro-
grams were: men or women aged between 40 and 74 years,
with no history of chronic respiratory disease including
asthma and COPD or related conditions (chronic bronchitis,
emphysema), and either being a dairy farmer (dairy farmer
subgroups) or not being exposed to any occupational hazard
associated with COPD (non-farmer subgroups). One of these
two programs was conducted during free health checkups
organized by the MSA for their affiliated members; COPD
screening was proposed to all invited subjects who attended
the health checkup and who fulfilled the inclusion criteria.
In parallel, general practitioners of the Fédération des
Maisons de Santé Comtoises conducted a second program
whereby they invited all their patients who met the inclusion
criteria to take part in the COPD screening program.

For screening, spirometry was performed as previously
described.”® Spirometry outcomes included forced expira-
tory volume in 1 second (FEV ) and forced vital capacity
(FVC). A bronchodilation test was performed when the FEV /
FVC ratio was <0.70.% Predicted values were based on the
European Coal and Steel Community equations.?

Study groups

A diagnosis of COPD was retained when the FEV /FVC
ratio post-bronchodilator was <0.70. COPD patients were
rated as either grade 1 (FEV, >80% of the predicted value)
or grade 2 or more (FEV, =80% of the predicted value).
Spirometry was considered normal when the FEV /FVC
ratio was >0.70 and FEV | was >80% of the predicted value
before bronchodilator administration.

During the study period, all subjects with COPD detected
during the screening phase of the BALISTIC study were
invited to participate in the characterization phase of the
study. Those who agreed to participate in the characteriza-
tion phase were included in two subgroups, namely, dairy
farmers with COPD (DF-COPD) and non-farmers with
COPD (NF-COPD). An equivalent number of subjects with
normal spirometry (as defined above) who had participated in
the screening phase of the study were frequency matched with
the COPD subjects in terms of age, body mass index (BMI),
tobacco smoking (in pack-years) and gender. These subjects
with normal spirometry made up two additional subgroups,
namely, dairy farmers without COPD (DF-controls) and
non-dairy farmers without COPD (NF-controls).

Subjects from these four subgroups underwent a charac-
terization visit at the University Hospital of Besangon, during
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which examinations were performed and questionnaires were
administered, as described in detail elsewhere.?! The distribu-
tion of the study population is detailed in Figure 1.

Ethical approval was received from the local Ethics
Committee (Comité de Protection des Personnes Est;
authorization 11/617). All participants were informed of the
study procedures, and written consent was obtained from all
included subjects.

Questionnaires

During the characterization visit, several standardized
questionnaires were administered to the four participating
subgroups.

A medical questionnaire (completed by the physician)
collected data on anthropometric and demographic char-
acteristics, symptoms and smoking history. Each patient
was asked about their history of exacerbation, sputum and
allergies. Dyspnea was assessed using two scales, namely,
the Baseline Dyspnea Index (BDI) and the modified Medical
Research Council scale (mMRC). A 6-minute walk test
was performed to calculate the BMI, airflow Obstruction,
Dyspnea and Exercise capacity (BODE) index. This score

combines BMI, FEV , mMRC and 6-minute walk test.**
Smoking status was recorded and the number of pack-years
was calculated. Subjects who smoked on average less than
one cigarette (or cigar or pipe) a day for a year were catego-
rized as never-smokers. If the amount smoked was higher
than this value, patients were considered as current smokers.
Subjects who had stopped smoking for at least 1 month were
considered as former smokers.

Patients completed the self-administered HADS to
assess anxiety and depression. The HADS is composed of
14 questions, 7 for the anxiety subscale and 7 for the depres-
sion subscale. Each question has four responses rated on a
scale of 03, with a maximum score of 21 for each subscale
(indicating a high level of distress). For each subscale,
a score of 0—7 corresponds to an absence of symptoms
of anxiety and/or depression, a score between 8 and 11 cor-
responds to borderline symptoms of anxiety and/or depres-
sion and a score >11 corresponds to the certain presence of
symptoms of anxiety and/or depression.!7?526

Quality of life was assessed by the St George’s Respira-
tory Questionnaire (SGRQ). The SGRQ is a questionnaire of
50 items designed to measure the quality of life in patients

Patients attending the screenings
n=8,106

—

y

Failed to meet selection criteria (n=2,985)
Refusal to participate (n=158)

Patients meeting the selection criteria

n=4,963

—

y

Uninterpretable spirometry (n=142)
Technical problems (n=33)

Interpretable spirometry
n=4,788
(2,384 dairy farmers; 2,404 non-farmers)

T

COPD
n=355
(191 dairy farmers, 164 non-farmers)

Absence of COPD
n=4,433
(2,193 dairy farmers, 2,240 non-farmers)

Refusal (n=133)

Patients already known (n=5)
Could not be contacted (n=7)
Excluded after visit (n=24)
Missing data (n=1)

4+—

v

Refusal (n=1,002)

Abnormal spirometry (n=1,245)
No possible match (n=1,993)
Excluded after visit (n=6)

v

COPD included
n=185
(100 dairy farmers, 85 non-farmers)

Controls included
n=187
(98 dairy farmers, 89 non-farmers)

Figure | Flowchart of the population.
Abbreviation: COPD, chronic obstructive pulmonary disease.
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with obstructive lung disease. A high score indicates a
significant impairment of quality of life.?” It is assumed that
a difference of 4 points in the SGRQ is clinically relevant to
differentiate groups of subjects.?

Statistical analysis

Data are presented as number (percent) and mean *
standard deviation for qualitative and quantitative variables,
respectively.

Anxiety and depression variables were dichotomized
with a cutoff at 8 for absence of anxiety or depression symp-
toms vs possible/certain presence of anxiety or depression
symptoms.'”*2¢ Hereinafter, these two conditions are des-
ignated as absence and presence of anxiety and depression,
for simplification.

Characteristics of COPD and control subjects, stratified
by professional status (dairy farmers vs non-farmers), were
compared using Student’s 7-test and chi-square test for quan-
titative and qualitative variables, respectively. Characteristics
of DF-COPD and NF-COPD subjects were compared using
the same methodology.

The prevalence of anxiety and depression was compared
in the four groups using the chi-square test. Logistic regres-
sions adjusted for post-bronchodilator FEV (% predicted
value) were performed to compare the prevalence of
anxiety between dairy farmers and non-farmers. The same

Table | Population characteristics

methodology was used to compare the prevalence of depres-
sion between dairy farmers and non-farmers.

To identify factors associated with anxiety among dairy
farmers and non-farmers, bivariate logistic regressions for all
candidate factors were performed. Odds ratios (ORs) were
presented using forest plots. The same methodology was used
to identify factors associated with depression.

A p-value <0.05 was considered statistically significant.
Analyses were performed using SAS software (version 9.3;
SAS Institute, Inc., Cary, NC, USA).

Results

Population characteristics

Among the 8,106 subjects who underwent screening, 4,963 met
the inclusion criteria for the study (61.2%). In total, 355 patients
with COPD (191 dairy farmers and 164 non-farmers) were
identified (7.4% of all subjects with interpretable spirometry)
and 4,433 had normal spirometry. A total of 210 COPD patients
and 193 non-COPD matched controls agreed to participate in
the characterization phase of the study. Thirty patients were
excluded, mainly owing to a history of asthma or occupational
exposure other than dairy farming (Figure 1). In addition, one
DF-COPD patient was not included in this analysis because
of missing HADS data. Finally, the DF-COPD, DF-controls,
NF-COPD and NF-controls groups comprised 100, 98, 85 and
89 patients, respectively (Figure 1 and Table 1).

Characteristics DF-COPD DF-controls NF-COPD NF-controls
(n=100) (n=98) (n=85) (n=89)
MeantSD % MeantSD % p-value* MeantSD % MeantSD %  p-value® p-valuec
Age (years) 60.319.1 - 59.318.9 0.448 61.417.6 60.2+6.5 0.240 0.342
Men - 86 - 88 0.715 - 78 - 73 0481 0.139
Smoking status 0.289 0313 <0.001
Non-smoker - 47 - 55 - 8 - 14
Former smoker - 33 - 33 - 42 - 47
Active smoker - 20 - 12 - 50 - 39
Number of pack-years  12.7£16.8 8.1+l12.1 0.028 31.4+23.1 24.4£17.8 0.026 <0.001
FEV, (% predicted) 9016 112£12 <0.001 84+17 115£13 <0.001 0.020
GOLD stage 0.029
| - 75 - - - - 60 - -
=2 - 25 - - - - 40 - -
mMRC 0.40+0.55 0.1510.36 - <0.001 0.61£0.77 0.25+0.57 <0.001 0.041
BDI 10.9£1.4 11.5£1.0 - <0.001 10.1£2.1 11.3£1.4 <0.001 0.006
Symptoms? - 74 - 42 <0.001 - 79 - 42 <0.001 0.420
SGRQ 14.8£12.6 7.5£7.3 <0.001 19.2+14.8 9.449.1 <0.001 0.028
BODE 0.20£0.55 0.0410.21 0.012 0.4210.81 0.11£0.41 0.002 0.034

Notes: *Comparison between DF-COPD and DF-controls. *Comparison between NF-COPD and NF-controls. ‘Comparison between DF-COPD and NF-COPD. “Symptoms:
presence of at least one symptom among dyspnea, chronic cough and chronic sputum. Dairy farmers with COPD (DF-COPD), dairy farmers without COPD (DF-controls),

non-farmers with COPD (NF-COPD), and non-farmers without COPD (NF-controls).

Abbreviations: BDI, Baseline Dyspnea Index; BODE, Body mass index, airflow Obstruction, Dyspnea and Exercise capacity index; COPD, chronic obstructive pulmonary
disease; DF, dairy farmer; FEVI, forced expiratory volume in | second; GOLD, Global Initiative for Chronic Obstructive Lung Disease; mMRC, modified Medical Research
Council scale; NF, non-farmer; SD, standard deviation; SGRQ, St George’s Respiratory Questionnaire.
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Anxiety

adjOR (DF-COPD vs NF-COPD) =0.92 (0.51-1.66)
adjOR (DF-COPD vs DF-Controls) =0.72 (0.34—1.19)

100% -
° p=0.68

|

DF-COPD DF-controls NF-COPD NF-controls
[l HADS-A <8

80% - =099
60% -
40% -

20% -

0% -

HADS-A 28

Depression

adjOR (DF-COPD vs NF-COPD) =1.15 (0.53-2.52)
adjOR (DF-COPD vs NF-COPD) =0.54 (0.17-1.71)

p=0.73
[ p=0.12
100% - l_—l:_l_l
80%
60%
40%
20% |
0%

DF-COPD DF-controls NF-COPD NF-controls
B HADS-D <8 1 HADS-D 8

Figure 2 Prevalence of anxiety and depression among dairy farmers with COPD (DF-COPD), dairy farmers without COPD (DF-controls), non-farmers with COPD
(NF-COPD) and non-farmers without COPD (NF-controls). ORs are adjusted (adjOR) on FEV, post-bronchodilator.

Abbreviations: COPD, chronic obstructive pulmonary disease; FEV,, forced expiratory volume in | second; HADS-A; Hospital Anxiety and Depression Scale — anxiety
subscale; HADS-D; Hospital Anxiety and Depression Scale — depression subscale; OR, odds ratio.

The DF-COPD and NF-COPD subgroups were com-
posed mainly of mild COPD with preserved FEV, (Table 1).
The number of current smokers and former smokers was
lower among farmers than among non-farmers (Table 1).
The proportion of men was higher among farmers than
among non-farmers. Dyspnea was more frequent and quality
of life scores were lower among COPD patients than among
control subjects without COPD (Table 1).

Prevalence of anxiety and depression
The crude prevalence of anxiety (HADS-anxiety subscale
score =38, indicating possible/probable symptoms of anxiety)
was similar in the four subgroups. Neither COPD nor dairy
farming was associated with an increased frequency of
anxiety (Figure 2).

Similarly, the prevalence of depression (HADS-depres-
sion subscale score =8, indicating possible/probable depres-
sion) was similar in the four subgroups (Figure 2).

Factors associated with anxiety and

depression

Among farmers, anxiety was associated with current smoking
(OR: 2.53 [1.12-5.70], p=0.03) and with poorer quality of
life as measured by the SGRQ score (OR: 1.05[1.02-1.08],
p=0.003), which is shown in Figure 3. Among non-farmers,
anxiety was associated with lower FEV  (OR: 0.98
[0.97-0.99], p=0.03), more severe dyspnea (higher mMRC
score [OR: 2.76 {1.62-4.69}] and lower BDI [OR: 0.73
{0.61-0.89}], p<<0.001 for both), female gender (OR: 3.23

[1.58-6.60], p=0.001), younger age (OR: 0.95 [0.91-0.99],
p=0.03), presence of COPD-related symptoms (OR: 1.98
[1.05-3.74], p=0.04), lower quality of life as evaluated by the
SGRQ (OR: 1.06 [1.03-1.08], p<<0.001) and higher BODE
score (OR: 1.72 [1.02-2.91], p=0.04).

Depression among dairy farmers was associated with
lower FEV, (OR: 0.96 [0.94-0.98], p<<0.001), more severe
COPD grades, that is, grade 2 or more (OR: 4.13 [1.41-12.07],
p=0.003), more severe dyspnea on the mMRC scale (OR: 2.23
[1.07-4.65], p=0.03), lower quality of life as measured by
the SGRQ score (OR: 1.08 [1.04-1.12], p<<0.001) and cur-
rent smoking (OR: 3.37 [1.29-8.81], p<<0.01), as shown in
Figure 4. Among non-farmers, depression was associated with
lower FEV | (OR: 0.98 [0.96-0.99], p=0.02), grade 2 or more
COPD (OR: 3.59 [1.18-10.93], p=0.02), more severe
dyspnea using either the mMRC scale (OR: 2.94 [1.69-5.12],
»<<0.001) or the BDI score (OR: 0.68 [0.56-0.84], p=0.000),
presence of symptoms (OR: 3.63 [1.31-10.09], p=0.009),
female gender (OR: 3.35 [1.44-7.80], p=0.004), poorer
quality of life (OR: 1.06 [1.03—1.09], p=0.001) and a higher
BODE score (OR: 2.00 [1.19-3.39], p=0.01).

Discussion

This study performed in dairy farmers and in subjects with
no occupational exposure in the French Franche-Comté
region shows that 1) the prevalence of anxiety and depres-
sion as assessed by the HADS was similar in dairy farm-
ers and non-farmers, whether with or without COPD; 2)
some COPD-associated features, such as COPD severity,
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FEV, postBD b — Dairy farmers
— Non-farmers
mMRC r
BDI r
Age J
Gender (female vs male)
Smoking status (FS vs NS) T
Smoking status (AS vs NS) o
————e
Symptoms* (yes vs no)
GOLD grade (2 or more vs 1)
SGRQ o
BODE
o5 I L 1 L
Odds ratio

Figure 3 Factors associated with anxiety among dairy farmers and non-farmers.

Note: *Symptoms: presence of at least one symptom among dyspnea, chronic cough and chronic sputum.

Abbreviations: AS, active smoker; BDI, Baseline Dyspnea Index; BODE, Body mass index, airflow Obstruction, Dyspnea and Exercise capacity index; FEV, post-BD, forced
expiratory volume in | second post-bronchodilator; FS, former smoker; GOLD, Global Initiative for Chronic Obstructive Lung Disease; mMRC, modified Medical Research
Council scale; NS, non-smoker; SGRQ, St George’s Respiratory Questionnaire.

dyspnea and quality of life, were associated with depression
in dairy farmers as well as in subjects with no occupational
exposure; and 3) there was no relationship between anxiety
and COPD-associated features among dairy farmers.

Several studies have shown that the farming population is
at higher risk of anxiety, depression and even suicide than the
general population. In a study conducted in the USA, male
farmers, fishermen and foresters had the highest age-adjusted

FEV, post-BD | | — Among dairy farmers ._
— Among non-farmers
mMRC -
BDI
-
Age ak
Gender (female vs male) 7
Smoking status (FS vs NS) -
Smoking status (AS vs NS) i
Symptoms* (yes vs no) e
GOLD grade (2 or more vs 1) L
-
SGRQ iy
BODE =
0.2 05 1 5 10

Figure 4 Factors associated with depression among dairy farmers and non-farmers.

Odds ratio

Note: *Symptoms: presence of at least one symptom among dyspnea, chronic cough and chronic sputum.
Abbreviations: AS, active smoker; BDI, Baseline Dyspnea Index; BODE, Body mass index, airflow Obstruction, Dyspnea and Exercise capacity index; FEVI post-BD, forced
expiratory volume in | second post-bronchodilator; FS, former smoker; GOLD, Global Initiative for Chronic Obstructive Lung Disease; mMRC, modified Medical Research

Council scale; NS, non-smoker; SGRQ, St George’s Respiratory Questionnaire.
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suiciderates (476 per 100,000), well above those of non-farmers
(113 per 100,000, p<<0.05).% In another study using the
HADS, male farmers (n=1,100) had a higher prevalence
of depression than non-farming male workers (n=10,026),
with an age-adjusted OR of 1.49 (95% CI: 1.22-1.83)."7
Nevertheless, in this latter study, the prevalence of anxiety
was similar in farmers and non-farmers.'” Although our
study was not designed to compare anxiety and/or depression
between healthy farmers and healthy non-farmers, we did not
observe any difference between these two groups. A point
of note is that similar prevalences of anxiety and depression
were found in our study in dairy farmers with COPD and in
non-farmers with COPD (p=0.68 and p=0.73 for anxiety and
depression, respectively). This may be due to the particular
situation of dairy farmers in the Franche-Comté region.
They sell their milk to the cheese manufacturing sector, in
particular, for the production of the highly reputed Comté
cheese, which is safeguarded by a protected designation of
origin, guaranteeing a higher selling price for the milk. It
may also be related to the design of our study, in which 1)
only subjects who agreed to undergo a health checkup were
included in the COPD screening program and 2) only half of
the subjects who had COPD detected by screening agreed to
attend the hospital visit for characterization. It has previously
been reported that among all subjects who are invited for the
health checkups organized by the French agricultural health
insurance system (MSA), those who attend these checkups
and those who do not have different health characteristics.*
It is, therefore, possible that our population was not repre-
sentative of the whole population of dairy farmers.

Some data have previously highlighted the associa-
tion between COPD and anxiety and/or depression. More
than 15 years ago, a study reported that among 79 patients
with grade 2 or more COPD, 50% had anxiety and 28%
had depression as assessed by a HADS score =8.2 More
recently, a study of 302 COPD patients (106 in grade 1 and
196 in grade 2 or more) showed that 53% had anxiety and
45% had depression, also assessed by a HADS score =8.2
In this study, anxiety and depression were not limited to
the most severe forms of COPD, since 34% of patients with
anxiety and 28% of patients with depression had grade 1
COPD.? Nevertheless, large differences in the prevalence of
anxiety and depression in COPD have been observed from
one study to another, ranging from 10% to 55% for anxiety
and from 15% to 36% for depression.”® In our study, we
failed to find any difference in anxiety and/or depression
prevalence between COPD patients detected by screening —
the majority being Global Initiative for Chronic Obstructive
Lung Disease grade 1 — and selected controls matched for

age, gender and tobacco habits. Again, this finding might
be due to a selection bias secondary to the study design.
The discrepancy with the literature could also be due to
the choice of the threshold value of 8 for the HADS. In our
population, most subjects with a score >8 had a score <11,
placing them in the borderline category, and only a minority
had a score >11 (probable anxiety and/or depression).
Nonetheless, a robust literature review revealed an optimal
balance between sensitivity and specificity for a threshold
of 8, for both anxiety and depression.*!

In our population, anxiety and depression were associ-
ated with higher SGRQ scores, reflecting poorer quality of
life. The mean difference in SGRQ between patients with
vs without anxiety was 5—8 points, and the average differ-
ence between depressed and non-depressed patients was
more than 10 points. These differences are well above the
4-point threshold defining the minimum clinically important
difference. For a similar level of anxiety and depression, the
impact on the quality of life measured by the SGRQ tended
to be greater among non-farmers than among farmers, despite
similar mean FEV | values in both groups. In addition, anxiety
and depression were associated with more severe dyspnea
scores among non-farmers only. These results are consistent
with studies conducted in the general population, which
observed a link between intensity of depression and severity
of dyspnea.’>** A point of note is that this association sug-
gests that there is an overlap between symptoms of anxiety
and depression on the one hand, and symptoms of COPD on
the other hand; this overlap may explain at least in part the
association observed in the study. Nevertheless, this result
also suggests that among farmers, anxiety and depression
are associated with factors other than dyspnea, which may
not have been explored in our study.

It seems difficult to characterize anxiety and depression
by a single score. It might have been appropriate to use other
scores in addition to the HADS, such as the Beck Depres-
sion Inventory, Beck Anxiety Inventory and State—Trait
Anxiety Inventory.’*3* A diagnostic questionnaire, such as the
Mini-International Neuropsychiatric Interview or the Com-
posite International Diagnostic Interview questionnaire,
could have been administered to our positive cases to con-
firm the presence of anxiety and/or depression.’**” Finally,
a clinical evaluation of anxiety and depression could also
have been performed because it can lead to results differing
from those of the HADS. For example, in our population,
being a woman was associated with the level of anxiety
and depression only among non-farmers. In general, the
prevalence, incidence and morbidity of depression are
higher among women than among men, as early as in their
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teenage years.*® Nevertheless, several studies have reported
that the depression component of the HADS score was
higher in men than in women.> This finding raises questions
about the gender-specific validity of the HADS question-
naire. However, it also reinforces the results observed in
our population of non-farmers regarding the link between
anxiety and/or depression and female gender.

In conclusion, we have shown that dairy farmers with
COPD have prevalences of anxiety and depression that are
similar to those of dairy farmers without COPD. In accor-
dance with previous reports, we also found that depression
was associated with some COPD-related features, such as
COPD severity, dyspnea and quality of life, and that this
association was similar in dairy farmers and in subjects
with no occupational exposure. In contrast, no association
between anxiety and COPD-related features was found in
our population of dairy farmers. In view of the particular
situation of dairy farmers from Franche-Comté in terms of
milk selling price, the observation that dairy farming is not
associated with increased risk of anxiety and/or depression
needs additional studies with other populations.
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