Article title
Major depressive disorders increase the susceptibility to self-reported infections in two German cohort studies

Journal name
Social Psychiatry and Psychiatric Epidemiology

Author names and affiliations
Henning Elperst, Henning Teismann, PhD?, Jirgen Wellmann, PhD?, Klaus Berger, MD?, André Karch, MD?, Nicole Rilbsamen, PhD*"

L Institute of Epidemiology and Social Medicine, University of Miinster, Germany.

* Corresponding author:
Nicole Rubsamen | Institute of Epidemiology and Social Medicine | University of Minster | Albert-Schweitzer-Campus 1 |
48149 Minster | Germany
clinepi@uni-muenster.de

Online Resource 2: Justifications for the arrows defined the directed acyclic graph

X causes Y Type References Quote Comment
Hasin et al. 2005; . . .
Age — MDD Fiske et al. 2009 Middle age as risk factor for depression
Age — Infection CAP Almirall aOR 1.07 (1.01-1.19) per year of increase
etal. 2017 ' ' '
. Torres - . .
Age — Infection CAP et al. 2013 The incidence of CAP increased with age [...].
Age . Infection ARI Chen Age was an independent risk factor for ARI, with the risk of
g etal. 2014 acquiring ARI decreasing as age increased.
[...] compared to individuals between 15 and 60 yo, elderly
Age . Infection AGE Ecollan (> 60 yo) tend to have fewer AGE episodes (aOR = 0.76,
g et al. 2020 95% CI [0.64; 0.89]), as children between 10 and 15y (aOR
=0.60 [0.37; 0.98]).
Sex — MDD Radloff 1975 In the total sample, women are more depressed than men.
Falagas Overall, it seems that males develop RTIs more frequently
Sex — Infection RTI 9 than females, except for sinusitis, otitis externa, and probably
etal. 2007 tonsillitis
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Gender was found to be associated with ARI in the separate
Sex . Infection ARI Chen logistic model, with males having a lower risk of
etal. 2014 experiencing respiratory infections compared to females (P =
0.023).
. Torres Overall CAP incidence and hospitalisation for CAP were
Sex — Infection CAP . - .
etal. 2013 higher in men than in women.
Sex not Infection CAP Almirall No definite conclusion
et al. 2017
Roberts Obesity at baseline was associated with increased risk of
BMI - MDD et al. 2003 depression 5 y later [...]
Falagas & [...] the BMI was shown to be directly associated with an
BMI — Infection CAP gas « increased risk of community-acquired pneumonia among
Kompoti 2006
women.
Being underweight was generally associated with an
increased risk of CAP (crude ORs: 1.04 (0.57 to 1.89) to 2.20
. Torres (1.57 to 3.09)) compared with normal bodyweight (OR 1.00).
BMI - Infection CAP etal. 2013 A reduced risk was seen in individuals classified as
overweight (crude ORs: 0.6 (0.5 to 0.7) to 0.89 (0.72 to 1.09)
[...].
. Almirall
BMI not Infection CAP etal. 2017 No effect
Maccioni Obesity was associated both with lower RTIs (adjusted
BMI — Infection | URTI/LRTI etal 2018 OR =2.02, 95%CI = 1.36-3.00) and upper RTIs (adjusted
' OR =1.55, 95%CI =1.22-1.96).
Ecollan We also highlight three health characteristics associated with
BMI — Infection AGE et al. 2020 AGE: overweight (aOR = 1.25 [1.07;1.45]) and obesity (aOR
' =1.47[1.19;1.81]) [...].
Everson Several studies have found that major depressive disorder
SES — MDD and greater depressive symptomatology are more prevalent at
et al. 2002
lower levels of SES.
Everson [...] several sources indicate that rates of obesity are higher
SES - BMI et al. 2002 among lower SES individuals.
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Everson Numerous studies have found an inverse relationship
SES — Diabetes between Type Il diabetes and education, occupation, and
et al. 2002 - . -
income that is consistent across all adult age groups.
. Torres Higher levels of education were associated with a lower risk
SES — Infection CAP etal 2013 of CAP.
Living alone (compared to living with a family member) was
Hou§ehold — MDD Stanl associated with elevated levels of depressive
size etal. 2017
symptomatology.
Household . Chen We observed dose response of increasing odds for increasing
- — Infection ARI -
size etal. 2014 household size.
Household . Infection CAP Torres Living in a household of over 10 people was associated with
size etal. 2013 a crude OR of 2.20 (1.21 to 4.00).
Household Ecollan Living alone is also associated with having AGE episode
- — Infection AGE (aOR =1.31[1.09; 1.59]) compared to people living with
size et al. 2020
adults.

. . Chen People from rural communities were less likely to report ARI
Rurality - Infection ARI etal. 2014 compared with people living in major cities (P=0.001).
Smoking . MDD Flensborg-Madsen T_he study suggests that smoklng is associated with increased

etal. 2011 risk of developing depression.

. . Torres There was consistent evidence that smoking was associated
Smoking - Infection CAP etal. 2013 with an increased risk of CAP.

Smoking — Infection CAP QI;TI?(I)IH Adjusted odds ratio: 1.57 (1.12 — 2.77) vs. never smokers
Further evidence suggests that the most plausible causal
Alcohol . MDD Boden & association between alcohol use disorders (AUD) and major
Fergusson 2011 depression (MD) is one in which AUD increases the risk of

MD, rather than vice versa.
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Compared with individuals who consumed no alcohol (OR
1.00), consumption of <40 g alcohol daily appeared to
protect against CAP (21-40 g/day, crude ORs: 0.53 (0.22 to
. Torres 1.25) and 0.88 (0.63 to 1.22)). However, the risk increased in
Alcohol - Infection CAP etal. 2013 individuals with higher consumption (>41 g/day, crude OR:
1.59 (0.59 to 4.25)23; >80 g/day, crude OR: 2.34 (1.13 to
4.85)) or with a history of alcohol abuse/alcoholism (crude
ORs: 1.85 (1.19 t0 2.88)21 and 1.62 (0.91 to 2.91)).
Alcohol not Infection CAP Almirall No definite conclusion
etal. 2017
[...] one study found that frequent visits to the general
o - . X : also check
GP . Infection CAP Torres practitioner in the previous year were associated with a "Infection —> GP
visit etal. 2013 substantial increase in the risk of CAP (1-4 visits, OR 1.00; visit"
>30 visits, crude OR 3.73 (3.14 to 4.42)).
Environmental — Infection CAP Almirall Clear risk factor
exposure etal. 2017
Poor Almirall
nutritional — Infection CAP aOR 6.14 (0.65-11.58)
etal. 2017
status
A significantly closer relation between depression and life
Stress - MDD Plieger stress than between burnout and life stress was found in the
etal. 2015 healthy (z = 3.01, p =.003) as well as in the depressed
sample (z = 3.41, p =.001).
Falaoas Individuals with higher levels of perceived stress or daily
Stress — Infection ARI g stress [...] are more susceptible to acute infections of the
et al. 2010 . o - .
respiratory tract than individuals without these traits.
. Although the dose and domain of physical activity (PA)
Phy_5|_cal — MDD Teychenne varied across studies reviewed, evidence suggests that even
activity et al. 2008 . . .
low doses of PA may be protective against depression.
Physical Ghilotti We did not find any association between physical activity,
activity not Infection URTI etal. 2018 sleep duration or sleep quality and the occurrence of upper

respiratory tract infections in adult Swedish population.
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We found that high levels of physical activity (=55
. METxhxd-1) were associated with an 18% reduced risk
Physical . Fondell . : _ 0 . .
activity — Infection URTI etal 2011 (incidence rate ratio (IRR) = 0.32, 95% confidence mt_erval
(CI) = 0.69-0.98) of self-reporting URTI compared with low
levels of physical activity (<45 METxhxd-1).
SES . Smoking Hiscock Smoking rates are higher among those with lower SES in the
etal. 2012 majority of developed countries [...]
Chronic cardiovascular disease increased the risk of CAP up
to threefold (crude ORs from 1.4 (1.2t0 1.5)t0 3.2 (2.6 to
_ Torres 4.1)). _Additiongl studies _supported an association between
HF — Infection CAP et al. 2013 chronic heart disease (adjusted ORs: 1.63 (1.54 to 1.72) and
' 1.66 (1.59 to 1.73)) or heart failure (adjusted ORs: 2.19 (0.69
t0 6.95) and 1.37 (1.20 to 1.57); adjusted RR: 2.63 (2.21 to
3.14)) and the risk of CAP.
Van der Kooy Depressed mood r_noderately increased the risk for MI, CHD,
MDD — Ml cerebrovascular diseases and other CVDs to the same level
et al. 2007
(1.43-1.63).
MDD . HE Celano Both depression and anxiety disorders are associated with the
etal. 2018 development and progression of HF [...].
Respondents with heart disease, arthritis, hypertension and
cancer were found less likely to report ARI in the separate
logistic model. However, this does not mean that these
Chronic Chen chronic conditions are protective factors for ARI; as age was
di not Infection ARI strongly associated with chronic diseases, for example heart
iseases etal. 2014 -
disease (data not shown), and age was also found to be a
significant predictor for ARI, and therefore the detected
associations between those diseases and ARI were
confounded by age.
Ramirez Current evidence strongly suggests a relationship between
MDD — PAD depression and PAD, and depression has been linked to poor
et al. 2018 - . .
outcomes in patients with PAD.
. Torres Cerebrovascular disease/stroke and dementia approximately
Stroke — | Infection | CAP | a1 2013 doubled the risk of CAP [...]
Stroke N MDD Chemerinski & Depression is among the most common neuropsychiatric also check

Robinson 2000

disorders occurring after stroke.
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"MDD — Stroke"
(Jonas & Mussolino
2000)
A marked association was identified between asthma and
Chen ARI (P=0.001) after controlling for potential confounding in
Asthma — Infection ARI the final logistic model, and respondents with asthma were
etal. 2014 . : .
more likely to experience ARI compared with respondents
without asthma (OR= 1.41).
Torres Patients with chronic respiratory diseases, including COPD,
Asthma — Infection CAP etal. 2013 bronchitis or asthma, had a twofold to fourfold increase in
' the risk of CAP [...].
Gao Depression was associated with a 43% increased risk of
MDD - Asthma etal. 2015 developing adult-onset asthma.
Gao However, asthma did not increase the risk of depression
Asthma not MDD et al. 2015 based on limited studies.
The lung in COPD becomes susceptible to repeated acute
airway mucosal infections with viruses and bacterial
COPD — Infection LRTI Sethi 2010 pathogens, leading to episodes of increased inflammation and
worsened symptoms, which are clinically diagnosed as
exacerbations of COPD.
Schneider Thi_s Iarge_observational study_ provides f_urther evidenc_e that
COPD — MDD et al. 2010 patients with COPD are at an increased risk of developing
' depression.
Diabetes . Infection Peleg The weight of evidence suggests that diabetes is a risk factor
et al. 2007 for serious respiratory infections [...]
The biochemical and physiological changes associated with
Diabetes N MDD Renn d!abetes, as well as the psychosocial burden of a chronic
etal. 2011 disease, lend modest evidence to the argument that
depression is a consequence of diabetes.
CKD N Infection McDonald Eredialysis_kidney disease appears to be associated with
etal. 2014 increased risk of severe infection.
Approximately 20%-30% of people with severe CKD may
CKD N MDD Palmer fulfill the criteria for a depression diagnosis, although
etal. 2013 identifying depression may be more difficult in patients with

CKD due to the coexistence of somatic symptoms.
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Hifano In immunocompromised adults with cancer, progression to
Cancer — Infection LRTI ! LRTI ranges from 30 to 50%, and for those who develop
et al. 2018 ; : .
pneumonia, mortality can be as high as 75%.
Cancer - Infection CAP Torres Cancer was also associated with a moderate increase in the
etal. 2013 risk of CAP [...]
Our results suggest that in the first 5 years after diagnosis also check
Cancer . MDD Mitchell about a_S|xth_o_f people with cancer have_syndromal _ “"MDD —» Cancer"
etal. 2011 depression, rising to about a third with either depression or -
' . (Jia et al. 2017)
adjustment disorder.
also check
Stress - Physical Stults-Kolehmainen & | Overall, the majority of the literature finds that the "Physical activity —
activity Sinha 2014 experience of stress impairs efforts to be physically active. Stress" (Vankim &
Nelson 2013)
Stress - Physical Ng & High stress for both men and women was associated with a
activity Jeffery 2003 higher fat diet, less frequent exercise [...]
SES . Physical Lindstrom Lower socioeconomic groups had a higher risk of being in
activity et al. 2001 the lower quartile of leisure-time physical activity.
. . Overall, smoking and PA appear to be negatively associated,
Smoking — Phy_5|_cal Kaczynski but such generalizations must be made with caution for
activity et al. 2008
several reasons.
Smoking N Phy_s[cal Paavola Sm.ol_<|ng correlated negatively with leisure-time physical
activity et al. 2004 activity.
. . also check
Alcohol - Smoking Paavola Smoking and alcohol use correlated positively for each "Smoking —
et al. 2004 survey "
Alcohol
Stress - Smokin Ng & High stress for both men and women was associated with a
g Jeffery 2003 higher fat diet, less frequent exercise, cigarette smoking [...]
) - i)
Sex - Smoking Pampel 2006 \=N§(s)tim Europe: % female smokers = 23.4; % male smokers
Erol & [...] non-alcoholic women consume less alcohol compared to
Sex — Alcohol non-alcoholic men and are less prone to behavioral problems
Karpyak 2015 . : .
associated with acute alcohol consumption.
Sex - BMI Lovejoy & The prevalence of obesity is higher in women than in men in
Sainsbury 2009 most countries around the world
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Quote
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Age

Diabetes

Pan
etal. 1997

On average, subjects with diabetes are older, have higher
personal annual incomes, and more often have a family
history of diabetes. They also have higher mean BMI, waist-
to-hip ratio (WHR), systolic blood pressure, diastolic blood
pressure, and a greater prevalence of hypertension. They
perform less physical activity and have less education than
people with normal oral glucose tolerance test results.

SES

Diabetes

Pan
et al. 1997

On average, subjects with diabetes are older, have higher
personal annual incomes, and more often have a family
history of diabetes. They also have higher mean BMI, waist-
to-hip ratio (WHR), systolic blood pressure, diastolic blood
pressure, and a greater prevalence of hypertension. They
perform less physical activity and have less education than
people with normal oral glucose tolerance test results.

BMI

Diabetes

Pan
etal. 1997

On average, subjects with diabetes are older, have higher
personal annual incomes, and more often have a family
history of diabetes. They also have higher mean BMI, waist-
to-hip ratio (WHR), systolic blood pressure, diastolic blood
pressure, and a greater prevalence of hypertension. They
perform less physical activity and have less education than
people with normal oral glucose tolerance test results.

BP

Diabetes

Pan
etal. 1997

On average, subjects with diabetes are older, have higher
personal annual incomes, and more often have a family
history of diabetes. They also have higher mean BMI, waist-
to-hip ratio (WHR), systolic blood pressure, diastolic blood
pressure, and a greater prevalence of hypertension. They
perform less physical activity and have less education than
people with normal oral glucose tolerance test results.

Physical
activity

Diabetes

Pan
etal. 1997

On average, subjects with diabetes are older, have higher
personal annual incomes, and more often have a family
history of diabetes. They also have higher mean BMI, waist-
to-hip ratio (WHR), systolic blood pressure, diastolic blood
pressure, and a greater prevalence of hypertension. They
perform less physical activity and have less education than
people with normal oral glucose tolerance test results.
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BP . Stroke Barrett-Connor & Raised blood pressure is the strongest single risk factor for
Khaw 1988 stroke in the general population.
. Barrett-Connor & These findings support the hypothesis that diabetes may
Diabetes - Stroke Khaw 1988 confer excess risk of stroke independent of blood pressure.
Stress . Diabetes Hackett & Accumulating evidence, for the most part, has linked various
Steptoe 2017 psychological stress factors with new onset T2DM.
Our meta-analysis confirms the U-shaped relationships
. between average amount of alcohol consumed per day and
: Baliunas . o .
Alcohol — Diabetes risk of incident type 2 diabetes among men and women,
et al. 2009 - .
although a more protective effect of moderate consumption
was found for women.
Smoking N Diabetes Eliasson 2003 Prospectlvel_y, the increased risk for diabetes in smoking men
and women is around 50%.
Criqui & Prevalence seems to be higher among men than women for
Sex — PAD s
Aboyans 2015 more severe or symptomatic disease.
. Criqui & Smoking is one of the strongest risk factors for PAD in
Smoking - PAD Aboyans 2015 virtually all studies.
. Criqui & Diabetes mellitus is strongly associated with an elevated risk
Diabetes - PAD Aboyans 2015 of PAD.
Criqui & The association of hypertension with PAD has been
BP — PAD g demonstrated in most studies in which blood pressure was
Aboyans 2015 studied
Criqui & To date, the preponderance of evidence fails to support a
BMI — PAD a consistent, independent positive association between obesity
Aboyans 2015
and PAD.
- Evidence for a protective effect of light-to-moderate alcohol
Criqui & . . . .
Alcohol — PAD consumption, as seen in coronary heart disease (CHD), is less
Aboyans 2015 :
consistent for PAD.
Criqui & Several studies have shown an association between chronic
CKD — PAD a kidney disease defined according to creatinine levels and
Aboyans 2015

PAD...]
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A study in young women found that self-reported history of
. Criqui & various types of infectious diseases, such as chicken pox,
Infection - PAD Aboyans 2015 shingles, mumps, pneumonia, chronic bronchitis, or peptic
ulcer, was independently and significantly related to PAD.
Stress . PAD Criqui & Psychosocial factors were found to be associated with PAD
Aboyans 2015 [...]
BP . Stroke Rundek & Hypertension is one of the most important modifiable risk
Sacco 2008 factors for prevention of a first stroke.
Diabetes - Stroke Rundek & Individuals with type 2 diabetes are considered at high risk
Sacco 2008 for vascular events [...]
MI - Stroke Rundek & Other types of cardiac disease that can contribute to the risk
Sacco 2008 of thromboembolic stroke include myocardial infarction [...]
Independent stroke predictors included in the Framingham
Stroke Profile are age, systolic blood pressure, hypertension,
Rundek & diabetes mellitus, current smoking, established
HF — Stroke cardiovascular disease (any one of myocardial infarction,
Sacco 2008 . . e - .
angina or coronary insufficiency, congestive heart failure, or
intermittent claudication), atrial fibrillation, and left
ventricular hypertrophy on EKG.
. Rundek & Cigarette smoking is a well-recognized and modifiable risk
Smoking - Stroke Sacco 2008 factor for ischemic and hemorrhagic stroke.
Poor Rundek & Diet is associated with the risk of stroke. Increased fruit and
nutritional — Stroke Sacco 2008 vegetable consumption is associated with a reduced risk of
status stroke in a dose-response manner.
Z';}[/if/'ﬁal - Stroke Rundek & Physical inactivity is a well-established and modifiable risk
y Sacco 2008 factor for stroke.
Rundek & Qbesity_is a ris1.< fa_ctor for str_oke (relative risl_<s, 1.5-2.0) and
BMI — Stroke Sacco 2008 is associated with increased risk of hypertension,

dyslipidemia, hyperinsulinemia, and glucose intolerance.
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Rundek & Obesity is a risk factor for stroke (relative risks, 1.5-2.0) and
BMI — BP is associated with increased risk of hypertension,

Sacco 2008 . . - . : .

dyslipidemia, hyperinsulinemia, and glucose intolerance.
Alcohol - Stroke Rundek & The J-shaped relation of alcohol consumption to the risk of

Sacco 2008 stroke has been reported.
Although differences between these models exist, most risk

Meii models have reported a quite consistent list of risk factors

eijers & - . :

Age — HF de Boer 2019 including age, sex, coronary artery disease (CAD),
myocardial infarction (MI), hypertension, diabetes mellitus,
and obesity as the most important risk factors.

Not so long ago, a typical HF patient was male and had
endured a MI. However, the last years, women are catching

Sex - HE Meijers & up: they tend to develop HF at a more advanced age, present

de Boer 2019 more often with HF with preserved ejection fraction, are
more symptomatic, and tend to have more comorbidities than
men.
Meiiers & Even though identification and treatment of patients with Ml
Ml — HF de B{oer 2019 has improved significantly the past decade, it still remains
the most important risk factor for incident HF.
BP - HE Meijers & Hypertension is a prevalent and a well-established risk factor
de Boer 2019 for HF.
Diabetes - HE Meijers & Patients with diabetes mellitus have an increased risk of
de Boer 2019 developing HF [...]
While the risk of developing HF has been shown to be higher
BMI . HE Meijers & in patients who are obese, a survival advantage exists for
de Boer 2019 overweight/obese patients in comparison to average weight
patients.
Meiiers & Established risk factors are race, age, sex, genetics, body

Age — Cancer ! mass index, family history of cancer, history of tobacco use,

de Boer 2019 . o
lack of physical activity [...]
Meiiers & Men are more likely to be diagnosed with HF at an earlier

Sex — Cancer ! age, as discussed above, and they are also more frequently

de Boer 2019

diagnosed with cancer.
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Meijers & It is speculated that 20% of the incidence of cancer is related
BMI — Cancer .
de Boer 2019 to obesity.
Smokin . Cancer Meijers & There is massive evidence on the unequivocal relation
g de Boer 2019 between smoking and cancer.

. " Established risk factors are race, age, sex, genetics, body
Phy_5|_cal — Cancer Meijers & mass index, family history of cancer, history of tobacco use,
activity de Boer 2019 . .

lack of physical activity [...]
Yusuf Smoking (odds ratio 2.87 for current vs never, population
Smoking — Ml attributable risks (PAR) 35.7% for current and former vs
et al. 2004
never) [...]
Blood Yusuf . . o
pressure — Ml et al. 2004 [...] history of hypertension (1.91, PAR 17.9%) [...]
Yusuf [...] abdominal obesity (1.12 for top vs lowest tertile and
BMI — Ml 1.62 for middle vs lowest tertile, PAR 20.1% for top two
et al. 2004 . .
tertiles vs lowest tertile) [...]
Yusuf . 0
Stress — Ml et al. 2004 [...] psychosocial factors (2.67, PAR 32.5%) [...]
nu tl:ic;icgnal - MI Yusuf [...] daily consumption of fruits and vegetables (0.70, PAR
status et al. 2004 13.7% for lack of daily consumption) [...]
Alcohol — Mi Yusuf [...] regular alcohol consumption (0.91, PAR 6.7%) [...]
et al. 2004 91, .
Physical Yusuf . . o
activity — Mi et al. 2004 [...] regular physical activity (0.86, PAR 12.2%) [...]
Smokin . Asthma Toskala & Active smoking has been shown to be risk factor for
g Kennedy 2015 developing asthma [...]
Toskala & In addition to increasing the risks of the respiratory effects of
BMI — Asthma air pollution, obesity alone has a significant impact on
Kennedy 2015 : .
asthma risk, phenotype, and prognosis.
Stress - Asthma Toskala & Current evidence suggests a causal association between
Kennedy 2015 chronic psychosocial stress and asthma or asthma morbidity.
smoking - COPD Vijayan 2013 ;jl’_obacco smoking is the main cause of obstructive pulmonary
isease.
Diabetes — CKD Ammirati 2020 The main causes of CKD include diabetes, hypertension [...]
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history of recurrent urinary tract infections.
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BP — CKD Ammirati 2020 The main causes of CKD include diabetes, hypertension [...]
[...] outpatients with low SES had more contacts with
SES . GP Hoebel general practitioners than outpatients with high SES (men:
visit et al. 2016 incidence rate ratio [IRR] = 1.25; 95% confidence interval
[CI] = 1.08-1.46; women: IRR = 1.20; 95% CI = 1.07-1.34).
GP Women's rates of utilization of almost all health care services
Sex — . Corney 1990 are higher than men's. General practice surveys endorse these
visit . . .
findings with women attending more frequently [...]
The findings of most research studies described in this
PP . MDD Novotny review indicate that there is a direct association between the
et al. 2018 onset of dementia and depression on one side and the long-
term use of PPIs on the other.
PP . Infection AGE Chen PPI use is a}s_socmteq vv_|th an increased risk of infectious
et al. 2016 gastroenteritis hospitalization.
. Ecollan Having pets at home is associated with having AGE episode
Pets = | Infection | AGE 1 eral 2020 (aOR = 1.23 [1.08; 1.41]).
Among sexually active young women the incidence of
Sexual urinary Hooton symptomatic urinary tract infection is high, and the risk is
. — Infection tract strongly and independently associated with recent sexual
intercourse . . et al. 1996 - ; . o
infection intercourse, recent use of a diaphragm with spermicide, and a

Abbreviations

AGE
aOR
ARI
BMI
BP
CAP
CKD
COPD
GP
HF
LRTI

Acute gastroenteritis

Adjusted odds ratio

Acute respiratory infection

Body mass index

Blood pressure
Community-acquired pneumonia
Chronic kidney disease

Chronic obstructive pulmonary disease
General practitioner

Heart failure

Lower respiratory tract infection

13




MDD  Major depressive disorders

Ml Myocardial infarction

PAD  Peripheral artery disease

PPI Proton-pump inhibitors

RTI Respiratory tract infection

SES Socioeconomic status

URTI  Upper respiratory tract infection
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