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Abstract 

Introduction:  

The presence of two or more chronic disorders in the same patient or comorbidity, is increasingly 

common nowadays. Comorbidity between depression and physical disorders is variable and can 

lead to a worsening of the associated physical diseases. Our objective is to assess the prevalence 

of depression and comorbidity in patients with physical diseases and the possible associated risk 

factors.  

Material and methods:  

We included 2659 patients with comorbidities according to the Charlson Comorbidity Index 

(CCI) who were also evaluated for the coexistence of hypertension, atrial fibrillation, anemia, 

depression, smoking and alcohol intake. In patients with reported depression, the most frequent 

associated comorbidities were studied.  

Results:  

Mean age was 73 years old (59.3% women), 11.6% were smokers and 11.3% referred alcohol 

intake. Mean CCI score was 3. Prevalence of depression reached 28.5%. The variables most 

frequently associated with depression were hypertension, anemia, atrial fibrillation, 

cerebrovascular disease, ischemic heart disease, heart failure, diabetes mellitus, dementia, liver 

disease, chronic kidney disease, COPD, thromboembolic disease, cancer, and peripheral vascular 

disease.  

Conclusions:  

Comorbidity is common in patients with depression. The high frequency of arterial hypertension, 

anemia, atrial fibrillation, ischemic heart disease, heart failure, diabetes mellitus and dementia is 

remarkable in our patients. On the other hand, patients with arterial hypertension, 

cerebrovascular disease, thromboembolic disease, COPD, liver disease, diabetes mellitus, 

hemiplegia, atrial fibrillation, and anemia have a higher risk for depression. Identifying these 

patients can be useful in the prevention and early diagnosis of patients with depression. 
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INTRODUCTION: 

The term comorbidity refers to the concomitant existence of two or more disorders in the same 

patient, which can be both physical and mental, for a certain period of time. Thanks to the 

adequate control of many acute diseases, especially in developed countries, chronic diseases 

have acquired a preponderant role, also increased by the increase in the population's life 

expectancy. Thus, the fact that there are more elderly people lead to a higher probability of 

developing chronic pathologies (1), which implies that there is greater comorbidity in many 

patients. 

The prevalence of comorbidity in patients with mental disorders is very variable, reaching 79% 

in relation to the existence of comorbid mental illnesses (2). However, with respect to 

comorbidity between depression and physical disorders, lower comorbidity rates have been 

described, such as 29% for high blood pressure, 22% for acute myocardial infarction, 30% for 

epilepsy, 31% for cerebrovascular disease, 27% for diabetes mellitus, 33% for cancer, 44% for 

AIDS and 46% for tuberculosis, compared to the general population (10%) in studies conducted 

in the USA (2, 3). 

The term depression refers to an alteration of mood that leads to loss of positive affect marked 

decrease in interest and the ability to enjoy activities that were previously perceived in a pleasant 

way, and a variety of emotional, cognitive and behavioral symptoms such as anhedonia, sleep 

and appetite disorders, self-care impairment and recurrent ideas of death (4). The World Health 

Organization (WHO) has predicted that depression will be the main cause of disease in the year 

2030 (5). 

There is increasing evidence showing that depression and physical illnesses coexist frequently in 

the same patient (6). Comorbidity between physical illnesses and depression results in a 

worsening of quality of life, a poor evolution of physical illnesses, an increase in mortality and 

disability, a greater functional impact and an increase in health costs, compared to patients with 

depression or physical diseases presented separately (7). 

The association between depression and physical comorbidities, both from the point of view of 

depression and its aggravation as well as the presence of a physical illness as a cause of 

secondary depression, deserves deeper attention. In the present study, we analyzed the 

comorbidity between physical illnesses and depression, in terms of prevalence and associated 

risk factors. Early recognition of patients with physical illnesses, vulnerable to suffering from 

depression, or physical disorders that most frequently can be associated with depression, can be 

useful when planning a more accurate and personalized attention in this group of comorbid 

patients. 

MATERIAL AND METHODS: 

A population of 2659 patients consecutively admitted to the Department of Internal Medicine 

between 01-01-2018 and 12-31-2018 was studied. The following variables were analyzed: sex, 

age, smoking, (in smokers the number of packages/year smoked was quantified), alcohol intake, 

comorbidities that make up the Charlson Comorbidity Index (CCI, Table 1) (8) with age 
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correction (9), and the presence of hypertension, anemia, atrial fibrillation and depression. 

Patients diagnosed with major or minor depression, who had been diagnosed by a Psychiatrist or 

a Family Physician were included, according to the criteria of the Diagnostic and Statistical 

Manual of Mental Disorders, 4th edition (DSM-V) (10). Statistical analysis: a cross-sectional, 

descriptive study of the variables included in the study was carried out. The association between 

qualitative variables was analyzed by using the Pearson's Chi-square test and for quantitative 

variables the Student's T test was performed. To assess the risk of suffering depression according 

to the comorbidity, the hazard ratio was analyzed with a 95% confidence interval.
 

Ethics: The study was carried out in compliance with the Declaration of Helsinki, 2013 version. 

As it was a retrospective observational study, patients were not informed in writing. Patients’ 

information that could be identified was encrypted and analyzes were performed anonymously. 

Therefore, the approval of the study by the ethical committee was not considered necessary. 

RESULTS: 

Patients diagnosed with depression accounted for a total of 452 (59.3%) women and 308 (40.4%) 

men. The most frequent comorbidities in patients diagnosed with depression are shown in Figure 

1. Regarding quantitative variables, the average age was 73 years (range 20-98), average 

packets/year smoked 7.82 (range 0- 200), average CCI 3 (range 0-16) and average CCI modified 

by age 6 (range 0-19). Table 2 shows the probability of suffering from depression regarding to 

the different comorbidities included. 
 

Female sex was associated with a higher probability of suffering depression in the qualitative 

analysis (p˂0.001) as well as smoking (p = 0.041) and alcoholism (p = 0.024). In the quantitative 

analysis, both female sex, a higher number of packages/year smoked as well as high scores in 

both the ICC and the age-corrected ICC, were associated with a higher prevalence of depression 

(p˂0.001 for all variables, Student's T test).
 

DISCUSSION: 

The present study shows that patients diagnosed with depression have a high comorbidity index 

(3 points, 6 points after correcting by age). The prevalence of depression in our study was 28.5% 

(758 patients). The most frequent comorbidities in depressed patients were hypertension, anemia, 

atrial fibrillation, cerebrovascular disease, ischemic heart disease-AMI, heart failure, diabetes 

mellitus and dementia. The variables that showed a greater association with the risk of suffering 

from depression were arterial hypertension, cerebrovascular disease, thromboembolic disease, 

COPD, mild liver disease, diabetes mellitus without target organ involvement, hemiplegia, atrial 

fibrillation and anemia. Being a woman, smoking and drinking alcohol, was associated with a 

higher probability of suffering from depression. 

The presence of depression is frequent in patients with physical illnesses, and especially when 

several of them occur in the same patient, the so called comorbidity. A study in patients with 

chronic diseases showed that they were almost 3 times more likely to suffer from depression than 

their healthy comparators (11). In addition, in large studies, the prevalence rises to 23% in 

patients with two or more physical illnesses associated with depression (7). 
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The association between depression and alcoholism has been widely studied. Davidson et al. 

found that depression-alcohol comorbidity is found in 16-88% of patients (12). In our study, 

alcoholic patients had a higher risk of comorbidity with depression (p = 0.024) and among 

patients diagnosed with depression the prevalence of alcoholism was 11.3%. Depression can 

precede alcoholism or occur in a known alcoholic patient. When alcoholism comes first, the risk 

of developing depression is considered 2-3 times greater than in the general population (13). 

Regarding to cardiovascular diseases, in patients who have suffered a stroke, it has been 

described that 31% of those who survive, suffer from depression (14). In a Korean study, a 

prevalence of 25.5% was found (15), similar to our study (28.6%). Patients with an acute 

coronary syndrome suffer depression during hospitalization by up to 19.8% (16). Kang et al 

found a prevalence of depression of 21.7% in patients who had had an acute coronary syndrome 

(15). In our study this prevalence rises to 25.7%, and cardiovascular disease in a broad sense, 

including hypertension, atrial fibrillation, cerebrovascular disease, ischemic heart disease, heart 

failure and thromboembolic disease, make up the bulk of patients who have associated 

depression. 

With respect to cancer, the prevalence of depression in patients with cancer disease was 12% in 

our patients, similar to that published in the literature of 10.8% (17). If we disaggregate patients 

with cancer according to whether they have extended disease or not, the prevalence of depression 

was 6.6% in those who did not have distant metastases and 5.4% in those who had metastases (P 

= 0.536, NS). Other cancer diseases collected in our study, in accordance with the ICC, were 

leukemia (0.7% of patients; 0.9% of comorbidity with depression) and lymphoma (1.5% of 

patients). In these patients, comorbidity with depression was found in 1.7%.  

Special mention should be made for the association between depression and anemia. In our 

study, patients diagnosed with depression had a prevalence of anemia of 43.2%, very high. Due 

to the methodology of the study, it would be plausible that patients with cancer, cardiovascular 

diseases with associated anticoagulant therapy or chronic kidney disease, all entities that may 

have a certain degree of anemia, should be included in this group. On the other hand, among 

patients with anemia, the hazard ratio of depression was 1.485 (95% CI 1,250-1,765), suggesting 

that anemia, in itself, implies a greater probability of comorbid depression. In addition, Vulser et 

al. studied the relationship between depression and anemia in a cohort of 44,173 healthy people 

(63% men and with an average age of 38 years). People suffering from depression had anemia 

more frequently compared to those who were not diagnosed with depression, even after adjusting 

for sex, age, marital status, level of education, profession, alcohol or tobacco consumption, level 

of physical activity and body mass index (HR 1.36; 95% CI 1.18 - 1.57). In addition, the 

prevalence of anemia increased with the severity of depression (18). Thus, the relationship 

between anemia and depression is not completely clear, but it seems that both of them are 

entities that are more closely linked to each other than previously thought. 

Dementia affects 21.4% of the patients analyzed in the present study, globally, without 

establishing differences between Alzheimer's disease or other types of dementia. Elderly patients 
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suffering from depression frequently have complaints or cognitive deficits that may result from 

depression or indicate the coexistence of a disease such as Alzheimer's disease or Parkinson's 

disease. The distinction between both situations has important implications for the treatment and 

evolution of these disorders (19). 

Patients with type 2 diabetes mellitus have a higher prevalence of depression than the general 

population (20) and, in addition, patients with depression have a greater predisposition to 

develop diabetes mellitus throughout their lives (20,21). It has been described that patients with 

depression have an increased risk of 32–41% of developing diabetes and between 8–15% of 

diabetic patients are diagnosed with depressive symptoms (22,23). In our study, the prevalence 

of diabetes in patients with depression was 21.7%, however, there were differences according to 

the degree of diabetes evolution. Patients with diabetes mellitus without target organ 

involvement had a depression rate of 12.2% compared to those who did have target organ 

involvement (nephropathy, retinopathy, neuropathy) in which the frequency of depression was 

9.5% (p = 0.012). In addition, the relative risk of depression was increased in the former (p = 

0.002) and not in the latter (p = 0.716). 

Chronic liver disease has also been associated with depression (24) and clinical studies have 

reported that some patients with chronic liver disease have more severe depressive trends than 

healthy people of the same age and sex (25). Through the use of the Hamilton depression scale in 

patients with chronic liver disease, a prevalence of depression of 62.9% has been reported (26). 

In our series, the prevalence of liver disease was 18.6% with a clear predominance of those 

patients with mild liver disease (13.7%) with respect to those with moderate-severe liver disease 

(4.9%), (p = 0.023). The presence of depression was associated with the existence of mild liver 

disease (p = 0.001) but not with moderate to severe liver disease (p = 0.278). Thus, depression 

can negatively affect the evolution and prognosis of patients with chronic liver disease. 

In our study, patients with chronic kidney disease accounted for 16.3% of the total and the 

presence of depression was not associated with this disease (p = 0.790). However, depression 

also affects patients with chronic kidney disease. On the one hand, in its final stage associated 

with dialysis, due to the biological and psychosocial changes associated with this procedure (27), 

but it has also been reported that patients with chronic renal failure without associated dialysis 

have depression rates up to 3 times higher than the general population. In addition, depression 

worsens the quality of life and prognosis of patients with chronic kidney disease on dialysis or 

not (28-31). Probably, one of the causes for which we have not found association in our study is 

due to the low number of patients included and the non-differentiation between dialysis patients 

or not. 

Chronic obstructive pulmonary disease (COPD) is a very prevalent condition with great 

morbidity and mortality. Depression and anxiety frequently accompany COPD and increase the 

risk of exacerbations, admissions to emergency services and hospitalizations with increased 

length of hospital stay (32-34). In addition, depression may be a risk factor for mortality in 

patients with COPD, especially in men (35). In our study, 16.2% of patients with COPD were 
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included, with a statistical association between COPD and depression (p = 0.007). The 

association between COPD and depression could be, in part, secondary to the social isolation 

suffered by patients with more severe COPD, but the prevalence of depression associated with 

COPD seems to be higher than in other chronic disabling diseases (36, 37). As a common link in 

many patients, there is tobacco. Smoking is the most important risk factor for developing COPD 

and is also frequently associated with depression (38). In our patients, smoking was relatively 

uncommon, 11.6%, and 20.4% were ex-smokers. Most of our patients (68%) were non-smokers. 

Despite this, smoking or having been an ex-smoker was associated with a higher probability of 

suffering from depression (p = 0.041). In patients hospitalized for an exacerbation of COPD, a 

prevalence of depression ranging from 9.5% to 85.6% (39) has been described, with a significant 

increase in readmissions in patients with associated depression (40,41), with an increase in post-

hospitalization mortality due to exacerbation of COPD in patients with depression (40-42). In the 

meta-analysis of Atlantis et al. it has been shown that not only COPD increases the risk of 

developing depression (RR 1.69; 95% CI 1.45-1.96), but also depression increases the risk of 

poor prognosis and mortality of COPD patients (RR 1.43; 95% CI 1.20-1.71) (43). 

Depression can affect the both prognosis and mortality or use of health resources in patients with 

physical comorbidities. The high prevalence of depression observed in patients with physical 

disorders suggests that it can significantly affect the evolution of these diseases. In this sense, it 

has been reported that patients with depression in association with chronic physical illnesses 

have a worse score on the quality of life scales than patients with isolated depression (7). On the 

other hand, patients with chronic diseases associated with depression also have greater functional 

impairment both objective and subjective, and treatment for depression improves not only 

depressive symptoms but also functionality (11, 36). With respect to mortality, it has been seen 

that having an associated depression increases mortality in cancer patients (44), in those who 

have suffered a stroke (45) and in those who have suffered an acute myocardial infarction (46) or 

suffer from COPD as described above (35). It has also been documented that patients with 

chronic diseases and associated depression use health services more frequently and consume 

more resources, which leads to an increase in costs derived from health care (13, 47). 

The present study has a number of limitations. On the one hand, it is a retrospective study and 

does not include prevalent diseases and with a known association with depressive symptoms 

such as tuberculosis. Comorbidity has been studied using mainly the CCI that includes a series of 

prevalent pathologies but they do not necessarily have to be associated more with an increased 

prevalence of depression. 

From our study data we can deduce that patients with cardiovascular disease, including 

hypertension, cerebrovascular disease, thromboembolic disease and atrial fibrillation, diabetes 

mellitus, liver disease, hemiplegia, COPD and anemia, have a high rate of comorbid depression. 

Conversely, patients with depression have a high CCI score. This means that several physical 

diseases are associated in these patients. Early identification of those patients who have physical 

illnesses, many of them chronic, which may be associated more frequently with the development 
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of depression, been negatively affected by this comorbidity, can facilitate a correct assessment 

and treatment of these patients by doctors involved in their attention.  
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FIGURE 1: 

Most frequent disorders in patients diagnosed with depression. Results are expressed as a 

percentage (%). 

 

TABLE 1: 

Charlson Comorbidity Index (CCI). Score and age correction. 
CHARLSON COMORBIDITY INDEX POINTS 

Myocardial infarction 1 

Congestive heart failure  1 

Peripheral vascular disease 1 

Cerebrovascular disease  1 

Dementia  1 

Chronic pulmonary disease  1 

Connective tissue disease 1 

Ulcer disease  1 

Liver disease, mild 1 

Diabetes 1 

Hemiplegia 2 

Renal disease, moderate or severe  2 

Diabetes with end organ damage 2 

Any malignancy 2 

Leukemia 2 

Malignant lymphoma  2 

Liver disease, moderate or severe  3 

Metastatic solid malignancy  6 

Acquired immunodeficiency síndrome (AIDS) 6 

Age (years) correction to be added to de final score: < 50: 0; 50-59: 1; 60-69: 2; 70-79: 3; 80-89: 

4; ≥ 90: 5. 
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Table 2: Association between depression and the different comorbidities included. Results are 

expressed as hazard ratio (HR) and statistical significance (p˂0.05). 

Variable HR and CI 95% P-value 

Myocardial infarction  1.025 (0.778-1.351) 0.861 

Coronary artery disease  0.982 (0.778-1.240) 0.880 

Heart failure  1.147 (0.944-1.393) 0.167 

Peripheral artery disease  0.915 (0.699-1.199) 0.520 

Cerebrovascular disease  0.567 (0.466-0.689) ˂0.001* 

Hypertension  1.329 (1.123-1.574) 0.001* 

Venous thromboembolic disease  0.382 (0.292-0.499) ˂0.001* 

Dementia  0.921 (0.749-1-132) 0.434 

Chronic obstructive pulmonary disease  1.358 (1.087-1.697) 0.007* 

Connective tissue disease  1.038 (0.676-1.596) 0.864 

Peptic ulcer 0.795 (0.557-1.136) 0.207 

Mild liver disease 0.598 (0.460-0.776) ˂0.001* 

Diabetes mellitus without target organ 
involvement  

1.475 (1.151-1.889) 0.002* 

Hemiplegia   0.615 (0.453-0.835) 0.002* 

Moderate to severe chronic kidney disease  0.969 (0.772-1.218) 0.790 

Diabetes mellitus with target organ involvement  0.948 (0.710-1.265) 0.716 

Tumor without metastatic disease  1.100 (0.786-1.538) 0.578 

Leukemia 0.567 (0.215-1.496) 0.246 

Lymphoma  0.826 (0.424-1.609) 0.573 

Moderate-severe liver disease  0.800 (0.535-1.198) 0.278 

Tumor with metastatic disease  0.961 (0.661-1.397) 0.834 

AIDS  1.600 (0.533-4.801) 0.398 

Atrial fibrillation  0.820 (0.680-0.988) 0.036* 

Anemia 1.485 (1.250-1.765) ˂0.001* 

 

*p˂0.05, statistically significant. 

 

 


