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Introduction
Chronic kidney disease  (CKD) is a major public 
health problem worldwide, particularly in developing 
countries, due to its morbidity, mortality, and 
considerable cost. It is a non-communicable disease 
that affected 10% of the world’s population in 
2015 [1]. Studies have consistently shown that people 
of African descent have an increased risk of developing 
CKD and progressing to end-stage renal disease  [1]. 
Hemodialysis  (HD) is the most widely used renal 
replacement therapy for end-stage renal disease. In 
Tunisia, the prevalence of chronic HD patients has 
been steadily increasing, rising from 734 per million 
inhabitants in 2008 to over 13 000 patients in 2023, 
representing a prevalence of 1.083 per million 
inhabitants [2]. The cost of dialysis patient care in 2011 
exceeded 90 million dinars (37 000 Euros), representing 
nearly 5% of total Tunisian health expenditure  [3]. 
Furthermore, it is widely acknowledged that HD 
patients have significantly impaired physical and 
mental health compared with the general population 
due to the various limitations imposed by this chronic 

and permanent renal replacement therapy [4]. Indeed, 
depression, defined by the WHO as persistent sadness 
and a lack of interest or pleasure in previously enriching 
or enjoyable activities, is not uncommon among this 
population [5]. It was described as the most frequent 
psychiatric disorder among chronic HD patients 
in Yaoundé, Cameroon, in 2023, with an estimated 
prevalence of 42.4% [6]. In Tunisia, few studies have 
investigated and screened for psychiatric disorders in 
chronic HD patients. This study was conducted to 
address this gap, with the following objectives:
(a)	Screening for depression in chronic HD patients and 

assessing its severity.
(b)	Identifying factors associated with moderate to severe 

depressive symptoms in this population.
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Background
Depression is the most common psychiatric distress in chronic hemodialysis (HD) patients. 
It is associated with several factors that have to be recognized for the prevention and proper 
management of this mental health disorder.
Aims
Screening for the presence of depression in chronic HD patients, evaluating its severity, and 
identifying its associated factors.
Patient and methods
We conducted a descriptive and analytical cross-sectional study between June and December 
2022 in public and private HD centers in a Tunisian governorate. Depression was screened 
using the Beck Depression Inventory in its full version.
Results
A total of 175 patients were included in the final study. The mean age was 56.5 ± 15.8 years, 
with a male predominance. We detected moderate to severe depression in 58.3% of cases. 
Univariate analysis revealed 18 variables correlated with moderate to severe depressive 
symptoms. In multivariate analysis, five variables were retained, which were in descending 
order of risk: Low socioeconomic status [adjusted odds ratio (Ora) = 5.478, 95% confidence 
interval  (CI) (1.549–19.376), P  =  0.008], insomnia  [ORa  =  5.34, 95% CI  (1.483–19.214), 
P = 0.01], recourse to an emergency HD session  [ORa = 3.847, 95% CI  (1.483–19.214), 
P = 0.009], pruritus [ORa = 3.46, 95% CI (1.195–10.039), P = 0.022] and illiterate or primary 
education level [ORa = 3.26, 95% CI (1.056–10.064), P = 0.04].
Conclusion
Our study highlights the importance of systematically screening for depression in chronic HD 
patients and addressing its modifiable risk factors.
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Patients and methods
A descriptive and analytical cross-sectional study was 
conducted in the HD unit of a regional hospital and in 
two private HD centers in the same Tunisian governorate 
over a 6-month period  ( June 10 to December 10, 
2022). We included patients over 18 years of age, with 
at least three months of chronic HD experience, and 
who consented to participate in the study. Data were 
collected through patient interviews and from their 
medical records. Data collection was carried out using 
a pre-established information sheet, which allowed 
recording of epidemiological characteristics, medical 
history and comorbidities, clinical and biological data, 
functional complaints, HD-related data, treatments 
received by patients, and whether or not they were 
registered on the national kidney transplant list. To 
screen for the presence of depressive disorders, we 
administered a questionnaire during the HD session: 
the Beck Depression Inventory in its full 21-item 
version, using the following procedure:
(a)	The inventory was translated into Arabic.  -  The 

translated version was tested with the target 
population (a small group of 5 people).

(b)	The translated inventory was refined, and the 
necessary modifications were made.

(c)	A technical committee  (the thesis supervisor and 
co-supervisor, and a physician specializing in 
epidemiology) reviewed the inventory before its use.

The questionnaire was administered by a single 
interviewer, the study’s author.

All data were entered and analyzed using IBM SPSS 
Statistics version 28.0 (IBM Corporation, SPSS 
Statistics version 28.0. Armonk, New York,  United 
States of America (USA)). We performed a descriptive 
and an analytical analysis of the data. To obtain 
statistically interpretable results, we converted variables 
with more than two responses into binary variables by 
grouping “similar responses”. A statistically significant 
association was considered to be if P less than 0.05. In the 
multivariate analysis, we considered the variables that 
were significantly associated with moderate to severe 
depressive symptoms in the univariate analysis and 
studied them using logistic regression. Only variables 
that maintained a P less than 0.05 were retained.

Results

Descriptive study

Sample presentation
From 184 HD patients in the three study unities, six 
were not included [One patient was aged less than 18, 

three patients had initiated chronic HD from less than 
3 months, and two patients had profound hearing loss]. 
From the remaining 178 patients, three were excluded [two 
patients died during the study and one patient withdrawn 
his consent]. In the final study, 175 patients were retained.

Patients’ profile
The mean age was 56.5  ±  15.8  years, with a range 
from 18 to 97 years. Men comprised 62% of the study 
population (male-to-female ratio = 1.63). 111 (63.4%) 
patients resided in urban areas. Patients receiving 
HD in private centers represented 61.7% of the 
study population. 104  (59.4%) patients had a middle 
socioeconomic status, compared with 29.1% with 
a low socioeconomic status and 11.5% with a high 
socioeconomic level. 65% of patients were illiterate 
or had a primary education, 25% had a secondary 
education, and 10% had a university education. 82% 
of patients were unemployed at the time of the study. 
63% of patients were married, 20% were single, 13% 
were widowed, and 4% were divorced. 158  (90.3%) 
patients considered themselves to have good family 
support. 23% of patients were active smokers at the 
time of the study. Two patients reported regular alcohol 
consumption. Forty-three  (24.6%) patients had at 
least four somatic comorbidities other than renal 
insufficiency. Hypertension was the most frequent 
comorbidity, affecting 131  (75%) patients, followed 
by diabetes  (42  patients, 24%). Seventy-six  (43.4%) 
patients had at least one SARS-CoV-2 infection. 
Five  (2.9%) patients had previously experienced 
diagnosed and treated depressive episodes, four (2.3%) 
had experienced anxiety disorders, and one patient 
was being treated for schizophrenia. Seventeen (9.7%) 
patients had experienced at least one psychological 
trauma in their past. No patient had a history of suicide 
attempt. Erectile dysfunction was the most frequent 
functional complaint, affecting 62.4% of men. Other 
reported complaints included pruritus (38.3%), poor to 
average visual acuity (37.1%), insomnia (34.3%), chronic 
somatic pain (24.6%), exertional dyspnea (22.9%) and 
poor to average hearing acuity  (22.9%). The median 
duration of chronic HD, expressed in years, was 6.1 
ranging from 3 months to 30 years. 77.7% of patients 
were receiving three sessions of HD a week. 66% of 
patients were dialyzed during the first session, around 
6:00 am., and 39.4% were dialyzed during the second 
session, around 10:00 am. A 4 h HD session was the 
norm in 48% of cases. 24% of patients have had the 
confection of more than two vascular accesses. At the 
time of the study, the functional vascular access was 
an arteriovenous fistula in 90.2% of cases, an internal 
jugular catheter in 8.6% of cases, and a femoral sheath 
in two cases. 26% of patients had an interdialytic weight 
gain greater than 6% of their dry weight. Per-dialytic 
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hypotension was observed in 7.4% of cases. The mean 
Kt/V was 1.36 ± 0.3  (0.7–1.92), and the mean PRU 
was 66.3 ± 7.9 [41–79]. Inadequate HD was observed 
in 39.4% of cases. 39% of patients had residual urine 
output greater than or equal to 500  ml/24  h. 16.6% 
of patients had functional impairment related to limb 
amputation or a disabling rheumatic disease. 24% of 
patients were not autonomous. 20.9% of patients were 
malnourished, 47.1% had a normal BMI, 29% were 
overweight, and 11% were obese. 20% of patients were 
on the national kidney transplant waiting list. No 
patient had a living candidate for kidney donation.

Prevalence and severity of depression in chronic 
hemodialysis patients
87% of the study population had depression. 58.3% 
had moderate to severe symptoms (Fig. 1).

Factors correlated with moderate to severe 
depressive symptoms

Univariate analysis
Socio-demographic Factors: Older age 
(60.98  ±  15.06  years vs. 50.26  ±  1.79  years), low 
socioeconomic status, primary or illiterate education 
and unemployment were correlated with moderate to 
severe depressive symptoms, with P < 0.001 for the first 
three variables and P = 0.002 for the fourth one. Sex, 
place of residence, marital status, HD center, and low 
to medium family support were not associated with 
depressive symptoms.

Medical History Associated with Depression: Only 
diabetes was found to be correlated with depression 
with P = 0.001. Hypertension, heart failure, coronary 
artery disease, stroke, hypothyroidism, viral hepatitis, 
and a history of SARS-CoV-2 infection were not 
associated with depression.

Functional Complaints Associated with Depression: 
Six variables were significantly associated with 
moderate to severe depressive symptoms: exertional 
dyspnea  (P  <  0.001), insomnia  (P  =  0.001), chronic 
somatic pain (P = 0.001), pruritus (P = 0.003), poor to 
average hearing acuity (P = 0.009), and poor to average 
visual acuity (P = 0.01). Erectile dysfunction was not 
associated with depressive symptoms.

Factors Specific to HD: The dialysis dose was 
correlated with moderate to severe depressive 
symptoms  (P  =  0.049). Dialysis vintage, number of 
sessions per week, session duration, number of vascular 
accesses, functional vascular access at the time of the 
study, interdialytic weight gain greater than 6% of 
dry weight, and peridialytic hypotension were not 
correlated with depression.

Clinical Factors: Functional impairment and loss 
of autonomy were significantly associated with 
depression (P = 0.007 and 0.012, respectively).

Biological Factors: No biological parameters were 
associated with depression, to mention; Anemia, 
hypoalbuminemia, hypocalcemia, hyperphosphatemia, 
hyperparathyroidism  (>9  times the upper limit of 
normal), and biological inflammatory syndrome 
characterized by a CRP greater than 6 ng/l.

1.7 Treatments associated with depression: Statins use 
was found to be protective against moderate to severe 
depressive symptoms (P = 0.026).

Registration on the national transplant list: No 
correlation.

Multivariate study
Five variables were identified as significantly associated 
with moderate to severe depressive symptoms using 
logistic regression (Table 1).

Depressive  symptoms according to Beck’s Inventory.

Figure 1

Table 1 Logistic regression study
Variable Ora CI 95% P
Low socioeconomic status 5.478 (1.549–19.376) 0.008
Insomnia 5.338 (1.483–19.214) 0.010
Emergency hemodialysis session 3.847 (1.405–10.534) 0.009
Pruritus 3.463 (1.195–10.039) 0.022
Illiterate or primary education level 3.261 (1.056–10.064) 0.04

CI, confidence Interval; Ora, adjusted odds ratio.
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Discussion

Prevalence of depression
In our study, 87.4% of patients had depression, of whom 
66.7% had moderate to severe symptoms. The Togolese 
study by Tsevi et al., also using the Beck Depression 
Inventory but in its simplified version, found a 
prevalence of depression of 68.2%, of which 47.7% a 
severe form [7]. The Tunisian study by Zouari et al., for 
its part, reported a prevalence of depression of 46.2%, 
referring to the HADS scale  [8]. These differences 
are likely related to the use of different nosological 
frameworks; Some authors use the diagnostic criteria 
of the Diagnostic and Statistical Manual of Mental 
Disorders-Fifth Edition, thus considering only major 
depressions that meet all the criteria for a major 
depressive episode, while others, in a symptomatic 
approach, include all depressive manifestations, even 
moderate ones [9,10].

Factors correlated with depression
The multivariate analysis of our study showed a strong 
correlation between moderate to severe depressive 
symptoms and five factors: low socioeconomic status, 
insomnia, the recourse to an emergency HD session, 
pruritus, and illiterate or primary education. The 
association between depression and low socioeconomic 
status is well documented in the literature  [11–13]. 
Regarding insomnia, several authors have stated that 
it often precedes the onset of depression and that 
individuals suffering from it have a two- to four-fold 
times higher risk of developing depression compared 
with those without sleep disorders [14]. Furthermore, 
they highlighted a complex bidirectional relationship 
between insomnia and depression, with shared 
biological, psychological, and social mechanisms [14]. 
Pruritus is associated with reduced quality of life and 
particularly pronounced sleep disturbances in patients 
with advanced CKD or those undergoing HD [15,16]. 
These disturbances are generally correlated with the 
onset or worsening of depression  [15,16]. As clearly 
demonstrated by Koutou et  al.  [17]. Regarding 
the history of recourse to emergency HD, to our 
knowledge, this parameter has not yet been studied 
in the literature. Indeed, it is well admitted and 
recommended to prepare patients with CKD for renal 
replacement therapy as early as stage IV of CKD to 
avoid emergency situations where the patient’s life is at 
risk. Therefore, in our study, we focused on evaluating 
the impact of this event on patients’ psychology.

In terms of education level, Chazelle et  al., revealed 
that, for both sexes, a low level of education was 
correlated with major depression  [11]. Some authors 
explain this association by the fact that low levels of 

education can lead to feelings of social devaluation 
and helplessness [18]. We also identified other factors 
correlated with depression, but to a lesser extent; they 
were in number of nine, to mention in descending 
order of significance: Advanced age, which suggests a 
greater vulnerability to depression in elderly chronic 
HD patients. However, this association was not found 
by Coulibaly et al.  [19]; ​​Professional inactivity, which 
is classically associated with depression, particularly 
in chronic HD patients  [8,19–21]; Diabetes, in 
accordance with the study of Aatif et al., who identified 
diabetes as the only factor significantly linked to 
depression in HD patients  [22]; Exertional dyspnea, 
which constitutes, in chronic HD patients, a part of 
severe cardiovascular comorbidities that limit exercise 
tolerance [23]. It is often classified as NYHA class III-
IV [23]. Chronic somatic pain, considered as one of the 
major predictors of depression in chronic HD patients, 
according to Menye et al. [18]. Poor to average hearing 
acuity, which corroborates the findings of a recent 
meta-analysis (2024) that included more than 24 000 
people and which showed that hearing loss increases 
significantly the risk of depression, with an overall risk 
of 1.35 times higher. The risk is higher in cases of severe 
hearing loss with a long-term follow-up (≥5 years) [24]. 
The impact of functional impairment and heteronomy 
on mental health has been more studied in elderly 
people; Indeed, research have highlighted that loss of 
functional autonomy in older adults is correlated with 
increased depression, perceived stress, and feelings of 
helplessness, thus worsening overall mental health [25].

The ninth factor that has been correlated to moderate 
to severe depressive symptoms was inadequate 
dialysis. This finding is consistent with the Iranian 
study by Sanavi et al., who used the Beck Depression 
Inventory to assess depression in chronic HD patients, 
and who found that the dialysis dose estimated by 
Kt/V was significantly associated with the severity 
of depression  (P = 0.04)  [26]. In our study, although 
erectile dysfunction was the most frequently reported 
functional complaint, it was not significantly 
associated with depression, unlike the study of Ati 
et al. [27]. In terms of biological variables, anemia and 
hypoalbuminemia were not associated with depression 
in our study, as well as several other studies conducted 
on chronic HD patients [20,26,28,29]. Based on our 
study, statins use appeared to be a protective factor 
against moderate to severe depressive symptoms, which 
supports the findings of the meta-analysis conducted 
by Salagre et  al., which concluded that adjunctive 
statin therapy could be useful for treating depressive 
symptoms [30]. Similarly, registration on the national 
kidney transplant waiting list proved to be protective 
against definite depressive symptoms. This parameter 
has not yet been mentioned in the literature.
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Conclusion
Our study highlighted a significant prevalence of 
depression among chronic HD patients, underscoring 
the importance of systematic screening for depressive 
disorders in this population. Continuous intervention 
on modifiable factors associated with the onset of 
this psychiatric disorder, particularly promoting the 
socio-professional integration, screening for functional 
complaints such as insomnia, exertional dyspnea, 
pruritus, and chronic pain, as well as ensuring high-
quality dialysis, is essential. A  causal relationship 
between these various factors and depression remains 
to be established in prospective randomized studies.

Acknowledgments
The author acknowledge all the medical and 
paramedical staff of the hemodialysis unit at the Kef 
Regional Hospital and the Ons and Sakhra private 
hemodialysis centers, the Psychiatry C department 
at Razi Hospital, and the Nephrology department at 
Charles Nicolle Hospital.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

References
  1	 Kaze  AD, Ilori  T, Jaar  BG, Echouffo Tcheugui  JB. Burden of chronic 

kidney disease on the African continent: a systematic review and meta-
analysis. BMC Nephrol 2018; 19:1–11.

  2	 Zouari L, Omri S, Turki S, Maâlej M, Charfi N, Ben Thabet J, et al. Qualité 
de vie des insuffisants rénaux chroniques hémodialysés: à propos de 
71 patients. Tunis Med 2016; 94:40–5.

  3	 Chaabouni Y, Yaich S, Khedhiri A, Zayen MA, Kharrat M, Kammoun K, 
et al. Profil épidémiologique de l’insuffisance rénale chronique terminale 
dans la région de Sfax. Pan Afr Med J. Jan 2018; 29:1–9.

  4	 Yavuz  N, Karataşl M, Kinç Ş. Correlates for end-stage renal disease 
patients. Scand J Caring Sci 2000; 14:179–83.

  5	 Organisation Mondiale de la Santé. Dépression.  [En ligne]. Déc 
2021 [Consulté le 22 fév 2025]. Consultable à l’URL: https://www.who.int/
fr/health-topics/depression#tab=tab_1.

  6	 Hermine, Danielle, Arielle  FM, Fernande, Vincent  TO, Mahamat  N, 
Christian  M, Marie  E, Patrice  H, et  al. Anxiété et dépression en 
hémodialyse chronique: prévalence, facteurs associés et impact social 
dans deux hôpitaux du Cameroun. Health Sci Dis 2020; 21:23–8.

  7	 Tsevi MY, Salifou S, Sabi AK, Noto Kadou KB, Amekoudi EY, Dassa SK. 
Hémodialyse chronique et dépression au centre hospitalier universitaire 
sylvanus olympio de Lomé (Togo). Pan Afr Med J 2016; 25:1–6.

  8	 Zouari L, Elleuch M, Feki I, Allouch C, Yaïch S, Ben Thabet J, et al. La 
dépression chez les malades hémodialysés chroniques : à propos de 106 
cas. Tunis Med. Fév 2011; 89:157–62.

  9	 Untas A, Chauveau P. Toward a better evaluation of psychosocial aspects 
in nephrology. Nephrol Ther 2008; 4:228–30.

10	 American Psychiatric Association. Diagnostic and statistical manual 
of mental disorders: DSM-5. 5th  ed. Washington: American Psychiatric 
Association; 2013.

11	 Chazelle  E, Lemogne  C, Morgan  K, Kelleher  CC, Chastang  JF, 
Niedhammer I. Explanations of educational differences in major depression 
and generalised anxiety disorder in the Irish population. J Affect Disord 
2011; 134:304–14.

12	 Murcia M, Chastang JF, Cohidon C, Niedhammer I. Différences sociales 
dans les troubles de la santé mentale en population salariée : résultats 
issus de l’enquête samotrace. Sante Publique 2011; 23(Suppl 6):S59–73.

13	 Léon C, Du Roscoät E, Beck  F. Prévalence des épisodes dépressifs 
en France chez les 18-85 ans : résultats du baromètre santé 2021. Bull 
Epidemiol Hebd. Févr 2023; 2:28–40.

14	 Gao T, Xiang H, Wu QN, Zhu LS, Pei WJ, Fu WJ, et al. Advances in the 
research of comorbid insomnia and depression: mechanisms, impacts, 
and interventions. Front Psychiatry 2025; 16:1–14.

15	 Speyer E, Sukul N, Bieber B, Lopes AA, Rayner HC, Robinson BM, et al. 
Associations entre prurit et qualité de vie, dépression et sommeil chez 
les patients avec une maladie rénale chronique modérée ou avancée. 
Nephrol Ther 2018; 14:257–8.

16	 Bangoura  S, Camara  MT, Kaba  F, Diane  BF, Traore  A, Yansane  AS, 
et al. Profil épidémiologique et l’impact du prurit sur la qualité de vie des 
patients hémodialyses. Jaccr Africa. Juil 2024; 8:116–20.

17	 Kouotou EA, Tatsa JT, Folefack FK, Sieleunou I, Nansseu JR, Yumo HA, 
et  al. Retentissement du prurit sur la qualité de vie des patients 
hémodialysés chroniques. Health Sci Dis. Déc 2015; 16:1–6.

18	 Menye  HF, Ongbeli  AT, Ngamby  V, Mahamat  M, Eyoum  C, Halle  MP, 
et  al. Anxiété et dépression en hémodialyse chronique : prévalence, 
facteurs associés et impact social dans deux hôpitaux du Cameroun. 
Health Sci Dis 2020; 21:23–8.

19	 Coulibaly  N, Coulibaly  SP, Coulibaly  M, Tounkara  AA, Sanogo  MS, 
Diallo D, et al. Depression chez les hémodialyses chroniques du centre 
hospitalier universitaire du point G (Bamako-Mali). Mali Med. Jan 2017; 
32:1–6.

20	 Chaanoun  K, Azria  S, Cheikh  S. La dialyse aggrave-t-elle les troubles 
anxiodépressifs chez l’insuffisant rénal chronique ? Nephrol Ther 2022; 
18:446–7.

21	 Danielle  FH, Mahamat  M, Victorine  N, Vincent  N, Fernande  TA, 
Marie Patrice  H, et  al. Epidemiology profile and associated factors of 
depression in chronic kidney disease stage 3-5 and chronic haemodialysis 
patients in Cameroon. Arch Nephrol Urol 2020; 3:108–20.

22	 Aatif T, Achour  I, Arache W, Zajjari Y, Montasser D, Mehssani J, et al. 
Anxiety and depression disorders in adults on chronic hemodialysis. Saudi 
J Kidney Dis Transpl 2022; 33:566–73.

23	 Dahia  CT, Diop  EM, Mah  SM, Lehbib  B, Aly  AS, Meyine  M, et  al. 
Complications cardiaques chez les hémodialysés chroniques, à propos 
de 36 cas à l’hôpital militaire de Nouakchott  (Mauritanie). Cardiologie 
Tropicale.  [En ligne]. Juin 2022  [Consulté le 22 fév 2025]. Consultable 
à l’URL: https://tropical-cardiology.com/Accueil/index.php/2013-08-10-
06-44-55/n-168-avr-mai-juin-2022/424-complications-cardiaques-chez-
les-hemodialyses-chroniques-a-propos-de-36-cas-a-l-hopital-militaire-de-
nouakchott-mauritanie.

24	 Wei J, Li Y, Gui X. Association of hearing loss and risk of depression: a 
systematic review and meta-analysis. Front Neurol 2024; 15:1–15.

25	 Sarıkoç G, Sarı Ü, Naharcı Mİ, Öksüz E. Autonomy, depression and 
affecting factors in the elderly. Gulhane Med J 2020; 62:260–5.

26	 Sanavi  S, Afshar  R. Depression in patients undergoing conventional 
maintenance hemodialysis: the disease effects on dialysis adequacy. 
Dialisis y Trasplante 2012; 33:13–6.

27	 Ati N, Elati Z, Ben khelifa B, Zakhama W, Mnasser A, Binous M. Troubles 
anxiodépressifs et dysfonction érectile chez les patients hémodialysés 
chroniques. Prog Urol 2016; 26:758–9.

28	 Sqalli, Houssaini T, Ramouz I, Fahi Z, Tahiri A, Sekkat FZ, Ouzeddoun N, 
et al. Troubles anxio-dépressifs et qualité de l’hémodialyse. Nephrol Ther 
2005; 1:31–7.

29	 Walters  BA, Hays  RD, Spritzer  KL, Fridman  M, Carter  WB. Health-
related quality of life, depressive symptoms, anemia, and malnutrition at 
hemodialysis initiation. Am J Kidney Dis 2002; 40:1185–94.

30	 Salagre E, Fernandes BS, Dodd S, Brownstein DJ, Berk M. Statins for 
the treatment of depression: a meta-analysis of randomized, double-blind, 
placebo-controlled trials. J Affect Disord 2016; 200:235–42.

https://www.who.int/fr/health-topics/depression#tab=tab_1
https://www.who.int/fr/health-topics/depression#tab=tab_1
https://tropical-cardiology.com/Accueil/index.php/2013-08-10-06-44-55/n-168-avr-mai-juin-2022/424-complications-cardiaques-chez-les-hemodialyses-chroniques-a-propos-de-36-cas-a-l-hopital-militaire-de-nouakchott-mauritanie
https://tropical-cardiology.com/Accueil/index.php/2013-08-10-06-44-55/n-168-avr-mai-juin-2022/424-complications-cardiaques-chez-les-hemodialyses-chroniques-a-propos-de-36-cas-a-l-hopital-militaire-de-nouakchott-mauritanie
https://tropical-cardiology.com/Accueil/index.php/2013-08-10-06-44-55/n-168-avr-mai-juin-2022/424-complications-cardiaques-chez-les-hemodialyses-chroniques-a-propos-de-36-cas-a-l-hopital-militaire-de-nouakchott-mauritanie
https://tropical-cardiology.com/Accueil/index.php/2013-08-10-06-44-55/n-168-avr-mai-juin-2022/424-complications-cardiaques-chez-les-hemodialyses-chroniques-a-propos-de-36-cas-a-l-hopital-militaire-de-nouakchott-mauritanie

