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Abstract

Background: Chronic kidney disease (CKD) represents a major public health burden in sub-Saharan Africa, predominantly
affecting young working-age adults. Despite free dialysis policies implemented in Senegal since 2012, the broader
socioeconomic consequences of end-stage kidney disease (ESKD) on patients and their families remained poorly documented.
Aim: This study aimed to estimate the socioprofessional and economic impact of dialysis on ESKD patients and their families
in 2019. Setting: The nephrology and dialysis department of Aristide Le Dantec Hospital, a national level Il referral center in
Dakar, Senegal. Methods: An analytical cross-sectional study was conducted from January to December 2019. Data were
collected through medical record reviews and face-to-face interviews. Direct and indirect costs were calculated, and catastrophic
health expenditure was assessed using a 20% annual household income threshold. Results: A total of 89 patients were enrolled.
The mean age was 47.83 years and 87.36% had no health insurance. Weekly working hours declined from 38.32 before diagnosis
to 4.93 hours after. Job loss affected 59.09% of patients. Nearly all patients (89.53%) reported social repercussions, primarily
activity limitations. Additionally, 43.68% sold personal assets to cover treatment costs, and 18.39% contracted loans.
Catastrophic health expenditure affected 95.98% of patients, with out-of-pocket costs representing 52.86% of total management
expenditures. Conclusion:; Despite state subsidies, ESKD imposed a devastating socioeconomic burden on patients and families.
Strengthening health insurance coverage and expanding social protection for CKD patients is strongly recommended.
Contribution: This study provides critical evidence on the socioprofessional consequences of ESKD in West Africa, informing
equitable health policy and resource allocation for kidney disease management in low- and middle-income countries.
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1. Introduction

Chronic kidney disease is defined as a decrease in creati-
nine clearance below 90 ml/min/1.73 m? [1]. Various com-
municable and non-communicable diseases lead to renal com-
plications, and many individuals with kidney disease lack ac-
cess to care.

Chronic kidney disease is a global public health issue. In
2015, more than 353 million people (5% of the world's popu-
lation) suffered from CKD [2]. In developed countries it pri-
marily affects elderly individuals, whereas in Africa it pre-
dominantly occurs in young working-age adults, increasing at
an annual rate of 5% in industrialized nations.

In the United States the prevalence is approximately 13%,
affecting nearly 20 million Americans, with 650,000 patients
on dialysis in 2010 [3]. In sub-Saharan Africa the prevalence
is 13.9%, ranging from 2% in C&e d'lvoire to 30.2% in Zim-
babwe [4].

In Senegal the prevalence is estimated at 4.9%. In 2019 the
number of patients on dialysis in public facilities rose to 842,
including 50 on peritoneal dialysis [4]. Since 2012 the Gov-
ernment has made dialysis free of charge, increased center
numbers from 4 to 23 [5], and enacted Law n<2015-22 on
organ donation and Decree n<2018-1583 establishing the
NCDT [5]. Despite these efforts, residual costs continue to
burden patients and families.

The objective of this study was to estimate the socioprofes-
sional and economic impact of dialysis on ESKD patients and
their families in 2019.

2. Materials and Methods

2.1. Study Setting

The study was conducted in the nephrology, dialysis, and
kidney transplantation department of Aristide Le Dantec
Hospital (HALD) in Dakar, a national level Il referral cen-
ter.

2.2. Type and Period of Study

Analytical cross-sectional study with an economic focus,
conducted from January 2 to December 31, 2019.

2.3. Study Population

2.3.1. Inclusion Criteria

ESKD patients regularly dialyzed at HALD for at least one
year during 2019 with a complete medical record.
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2.3.2. Exclusion Criteria

Patients who refused to participate, whose health condition
prevented answering questions, or whose records were incom-
plete or lost.

2.3.3. Recruitment

Exhaustive recruitment of all patients meeting inclusion cri-
teria.

2.4. Data Collection

Medical record review combined with face-to-face inter-
views. A structured form collected sociodemographic, clinical,
socioprofessional, and cost data.

2.5. Variables and Cost Calculations

Indirect costs assessed as productivity loss (annual in-
come before minus current income). Income thresholds per
2017 HEA Senegal: low <769,450 FCFA; middle 769,450—
1,388,100 FCFA; high >2,234,500 FCFA (1 euro=655.96
FCFA; 1 USD=571.30 FCFA). Catastrophic health expendi-
ture (CHE) defined as annual health expenditure >20% of
annual household income [13]. Direct costs included trans-
portation, medications, laboratory, radiology, consultations,
and accommodation.

2.6. Data Analysis

Data entered in Excel and analyzed using Epi Info 7. De-
scriptive statistics and t-test for cost comparisons between di-
alysis modalities (significance: 0.05).

2.7. Ethical Considerations

Informed consent obtained from all participants. Strict con-
fidentiality and anonymity assured. Legal guardian used for
patients under 18.

3. Results

3.1. Descriptive Results

A total of 89 patients were enrolled. Mean age 47.83 £13.40
years (range 15-83). Females 51.96% (n=53). Among 87 pa-
tients, 71.26% were married. Informal workers 44.44%; no em-
ployment 37.37%. No health insurance: 87.36% (Table 1).
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Table 1. Distribution of Patient Characteristics.

Sociodemographic characteristics N (N=89) Percentage (%o) Mean

Age (years): <20/ 20-29/30-39/40-49/50-59/>60 2/7/15/25/21/19 2/8/17/28/24/21 47.83 +£13.40 years

Gender: Male / Female 43 /57 48.04/51.96 Sex ratio = 0.92

Marital status: Married / Single / Divorced / Widowed 63/19/3/4 71.26/20.69/3.45/4.60 —

Professional activity: Informal / No activity / Formal / 4413711216 44.4413737/1212/6.06 —

Student

Health insurance: Private / Mutual org / None 11/0/78 12.64/0/87.36 —
3.2. Socioprofessional |mpact 3.2.3. Monthly Occasional Assistance

20 patients (23.81%) received monthly assistance: 85%

3.2.1. Primary Household Earner from family, 15% from employers. Mean: 48,894 + 64,277

Among 86 patients, 29 (33.72%) were the primary earner FCFA.

before ESKD diagnosis. ) )
3.2.4. Impact on Professional Life

3.2.2. Working Hours 76.74% (n=66) of 86 patients confirmed professional life
Mean weekly hours declined from 38.32 +27.75 before di- ~ Impact. Job loss was the main consequence (59.09%, n=39)
agnosis to 4.93 +10.99 after. (Figure 1).
H Job loss m Other  m School interruption
70,0%
60,0%
60,0%  571% 9 i
50,0%
40,0%
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Peritoneal dyalisis Hemodyalisi TOTAL

Figure 1. Distribution of patients according to the impact of CKD on professional life and dialysis modality.

3.2.5. Impact on Social Life 3.2.6. Borrowing and Asset Sales
89.53% (n=77) reported social repercussions. Activity lim- 18.39% (n=16) resorted to loans (mean: 229,615 +257,443
itations accounted for 51.95% (n=40) of cases. FCFA). 43.68% (n=38) sold personal or family assets to fi-

nance care (Table 2).
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Table 2. Distribution of dialysis patients according to assets sold, by dialysis modality (Freq. = Frequency; n = number of patients).

Peritoneal Dialysis (n=7) Hemodialysis (n=31) Total (n=38)
Category

Freq. % Freq. % Freq. %
Land plot 1 14.29 15 48.39 16 42.11
Gold / Jewelry 4 57.14 7 22.58 11 28.95
Work equipment 1 14.29 6 19.35 7 18.42
Household appliance 1 14.29 2 6.45 3 7.89
Transportation / Vehicle — — 1 3.23 1 2.63
Total 7 100.00 31 100.00 38 100.00

3.2.7. Stigmatization and Catastrophic Expenditure
8.14% (n=7) experienced stigmatization from neighbors. 95.98% of patients faced catastrophic health expenditure (Figure 2).

Socioprofessional Impact of CKD — Appendices

60.0% N
o
= =
& )
50.0% L ¥ = <
0% S &
M 0
S
40.0%
o
= M Less than 20%
o
30.0% & 1 Between 20-50%

1.2%
24.2%

Between 50-100%

Figure 2. Distribution according to the share of ESKD management expenditures on patient income by dialysis modality.

3.3. Total Management Costs

Hemodialysis total costs: 1,136,580,121 FCFA (54.79% patient-borne) (Table 3). Peritoneal dialysis: 345,342,284 FCFA
(46.52% patient-borne) (Table 4). All dialysis patients: 1,481,922,405 FCFA (52.86% patient-borne) (Table 5).

Table 3. Distribution of management costs for hemodialysis patients according to funding sources.

Cost types Total amount (FCFA) Patients and/or families Amount (%) State Amount (%)
Direct medical costs 638,583,502 124,719,502 (19.53%) 513,864,000 (80.47%)
Direct non-medical costs 151,416,823 151,416,823 (100%) 0 (0%)

Indirect costs 346,579,796 346,579,796 (100%) 0 (0%)

Total costs 1,136,580,121 622,716,121 (54.79%) 513,864,000 (45.21%)
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Table 4. Distribution of management costs for peritoneal dialysis patients according to funding sources.

Cost types Total amount (FCFA) Patients and/or families Amount (%) State Amount (%)

Direct medical costs 217,413,140 32,713,940 (15.05%) 184,699,200 (84.95%)

Direct non-medical costs 19,044,144 19,044,144 (100%) 0 (0%)

Indirect costs 108,885,000 108,885,000 (100%) 0 (0%)

Total costs 345,342,284 160,643,084 (46.52%) 184,699,200 (53.48%)
Table 5. Distribution of management costs for all dialysis patients according to funding sources.

Cost types Total amount (FCFA) Patients and/or families Amount (%) State Amount (%)

Direct medical costs 855,996,642 157,433,442 (18.39%) 698,563,200 (81.61%)
Direct non-medical costs 170,460,967 170,460,967 (100%) 0 (0%)
Indirect costs 455,464,796 455,464,796 (100%) 0 (0%)
Total costs 1,481,922,405 783,359,205 (52.86%) 698,563,200 (47.14%)

4. Discussion

4.1. Study Limitations

This study was conducted in 2019 prior to the COVID-19
pandemic in Senegal (the first case was recorded in March
2020); therefore, any reference to COVID-19 as a contextual
factor is not applicable to this study period. Additional limita-
tions include reliance on patient recall for some cost items,
receipts not always available for verification, limited dialysis
bed capacity with 13—-19-month waiting times, and exclusion
of patients from private-sector facilities.

4.2. Epidemiological Data

4.2.1. Age

Mean age 47.83 years, similar to Dakar [6], Saint-Louis [7],
India [8], and Madagascar [2]. While KANE Y et al. had
found a mean age of 41.3 years, with extremes of 12 and 72
years [9]. Higher means in UK (58.2) [10], US (54.3) [11], and
France (76) [12] reflect population aging.

4.2.2. Gender

Female predominance (51.96%, sex ratio 0.92) may reflect
higher cardiovascular risk factors among Senegalese women
[14]. 72.55% were on hemodialysis; mean session duration
5.1 +2.79 hours; mean dialysis vintage 6.57 +3.93 years.
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4.2.3. Education Level

More than half 60.68% were educated, primarily at the sec-
ondary level (30.34%) [14]. This contrasts with other settings,
such as Congo [15], Rabat, Morocco [16], northern Senegal in
2012 [17], and rural Haiti [18], where it was found that most
of these patients had less than 6 years of schooling. In our case,
this could be explained by the setting in which we conducted
our research, which is located in the heart of the city, limiting
access to a large portion of the population, and leading us to
assume that the population that frequented this institution is
not a true representation of our society as a whole.

4.3. Socioprofessional and Economic Impact

The progression from CKD stage 3 to CKD stages 4-5 was
associated with a 1.3 &4.2 fold increase in costs, with the high-
est costs associated with end-stage renal disease at $20,110 to
$100,593 per patient [22].

One in three families lost their primary breadwinner.
Weekly hours collapsed from 38.32 to 4.93. Assistance re-
ceived by 23.81%, mostly from families (85%), similar to
Ahoui et al. [23]. Patient-borne costs (54.79% hemodialysis)
exceed Indian estimates [19, 20] but are comparable to Ethio-
pia [21]. Nearly all (95.98%) faced CHE, consistent with India
(93.4%) and Ethiopia (90%) [21]. A Thai study found lower
EuroQol-5D scores in CHE patients (0.76 vs. 0.82, p<0.001)
[24]. Social disruption: 89.53%. Stigmatization: 8.14% vs.
4.47% in Benin [23].
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5. Conclusions

CKD constitutes a major global public health issue. Despite
state subsidies, ESKD imposed a devastating socioeconomic
burden on patients and families in Senegal. Strengthening
health insurance and expanding social protection for CKD pa-
tients is strongly recommended to achieve universal health
coverage and the Sustainable Development Goals.
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ANACMU  Agence Nationale De La Couverture
Maladie Universelle

PNA Pharmacie Nationale d'Approvisionnement
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