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Abstract: Introduction: Chronic kidney disease (CKD) represents an important cause of death and a burden on health
systems particularly in low-income countries. To fight this epidemic early detection and primary prevention in at-risk
population are recommended but in many African countries, they are inexistent. In this study we assessed the interest of
integrating CKD screening in routine medical visits of private sector workers in Dakar.

Methods: We conducted a cross-sectional survey in two major private companies who provided regular medical check-
up to their employees. Data were collected during annual medical visits. Prevalence of chronic kidney disease (CKD)
and additional costs related to renal screening were calculated. Statistical analyses were performed with SPSS 16.0.

Results: We included 402 adults (266 men and 136 women) with a mean age of 46.2 +7.6 (23-75). The mean estimated
glomerular filtration rate was 99.8+23.5 ml/min/1.73m? (ranges 35.7-133.5 ml/min/1.73m?). Prevalence of CKD was
22.4% (22.2 % in women versus 22.8 % in men). Albuminuria was present in 5.5% of them. Hypertension was found in
12.1% of patients and prevalence of diabetes was 9.7% and 16.8% for obesity. Introduction of systematic renal
screening helped to detect 90% CKD patients who had no clinical symptom even in those with diabetes and/or high
blood pressure. Additional cost of the renal tests was estimated to 03 USD per worker yearly. Risk factors associated
with low eGFR were age (OR= 1.15, 95% Cl= 1.02 - 2.45; p=0.02) and systolic blood pressure (OR= 1.82, 95% CI=1.10
- 4.36; p=0.03).

Conclusion: Despite limited sample size, this study demonstrates that opportunistic screening activities in specific socio-

professional groups are helpful alternative in absence of national screening and prevention program.
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INTRODUCTION

Chronic kidney disease (CKD) represents one of the
greatest public health challenges in the 21th century [1,
2]. It has a major impact on healthcare systems and
economical productivity particularly in low-income
countries [3]. To fight this epidemic, the World Health
Organization (WHO) recommends development of
population-based screening and prevention programs
which are cost-effective [4, 5]. However effective
national programs are not yet implemented in many
countries like Senegal and reliable data on CKD at
population level are lacking [6, 7]. Meanwhile
alternative strategies have to be developed in order to
reduce the CKD burden. In this study we assessed the
impact of combining CKD screening activity to routine
occupational medicine visits of private sector workers
in Dakar (capital city of Senegal).

METHODS

We conducted a cross-sectional survey in two
private companies in Dakar between March and May
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2010. A representative sample of workers was
randomly selected during routine occupational
medicine visits. CKD screening was added to standard
clinical and biological tests usually proposed to workers
by general practitioners. For each participant, we
collected demographical data, medical history, blood
pressure (BP), weight, height, waist circumference,
tobacco and alcohol use, fasting blood glucose (FBG).
All tests were performed according to standard
methods and with calibrated devices. To evaluate renal
function, two additional tests were performed: dosage
of serum creatinine by Jaffe’s method and urinary
albumin excretion (UAE) measured with semi-
quantitative strips. Prevalence of CKD and additional
costs induced by the renal screening were determined
to evaluate the impact of our strategy. Participation in
the study was free and after clear consent.
Hypertension was defined according to JNC7 report [8].
Glomerular filtration rate (GFR) was estimated using
the MDRD equation and CKD was defined according to
National Kidney Foundation guidelines [9]. Patients
with abnormal values were referred to a physician for
further treatment. Statistical analyses were performed
with SPSS 16.0 (Chicago, IL). Continuous variables
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Table 1: Demographical and Clinical Characteristics of the Population. (Data are Expressed as Mean tStandard
Deviation or Number and Percentage)
All participants Hypertensives Normotensives p-value
(n=402) (n=49) (n=353)
Age (years) 46.2+7.6 (23-75) 49.4+12.6 45.7+7.3 0.01
Sex-ratio 1.95 1.58 2.01 0.06
Familial history 165 (41.0%) 28 (57.1%) 157 (38.8%) 0.26
Tobacco use 28 (7%) 08 (7.5%) 20 (5.9%) 0.54
Alcohol use 54 (13.5%) 06 (18.0%) 48 (4.4%) <0.01
Physical inactivity 174 (43.3%) 36 (39.8%) 138 (50.0%) 0.05
BMI (kg/m®) 25.9 +4.3 (14.5-41.2) 25.3 +4.0 27.1+4.7 <0.01
FBG (g/l) 1.04 +0.3 (0.7-3.1) 1.33+0.3 1.04 +0.9 0.02
SCr (mg/dl) 1.1 +0.3 (0.7-1.8) 2.40+0.4 0.92+0.5 0.01
eGFR (ml/min) 99.8+23.5(35.7-133.5) 86.5+24.8 101.6 £22.4 0.05
Albuminuria>1g/l 22 (5.5%) 16 (32.6%) 06 (1.7%) 0.02

BMI= body mass index; FBG= fasting blood glucose; SCr= serum creatinine; eGFR= estimated glomerular filtration rate according to 4-variables MDRD equation.

were presented as mean = standard deviation and
categorical variables as percentage. Comparison of
proportion and means were done with Chi-square test
and Student's t-test as appropriated. Multivariate
regression analysis was used to assess the
demographical and clinical data associated with CKD.
A p value <0.05 was considered as statistically
significant.

RESULTS

Among a target population of 756 workers, 402 of
them were effectively included in the study. Their mean
age was 46.2 +7.6 (23-75 years) and 66.2% were
males. Mean diastolic systolic and diastolic BP were
131.0 £22.0 and 82.9 £12.7 mm Hg respectively.

Demographical, clinical and biological
characteristics of participants according to their

hypertensive status are presented in Table 1. The main
cardiovascular risk factors presented by workers were
hypertension (24.0%), diabetes (9.7%) and obesity
(16.8%).

Chronic kidney disease was found in 22.4% (22.2 %
in women versus 22.8 % in men) and albuminuria was
present in 22 workers (5.5%). The majority patients
presented with CKD stage 1 while the stages 2 and 3
were respectively found in 32 (8.2%) and 08 (2.0%)
individuals. Chronic kidney disease was significantly
more frequent in patients with hypertension compared
to those without high blood pressure.

With the previous screening method, only one over
10 cases was detected but introducing a systematic
renal screening helped to identify 90% more patients
with CKD. The total cost of serum creatinine dosage
and albuminuria detection was estimated to 03 US
dollar per participant. The integration of renal screening

Table 2: Multivariate Logistic Regression Analysis of Risk Factors Associated with Low GFR (< 60 ml/min/1.73m?)
Odds Ratio [95% Confidence Interval] p
Age group 1.15 1.02 - 2.45 0.02
School education 0.99 0.76 - 2.54 0.17
Physical activity 0.65 0.57-0.99 0.55
Family history of renal disease 2.02 0.76 - 6.45 0.68
Hypertension 1.82 1.10- 4.36 0.03
Diabetes 1.26 0.93-4.74 0.06
Obesity 1.33 0.56 - 6.98 0.46

BP= blood pressure; eGFR= estimated glomerular filtration rate according to MDRD equation.
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in the routine medical check-up did not require any
more human resource and the visit duration was the
same.

At univariate analysis, low eGFR was significantly
correlated with age, obesity and high blood pressure.
After multivariate logistic regression, only age and SBP
remained associated with an increased risk of low
eGFR <60 ml/min/1.73m* while obesity and diabetes
failed to reach statistical significance (see Table 2). All
patients diagnosed with CKD were referred to a
specialist for a better care.

DISCUSSION

This study shows that integrating CKD screening in
the periodic occupational medicine visits is a feasible
and effective way to detect patients before onset of
clinical symptoms. Interestingly, one CKD patient over
nine was detected at early stages where therapeutic
interventions are most efficient [4, 5]. The
supplementary cost related to renal tests was much
lower compared to the benefit of numerous patients
whose pathology was revealed by the screening. The
combination of many screening activities in the same
facility is now becoming the tendency in management
of chronic diseases [7].

In sub-Saharan Africa, little is known about CKD
epidemiology in general population because
community-based studies are very scarce [1]. Previous
studies showed lower prevalence than with respectively
13.2% in Ghana [10] and 12.4% in Kinshasa [11]. Also,
albuminuria was more frequent in our sample
compared to data from Belgian population where only
0.4% showed abnormal urinary albumin excretion [13].
Abnormal UAE is now identified as an independent

35+

cardiovascular risk factor and amplifies mortality risk
even in patients with early stage CKD [14]. In some
countries, routine screening of albuminuria in workers
and students demonstrated efficacy to detect some
glomerular diseases earlier [15]. Multivariate analysis
showed that hypertensive patients have a 82% risk
excess of low eGFR compared to normotensive
participants. Similarly, several previous studies
identified hypertension as one of the strongest CKD
risk factor [1, 9, 14].

As expected we found that the majority of CKD
patients were not aware of their disease. Rate of
awareness are reported to be low even in developed
countries and further efforts are needed to sensitize
governments and populations about CKD [1].

For long-term reduction of CKD morbidity and
mortality at population level, early detection and
prevention activities are strongly recommended
because of their high cost/benefit ratio [5, 7, 15].
Developed countries spend 2-3% of their health
expenditures for management of ESRD patients who
represent less than 0.03% of patients [16]. The
situation is probably worse in low-income countries
where healthcare expenditures are very limited and the
majority of ESRD patients die because of dialysis
inaccessibility [3].

Currently, there is not enough evidence to support
cost-effectiveness of screening CKD in general
population and the recommended strategy is to target
high-risk populations [6, 7, 15]. However, identification
of high-risk individuals might be difficult in sub-Saharan
Africa as the majority of populations do not have
access to healthcare services [17]. In this context,
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Figure 1: Distribution of chronic kidney disease according to gender.
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opportunistic screening activities focusing socio-
professional groups can be helpful alternative until the
implementation of integrated national early detection
and management programs [5]. More information and
sensitization activities on kidney diseases have to be
provided to populations.

CONCLUSION

This study revealed a high prevalence of chronic
kidney disease in Senegalese private sector workers
contrasting with a very low awareness. Early
asymptomatic stages are the most frequently found
and associated risk factors are ageing and
hypertension. Integration of CKD screening in routine
occupational medicine visits would improve early
detection and management of patients with renal
diseases.
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