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R E P LY

Reply to comment on: Urinary sodium excretion and its
associationwith blood pressure in Nigeria: A nationwide
population survey

Dear Editor,

We thank Khitan and colleagues1 for their comments on our recent

article.2 We discussed some of the issues raised in the limitations sec-

tion of the article; however, we wish to offer further explanations. Khi-

tan and colleagues were concerned about the interpretation of our

findings in terms of reverse causality. We think that this is outside

the scope of the research. The cross-sectional design of our study was

not intended to explore the causal link between sodium and hyperten-

sion since temporality of association is a strong criterion for causality.

Cross-sectional studies at best will generate hypothesis which should

be tested further using appropriate study designs. We however agree

with the assertion that salt intake may be affected by several factors

including medical conditions such as hypertension and heart failure.

We made effort to adjust for the pre-existing medical conditions. We

achieved this by enquiring from patients if they were on antihyperten-

sive medications or had previously been advised by any health profes-

sional to reduce salt intake on account of one cardiovascular disease

or the other. Despite adjusting for these factors (use of antihyperten-

sivedrugand reduction in salt intake), theassociationof salt intakewith

blood pressure remainedweak and non-significant.

Judging from themedian urinary creatinine value we reported, they

posed another question regarding the adequacy of the 24-h urine col-

lected by the participants. Though a very laborious exercise, estimation

of sodium excretion in 24-h urine, as corroborated by Khitan and col-

leagues, is the gold standard for assessing salt intake. Various methods

including Para Aminobenzoic acid (PABA) recovery and urinary crea-

tinine excretion have been used previously to assess the adequacy of

24-h urine collection in various epidemiological surveys but all of them

have their limitations.3 On account of these limitations, two previous

multi-country survey—INTERMAP4 and INTERSALT5 did not use any

of these two methods. Rather, they employed strict protocols which

entailed (i) starting and stopping urine collection in person, and (ii) ask-

ing participants to redo urine collection if they reported missing a few

drops, or (iii) if the 24-h urine volume is< 250ml. In addition to the use

of strict protocols and expunging participants whose urine volumewas

less than 300 ml; we did not include individuals whose urinary creati-

nine coefficientwere below5th or above 95th percentile of distribution
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in the final analysis. About 11%of patientswith complete recordswere

not included in the final analysis as a result of this.

As noted in our article2 the urinary creatinine value was lower

than that reported in the literature.6 We are convinced that the poor

nutrition status of individuals residing in both rural and urban areas

included in our study was responsible for this. Although Khitan and

colleagues have argued otherwise by referring to one study conducted

among African Americans in the USA7 and two other studies6,8 con-

ducted among Blacks living in Africa. They opined that since African

Americans enrolled in the CARDIA study had higher level of serum

creatinine compared to their European counterparts,7 urinary creati-

nine of our population should be higher than reported. Comparing our

population with the blacks of the CARDIA studymay be inappropriate.

The CARDIA study enrolled blacks with incomplete African ancestry

(averaged at 72.5%) and high socio-economic status (where more than

65% earn over 25 000 dollars per annum). Similarly, in contrast to our

study, other two studies among native Africans included individuals

living in the urban cities of Kinshasa6 or Yaounde,8 majority of whom

are young people. Expectedly, serum/urine creatinine should be higher

among these populations given their higher socio-economic status

and lower average age. This is further supported by the fact that the

urine creatinine we reported was lower compared to that reported in

Kinshasa, while the urine volume compares favorably between the two

populations.

SOURCES OF FUNDING

Welcome Trust Seed Grant in Science (200755/Z/16/Z).

CONFLICT OF INTEREST

None of the authors declares a conflict of interest.

Augustine N. Odili MBBS, FMCP, PhD

Babangida S. Chori BSc

Circulatory Health Research Laboratory, College of Health Sciences,

University of Abuja, Abuja, Nigeria

J Clin Hypertens. 2021;23:1939–1940. wileyonlinelibrary.com/journal/jch 1939

http://creativecommons.org/licenses/by/4.0/
https://wileyonlinelibrary.com/journal/jch


1940 ODILI AND CHORI

Correspondence

Augustine NonsoOdili MBBS, PhD, Circulatory Health Research

Laboratory, University of Abuja TeachingHospital, Gwagwalada, Abuja

902101, Nigeria.

Email: augustine.odili@uniabuja.edu.ng

REFERENCES

1. Khitan Z, Pramod S, Ogu I. Comment on: urinary sodium excretion and

its association with blood pressure in Nigeria: a nationwide population

survey. J Clin Hypertens (Greenwich). 2021;23(5):1094-1095.
2. Odili AN, Chori BS, Danladi B, et al. Urinary sodium excretion and its

associationwith blood pressure inNigeria: a nationwide population sur-

vey. J Clin Hypertens (Greenwich). 2020;22(12):2266-2275.
3. John KA, Cogswell ME, Campbell NR, et al. Accuracy and useful-

ness of select methods for assessing complete collection of 24-hour

urine: a systematic review. J ClinHypertens (Greenwich). 2016;18(5):456-
467.

4. Stamler J, ChanQ,DaviglusML, et al. Relation of dietary sodium (salt) to

blood pressure and its possiblemodulation by other dietary factors: the

INTERMAP study.Hypertension. 2018;71(4):631-637.
5. Intersalt: an international study of electrolyte excretion and blood pres-

sure. Results for 24hour urinary sodiumandpotassiumexcretion. Inter-

salt Cooperative Research Group. BM J. 1988;297(6644):319-328.
6. M’Buyamba-Kabangu JR, FagardR, LijnenP,MbuywaMbuyR, Staessen

J, Amery A. Blood pressure and urinary cations in urban Bantu of Zaire.

Am J Epidemiol. 1986;124(6):957-968.
7. Peralta CA, Risch N, Lin F, et al. The association of african ancestry and

elevated creatinine in the coronary artery risk development in young

adults (CARDIA) study. Am J Nephrol. 2010;31(3):202-208.
8. Edinga-Melenge BE, Yakam AT, Nansseu JR, et al. Reference intervals

for serum cystatin C and serum creatinine in an adult sub-Saharan

African population. BMCClin Pathol. 2019;19(1):4.

mailto:augustine.odili@uniabuja.edu.ng

	Reply to comment on: Urinary sodium excretion and its association with blood pressure in Nigeria: A nationwide population survey
	SOURCES OF FUNDING
	CONFLICT OF INTEREST
	REFERENCES


