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Background: Urinary electrolytes have been under investigation as important parameters for diagnosis
of essential hypertension. This study was conducted to determine the urinary electrolytes in non-obese,
non-diabetic patients of essential hypertension in relation to age and sex. Methods: Five hundred age
and sex matched subjects aged 10–60 years having essential hypertension were selected on standard
cross-sectional design excluding secondary hypertensives. 24-hours urinary electrolytes of the subjects
were compared to those in normotensives. Urinary electrolytes in women were compared to age
matched hypertensive men. Results: Significantly higher values of electrolytes were found in essential
hypertensives compared to normotensives. The electrolytes were significantly higher in men compared
to age matched women. Conclusion: Increased 24-hour urinary electrolytes indicate that sodium and
potassium are contributing factors in pathogenesis of cardiovascular diseases including essential
hypertension.
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INTRODUCTION
The relationship of arterial pressure and sodium
consumption has been under investigation for long.1 Till
today no set explanation is given for salt effect owing to
vide fluctuations in trials pertaining to specific methods,
time period, quantities of sodium consumption and
arterial pressure variations.2–4
Evidence from many clinical trials shows that
decreasing salt consumption gives rise to moderate
decrease in arterial pressure in normal and high pressure
subjects5–7 and also low liability of cardiac and vascular
events.8–10
Jan and colleagues found higher sodium loss,
raised molar proportion, and statistically elevated BMI
in hypertensives in contrast to normotensives; and
decreased potassium loss in hypertensive cases in a
study conducted in Kashmir.11 Cheung and co-workers
carried out a research project with hypothesis of a
relation between diastolic blood pressure and 24-hour
sodium loss. In their subjects, diastolic blood pressure
correlated significantly with round-the-clock sodium
loss (r=0.41, p<0.001).12
Coruzzi et al undertook a study to assess the
effect of potassium depletion on blood pressure. They
found that potassium depletion elevates essential
hypertension. That study also suggested that sodium
restriction and calcium and potassium supplementation
might be especially beneficial in the management of salt
sensitive hypertension.13 The present study was
conducted to determine the urinary electrolytes in nonobese, non-diabetic patients of essential hypertension in
relation to age and sex in southern Punjab areas of
Pakistan.
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MATERIAL AND METHODS
This cross-sectional observational study was carried out
at Nishtar Hospital Multan and Sheikh Zayed Hospital
Rahim Yar Khan from Jan to Dec 2014. The study was
conducted on non-obese, non-diabetic population of
Southern Punjab, Pakistan. Five hundred age and sex
matched cases aged 10–60 years were included in the
study. They were further subdivided into subgroups
aged <20 years, 21–40 years and 41–60 years. Subjects
were known hypertensives for the last one year or more.
Secondary hypertensives were excluded from the study.
The 24-hour urinary sodium level of each
patient was assessed by taking 24-hour total urinary
volume. The undiluted specimen was tested using nonselective electrode technique by haemolytic electrolyte
analyzer.14,15

RESULTS
Table-1 shows that among 500 (100%) normotensives
who had sodium 40–140 mmol/L, 165 (33%) were 10–
20 years old, 165 (33%) were 21–40 years old and 170
(34%) were 41–60 years old. The results were
statistically significant (p=0.00).
Among 235 (47%) essential hypertensives
who had sodium 40–140 mmol/L, 100 (20%) were 10–
20 years old, 45 (9%) were 21–40 years old and 90
(18%) were 41–60 years old. Similarly, among 265
(53%) essential hypertensives who had sodium 141–220
mmol/L, 65 (13%) were 10–20 years old, 120 (24%)
were 21–40 years old and 80 (16%) were 41–60 years
old. The results were statistically significant (p=0.00).

http://www.pps.org.pk/PJP/15-3/Zafar.pdf

Pak J Physiol 2019;15(3)

The Table also shows that among 500 (100%)
normotensives who had potassium 25–50 mmol/L, 165
(33%) were 10–20 years old, 165 (33%) were 21–40
years old and 170 (34%) were 41–60 years old. The
results were statistically significant (p=0.00).
Among 380 (76%) essential hypertensives
who had potassium 25–50 mmol/L, 135 (27%) were
10–20 years old, 145 (29%) were 21–40 years old and
100 (20%) were 41–60 years old. Likewise, among 120
(24%) essential hypertensives who had potassium 51–
100 mmol/L, 30 (6%) were 10–20 years old, 20 (4%)
were 21–40 years old and 70 (14%) were 41–60 years
old. The results were statistically significant (p=0.00).
Table-2 demonstrates that among 500 (100%)
normotensives who had sodium 40–140 mmol/L, 250
(50%) were males and 250 (50%) were females. The
results were statistically significant (p=0.00).
Among 235 (47%) essential hypertensives
who had sodium 40–140 mmol/L, 135 (27%) were male

and 100 (20%) were females. Similarly, among 265
(53%) essential hypertensives who had sodium 141–220
mmol/L, 115 (23%) were males and 150 (30%) were
females. The results were statistically significant
(p=0.00).
The Table also describes that among 500
(100%) normotensives who had potassium 25–50
mmol/L, 250 (50%) were males and 250 (50%) were
females. The results were statistically significant
(p=0.00).
Among 380 (76%) essential hypertensives
who had potassium 25–50 mmol/L, 190 (38%) were
males and 190 (38%) were females. Likewise, among
120 (24%) essential hypertensives who had potassium
51–100 mmol/L, 60 (12%) were males and 60 (12%)
were females. The results were statistically significant
(p=0.00).

Table-1: 24-hour urinary electrolytes in normotensives and essential hypertensives according to age [n (%)]
24-Hour Urinary
Electrolytes
Sodium (mmol/L)
<40
40–140
141–220
>220
Total
Potassium (mmol/L)
<25
25–50
51–100
>100
Total

10–20 Yrs

Normotensives
21–40 Yrs
41–60 Yrs

Total

10–20 Yrs

Essential Hypertensives
21–40 Yrs
41–60 Yrs

Total

0 (0)
165 (33)
0 (0)
0 (0)
165 (33)

0 (0)
0 (0)
0 (0)
165 (33)
170 (34)
500 (100)
0 (0)
0 (0)
0 (0)
0 (0)
0 (0)
0 (0)
165 (33)
170 (34)
500 (100)
Chi square=95.80, df=22, p=0.00

0 (0)
100 (20)
65 (13)
0 (0)
165 (33)

0 (0)
0 (0)
45 (9)
90 (18)
120 (4)
80 (16)
0 (0)
0 (0)
165 (33)
170 (34)
Chi square=3.51, df=42, p=0.00

0 (0)
235 (47)
265 (3)
0 (0)
500 (100)

0 (0)
165 (33)
0 (0)
0 (0)
165 (33)

0 (0)
0 (0)
0 (0)
165 (33)
170 (34)
500 (100)
0 (0)
0 (0)
0 (0)
0 (0)
0 (0)
0 (0)
165 (33)
170 (34)
500 (100)
Chi square=84.38, df=24, p=0.00

0 (0)
135 (27)
30 (6)
0 (0)
165 (33)

0 (0)
0 (0)
145 (29)
100 (20)
20 (4)
70 (14)
0 (0)
0 (0)
165 (33)
170 (34)
Chi square=3.71, df=38, p=0.00

0 (0)
380 (76)
120 (4)
0 (0)
500 (100)

Table-2: 24-hour urinary electrolytes in normotensives and essential hypertensives according to sex [n (%)]
24-Hour Urinary
Electrolytes
Sodium (mmol/L)
<40
40–140
141–220
>220
Total
Potassium (mmol/L)
<25
25–50
51–100
>100
Total

Male

Normotensives
Female

Total

Essential Hypertensives
Female

Male

Total

0 (0)
0 (0)
0 (0)
250 (50)
250 (50)
500 (100)
0 (0)
0 (0)
0 (0)
0 (0)
0 (0)
0 (0)
250 (50)
250 (50)
500 (100)
Chi square=58.25, df=11, p=0.00

0 (0)
135 (27)
115 (23)
0 (0)
250 (50)

0 (0)
0 (0)
0 (0)
250 (50)
250 (50)
500 (100)
0 (0)
0 (0)
0 (0)
0 (0)
0 (0)
0 (0)
250 (50)
250 (50)
500 (100)
Chi square=43.31, df=12, p=0.00

0 (0)
0 (0)
0 (0)
190 (38)
190 (38)
380 (76)
60 (12)
60 (12)
120 (24)
0 (0)
0 (0)
0 (0)
250 (50)
250 (50)
500 (100)
Chi square=96.69, df=19, p=0.00

DISCUSSION
Sodium and potassium play substantial role and help in
investigating hypertension among patients. It is worth
mentioning here that urinary sodium was found normal
among both groups but was higher in essential
hypertensives because 100% normotensives and 47%

0 (0)
0 (0)
100 (20)
235 (47)
150 (30)
265 (53)
0 (0)
0 (0)
250 (50)
500 (100)
Chi square=1.05, df=21, p=0.00

essential hypertensives had sodium range of 40-140
mmol/L, while the remaining proportion (53%) of
essential hypertensives had sodium ranging from141–
220 mmol/L. The mean value of sodium of
normotensives was 126.08 and the mean sodium level
of essential hypertensives was 144.68. Another study
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conducted by Jan et al11 showed almost comparable
results to the present study (mean sodium value of
normotensives to be 138.5 mmol/L and mean sodium
level of essential hypertensives to be 140.4 mmol/L).
When the association between normotensives
and essential hypertension was assessed according to
age and 24-hour urinary electrolytes, sodium and
potassium were normal in both groups but most of
essential hypertensives aged 21–40 years had sodium
141–220 mmol/L and potassium 25–50 mmol/L. The
result was found statistical significant.
Association between normotensives and
essential hypertension according to diastolic blood
pressure and 24-hour urinary electrolytes, showed
normal sodium and potassium in both groups, but most
of the essential hypertensives with DPB 100–110
mmHg had sodium 141–220 mmol/L and potassium
25–50 mmol/L. The result was found statistically
significant.
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CONCLUSION
Higher level of 24-hour urinary electrolytes in essential
hypertensives indicates that sodium and potassium are
contributing factor in pathogenesis of cardiovascular
diseases including essential hypertension. Further
investigations into possible role of dietary salt content in
causation of essential hypertension are suggested.
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