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The aging process frequently results in maladaptation in 

the organ systems and physiological functions, making the 

geriatric more prone to imbalances in electrolytes [1-3]. 

Contributing to these changes are eight physiologic 

changes, including decreased body water amount, 

glomerular �ltration rate, the urinary concentrating 

capacity, raised anti-diuretic hormone quantity, atrial 

natriuretic peptide level, declining aldosterone quantity, 

decreased thirst central nervous system sensitivity, and 

decreased free water clearances [4-6]. In addition, 
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diminished intrarenal prostaglandin production may 

impact elderly people's capacity to excrete water. 

Additionally, the elderly may be more sensitive to osmotic 

stimuli, contributing to hyponatremia. However, the 

majority of elderly individuals retain the ability to dilute 

their urine, and hyponatremia only arises in the context of 

rise in water intake and triggering factors [7-9]. In addition 

to a low-salt diet, elderly individuals with hypertension or 

heart failure can additionally decrease the amount of 

protein they consume, which may impair their water 
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I N T R O D U C T I O N

It is widely recognized that eight physiological alterations make elderly people more susceptible 

to contracting hyponatremia. The frequency and outcome of this condition however, seldom 

studied and thus merits exploration. Objective: To study the frequency and outcome of 

hyponatremia among elderly patients. Methods: The present descriptive case series was 

conducted from on a group of 207 consented elderly individuals of both sexes at Liaquat 

university hospital. A survey contains questions about biographical information, socio-

demographics, the existence and degree of hyponatremia. The chi-square test was used to 

examine the relationship between hyponatremia and outcome. The data were analyzed with 

SPSS version-21.0. Results: Males made up 61.8% of the sample, while females made up the 

remaining 38.2%. The average length of hospitalization was �ve days (±3 SD). Hyponatremia was 

present among 59 (28.5%) of the inpatients (43 males and 16 females), out of which a majority 

(45) recovered and 11 died while the chronic liver disease and diabetes mellitus were common 

comorbid observed in relation to hyponatremia among elderly population. Conclusions: 

Hyponatremia exists in a substantial proportion of geriatric patients, as determined by 

meticulous examination and the condition may lead to adverse outcomes. 
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M E T H O D S

excretion. Hyponatremia is periodic and varies with the 

seasons due to diminished renal function, increased 

sodium losses, decreased consumption of salt, and higher 

�uid intake. Among all the other electrolyte imbalances, 

hyponatremia is the commonest in the elderly, and even 

more so among those who are hospitalized [10]. 

Hyponatremia is when the amount of sodium in the blood is 

less than 135 mEq/L (135 mmol/L). It is thought that about 

7% of healthy older people have blood sodium levels of 135 

mEq per L or less. The prevalence among in-patients may 

only be higher [11]. Despite the high prevalence, there is 

little awareness regarding the serious implications and 

clinical consequences of hyponatremia. The clinical 

presentation of patients with hyponatremia varies from 

mild symptoms like lethargy (22.5%) to vomiting (314%) and 

neurological manifestations such as seizures and altered 

sensorium (10.4%) [12, 13]. Hyponatremia has been linked 

to bad things happening to older people. A study of 4,123 

elderly people found that 16% of those diagnosed with 

hyponatremia died in the hospital, while only 8% of 

individuals with the illness did [14]. The magnitude of this 

problem is immense and an end to it is nowhere in sight. 

With a greater proportion of population reaching the age of 

60 years and most living longer (due to advanced 

healthcare facilities), a greater number of individuals are 

likely to encounter hyponatremia and face its associated 

morbidity and mortality. There was a scarcity of recent 

published evidence pertaining to this important matter and 

research is therefore necessary to explore the matter in 

depth and assess the frequency and outcome of 

hyponatremia in the elderly so that we might understand 

the situation better. This research hopes to �ll this 

knowledge gap. Thus, the objective of the study was to 

determine the frequency and outcome of hyponatremia in 

elderly patients admitted at Liaquat University Hospital, 

Hyderabad.

The sample size for this descriptive case series was 

determined using the WHO formula and was 207 elderly in-

patients who were treated at the Department of Medicine 

at the Liaquat University of Medical and Health Sciences in 

Jamshoro between the months of August 2019 and 

February 2020 on individuals who were over 60 years, 

patients from both sexes, and a history of fatigue, vomiting, 

or convulsions were among the eligibility requirements for 

the study. The criteria for exclusion for the study were 

those who did not agree to take part in the trial, as well as 

patients who had pseudo-hyponatremia. The informed 

permission of each and every elderly in-patient was 

obtained prior to the recruitment process, and the non-

probability consecutive sampling method was utilized. A 

venous blood sample measuring 2 cc was drawn into a 

syringe with a capacity of 5 cc, and it was then delivered for 

analysis of the serum electrolyte (sodium) level. After doing 

an examination on the specimen, a senior pathologist who 

has more than �ve years of relevant work experience was 

given the responsibility of writing the �nal pathology 

report. Hyponatremia, a blood sodium level of below 135 

mEq/L, mild = 130-134 mmol/L, moderate = 125-129 mmol/L, 

and severe beneath 129 mmol/L, an elderly person as 60 to 

80 years while the recovered (improved) outcome as 

normalization of blood sodium level (above 135 mEq/L) 

within 7 days of hospitalization whereas the death outcome 

as demise of the individual (no sign of existence, both 

pupils �xed and dilated, no heartbeat or breathing, no blood 

pressure readings recorded). The information was 

gathered through the use of pre-structured surveys, which 

had questions concerning fundamental  biodata, 

sociodemographic particulars, and inferences drawn from 

history taking, clinical examination, and laboratory tests. 

The researcher was responsible for covering any and all 

costs associated with laboratory investigations that were 

pertinent to this study. During the course of the research 

project, strict con�dentiality was upheld, and informed 

consent was collected in languages that were either 

nationally or regionally prevalent (depending on the 

circumstances). All of the procedures were carried out in 

accordance with medical ethics. SPSS version-20.0 was 

used to do the analysis on all of the patients' data. When it 

came to qualitative data, we computed both the frequency 

and the percentage (%), but when it came to quantitative 

variables like age, we computed the mean and the standard 

deviation (SD). The strati�cation process was carried out 

while the post-strati�cation chi-square test was carried 

out on the variables that were categorical and a p-value of 

less than ≤0.05 was regarded as being signi�cant in 

statistical terms.

R E S U L T S

The average age of the group was 69.00 ± 5.00 while 61.8% 

of the group was made up of men and 38.2% was made up of 

women. The mean duration of hospitalization was 5 days 

(±3 SD). Hyponatremia was present among 59 (28.5%) of the 

inpatients (43 males and 16 females), out of which a majority 

(45) recovered. A majority (61.8%) of the sample comprised 

of males i.e., 128 patients, while females constituted a 

minority (38.2%) i.e., 79 patients. A greater proportion 

(nearly 3/4th) of the study participants hailed from urban 

areas (78.3%). Hyponatremia was present among a 

considerable proportion i.e., 28.5% of the patients. Among 

the patients with hyponatremia, the severity was 

categorized most commonly as moderate, followed by 

severe and lastly mild. Recovery (in 7 days) was achieved in 

less than a quarter of the sample. Adverse outcome 

(mortality) was noted in 18% of the patients. The severity of 
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hyponatremia increased with increasing age and more 

common among males. The results are presented in Table 

1-6.

D I S C U S S I O N
Table 1: Prevalence of hyponatremia V/S age

Up to 65 (n = 51)

66 – 70 (n = 79)

71 – 75 (n = 62)

76 – 80 (n = 15)

Total (207)

Age (Years) p-value

<0.05*

Hyponatremia is a common and serious entity among the 

elderly in-patients. In parallel with increased prevalence of 

people reaching the age of 60 years, the prevalence of 

hyponatremia is also believed to be increasing, worldwide. 

This descriptive study was performed to evaluate the 

frequency and outcome of hyponatremia among elderly 

patients [15]. Hyponatremia may affect people of all ages. 

However, published evidence states that the elderly 

individuals are most affected by the condition [16]. This 

research observes a similar trend. The average age of the 

people in the sample was 69.00 ± 5.00 years. Looking into 

the gender paradigm, it is revealed that there was a 

predisposition towards the male gender with 61.8% of the 

sample comprising of males while the remaining 38.2% 

being comprised of females. Literature review reveals that 

there is con�icting evidence on the matter with some 

suggesting that the condition is more common in females 

than in males, while others reporting that more elderly 

females are admitted for hospital care around the world [17, 

18]. Additionally, a greater proportion of the male patients 

were found to be suffering from hyponatremia than the 

female patients even when weighed against their individual 

frequencies, suggesting that males may be more at risk of 

developing hyponatremia than their female counterparts. 

Literature too reports synonymous �ndings [19]. In this 

research, 78.3% of the study participants belonged to 

urban areas, while the remaining 21.7% hailed from rural 

background. Several studies on the prevalence of 

individuals admitted for hospital care have demonstrated 

the importance of residence on the likelihood of needing 

hospital care [20, 21]. Our �ndings, backed by research, 

show that the incidence of hyponatremia rises with age and 

sex [22]. These results corroborate other published 

research linking hyponatremia to an elevated disease 

burden risk [23, 24]. Our study found people who had 

medical issues that require them to take drugs that have 

been linked to hyponatremia. Our �ndings corroborate 

previous research linking the use of thiazides, ACE 

inhibitors/ARBs, SSRIs, TCAs, carbamazepine, and 

lamotrigine to hyponatremia. This, though a unique 

approach is supported by the �ndings of studies that take a 

more in-depth approach [25, 26]. It had been di�cult to 

determine if hyponatremia is only a sign of illness 

progression or whether hyponatremia is actually 

detrimental to hospitalized patients, despite the fact that 

both hyponatremia and its implications have been linked to 

negative outcomes. Hyponatremia has been shown to be a 

Hyponatremia (n = 59)

Yes No

08 (15.7%)

18 (22.8%)

24 (38.7%)

09 (60%)

59 (28.5%)

43 (84.3)

61 (77.2%)

38 (61.3%)

06 (40%)

148 (71.5%)

Table 2: Severity of hyponatremia V/S age

Up to 65 (n = 08)

66 – 70 (n = 18)

71 – 75 (n = 24)

76 – 80 (n = 09)

Total (59)

Age (Years)
Severe

01 (12.5%)

05 (27.8%)

08 (33.3%)

06 (66.7%)

20 (33.9%)

Severity of Hyponatremia

Mild Moderate

04 (50%)

02 (6.1%)

04 (16.7%)

01 (11.1%)

11 (18.6%)

03 (37.5%)

11 (61.1%)

12 (50%)

02 (22.2%)

28 (47.5%)

Table 3: Prevalence of hyponatremia V/S gender

Male (n = 128)

Female (n = 79)

Gender p-value

> 0.05

Hyponatremia

Yes No

43 (33.6%)

16 (20.3%)

85 (66.4%)

63 (79.7%)

Table 4: Severity of hyponatremia V/S gender

Male (n = 43)

Female (n = 16)

Gender
Severe (n = 20)

Severity of Hyponatremia

Mild (n = 11) Moderate (n = 28)

08 (18.6%)

03 (18.7%)

21 (48.8%)

07 (43.8%)

14 (32.6%)

06 (37.5%)

Table 5: Outcome (recovery Vs mortality) among study population

Achieved

Not Achieved

Variables Frequency (%)

45 (76.30%)

14 (23.70%)

Recovery

Yes

No

11 (18.60%)

48 (81.40%)

Mortality

Table 6: Prevalence of hyponatremia V/S spectrum of 

comorbidity

Pulmonary Tuberculosis 
(n = 18)

Chronic Liver Disease
(n = 41)

Congestive Cardiac 
Failure (n = 13)

Acute Cerebrovascular 
Accident (n = 28)

Obstructive Airway 
Disease (n = 21)

Hypertension (n = 77)

Comorbidity p-value

< 0.05

> 0.05

> 0.05

< 0.05

< 0.05

> 0.05

Hyponatremia

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

02 (11.1%)

16 (88.9%)

15 (36.6%)

26 (63.4%)

07 (53.8%)

06 (46.2%)

03 (10.7%)

25 (89.3%)

02 (9.5%)

19 (90.5%)

17 (22%)

60 (78%)

Yes

No

Yes

No

14 (21.9%)

50 (78.1%)

09 (26.5)

25 (73.5%) 

Diabetes Mellitus (n = 64)

SIADH (n = 34)

> 0.05

> 0.05

DOI: https://doi.org/10.54393/pjhs.v4i07.921
Auroj H et al.,

Frequency and Outcome of Hyponatremia

48
PJHS VOL. 4 Issue. 7 July 2023 Copyright © 2023. PJHS, Published by Crosslinks International Publishers



proxy for root pathology instead of an independent harmful 

condition, according to recent evaluations of small 

inpatient populations with hyponatremia. Although we do 

not investigate the root causes of the undesirable results 

we observe, we do aim to �nd some sort of correlation in 

our study [27-29]. We also show that those with 

hyponatremia with no other known medical problems have 

a higher mortality rate than those with the same 

demographics with normonatremia. Hyponatremia has 

been associated with a signi�cantly higher likelihood of 

mortality in all participants, even after taking into account 

age, sex, comorbidities, and other factors which may affect 

death rates. This suggests that there is an adverse effect of 

a chronic hypotonic state above that of the underlying 

illness. Similar �ndings have been seen in other studies 

[30, 31]. Smaller studies conducted recently on older 

individuals in community settings have found similar links 

between hyponatremia and all-cause death. Our research 

is one of very few to show that hyponatremia is clinically 

signi�cant and increases the risk of death in a large in-

patient group of the elderly [32, 33]. Our �ndings add to the 

increasing amount of proof that mild hyponatremia is not 

benign, and they call attention to the need for more 

research into the association among chronic hyponatremia 

and adverse outcomes, as well as the possibility that 

increased monitoring for hyponatremia in ambulatory 

healthcare environment as well as therapy of these 

individuals may improve outcomes [34, 35]. The 

hyponatremia was observed as 11.1%, 24.7% and 51% in the 

study by Jastaniah et al., [36], Zhang et al., [37] and Jain et 

al., [26] whereas the mortality was observed as 11.7%, 

17.4% and 19% in the study by Zhang et al. [37], Ioannou et 

al., [38] and Shapiro et al., [39]. In the study by Dash et al., 

the most prevalent comorbidity was hypertension (63%), 

and the presence of multiple comorbidities was associated 

with hyponatremia (p=0.001) [40]. Even though the longer 

hospital stays (p=0.001) and a greater death rate was not 

possible to demonstrate (p=0.699). Using a public hospital 

provided us with many bene�ts, one of which was an 

extensive group that was generally representative of the 

population. However, our study was limited by time and only 

measured serum sodium once, so the results do not re�ect 

shifts in clinical practice. Because blood osmolality was 

not monitored, pseudo-hyponatremia and dilutional 

hyponatremia had to be detected by indirect means. The 

general prevalence of hyponatremia was reduced by 

excluding participants with pseudohyponatremia and 

dilutional hyponatremia from the subset of individuals with 

hyponatremia. However, this did not substantially alter the 

general statistics. 

C O N C L U S I O N S

reach the conclusion that hyponatremia affects a sizeable 

percentage of older persons and the condition may lead to 

adverse outcomes. 

It is possible, after giving the matter signi�cant thought, to 
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