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Abstract

Hyponatremia is a very common electrolyte imbalance 
in admitted diabetic patients which leads to substantial 
morbidity and mortality. There is no existing record for 
profiling of hyponatremia in Bangladeshi diabetic subjects. 
The objective of this study was to find out the factors 
influencing hyponatremia and associated co-morbidities in 
admitted diabetic patients of a tertiary care hospital. Samples 
were selected from all adult nonpregnant diabetic patients 
with serum sodium level < 135 mmol/L irrespective of their 
cause of admission. A total number of 115 admitted diabetic 
patients with hyponatremia were studied. Informations were 
collected in a semi structured data collection form for analysis. 
Hyponatremia was found to be more common in the aged 
(47%) and female populations (63.5%). Vomiting was found 
to be the most common factor (51.3%) causing hyponatremia 
in the admitted diabetic patients. Other common factors 
influencing hyponatremia were diarrhea, sweating, severe 
hyperglycemia, diabetic ketoacidosis and drugs especially 
diuretics. The commonest co-morbid condition associated 
with diabetes was hypertension. Thiazide diuretics should be 
used with caution in the elderly who are prone to develop 
hyponatremia. 
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Introduction

Hyponatremia is defined as a serum sodium (Na+) 
concentration less than 135 mmol/L1-4and is a common 
electrolyte abnormality in diabetes mellitus (DM). It is often 

detected asymptomatically, or in a patient with non specific 
symptoms (like anorexia, nausea, lethargy, headache, malaise, 
muscle cramps) or may also be associated with profound 
disturbances of cerebral function attributable to cerebral 
edema1. Symptoms often do not occur until the serum Na+ 
concentration drops below 125 mmol/L5. Hyponatremia can 
cause substantial morbidity and mortality, and ironically, 
incorrect treatment can add to the problem. Treatment of 
hyponatremia involves first determining the cause and then 
correcting this when possible. 

Hyponatremia is classified into 3 groups according to 
clinical history and volume status1,5: (i) Hypovolemic 
hyponatremia (Na+ deficit with a relatively smaller water 
deficit)- like gastrointestinal loss (vomiting, diarrhea); 
insensible loss (sweating, fever); renal loss: diuretics, salt 
wasting nephropathy, mineralocorticoid deficiency and 
cerebral salt wasting (ii) Euvolemic hyponatremia (water 
retention alone)- like Syndrome of Inappropriate Anti 
Diuretic Hormone (SIADH), hypothyroidism, primary 
polydipsia, glucocorticoid deficiency and (iii) hypervolemic 
hyponatremia (Na+ retention with relatively greater water 
retention)- like heart failure, hepatic cirrhosis, nephrotic 
syndrome & chronic renal failure. 

Hypertonic hyponatremia is usually due to hyperglycemia. 
Transient hypertonic hyponatremia may also occur due 
to osmotic shifts of water out of cells caused by mannitol 
infusion and use of radiocontrast agents1,2. Artefactual causes 
of isotonic hyponatremia (pseudohyponatremia) can occur in 
the presence of severe hyperlipidemia or hyperproteinemia1,2, 
and now rarely occurs as a result of improved laboratory 
techniques for measuring serum Na+. Severe hyponatremia 
can develop after elective surgery in healthy patients2. 
Medical procedures such as colonoscopy have also been 
associated with hyponatremia2. Massive absorption of 
irrigant solutions that do not contain sodium (e.g., those 
used during transurethral prostatectomy) can cause severe 
and symptomatic hyponatremia6. The hyponatremia of beer 
potomania occurs in patients who consume large amounts of 
beer3. Beer is very low in protein and salt content.

It is well known that hyperglycemia is associated with a 
decrease in serum Na+ concentration7. Glucose being an 
osmotically active molecule, hyperglycemia can induce a 
fall in serum Na+ levels by shifting water from intra-cellular 
to extra-cellular compartments. It has been calculated that 
serum Na+ falls by 1.6 to 2.4 mmol/L for every 5 mmol/L 
rise in serum glucose levels8. It is also well known that 
the hyperglycemia in diabetic ketoacidosis can cause 
osmotic diuresis leading to dehydration and electrolyte 
loss, particularly of Na+ and potassium8. Example of drugs 
used for treating comorbid conditions like hypertension in 
diabetes are thiazide or loop diuretics, may also result in 
hyponatremia. 

Data regarding the incidence and influencing factors of 
hyponatremia in DM in our country is limited. The objectives 
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of this study were (i) to identify the factors responsible for 
hyponatremia in admitted diabetic patients (ii) to find out 
the comorbidities associated with DM and (iii) to assess the 
demographic status of the admitted diabetic patients and 
evaluate their effect on hyponatremia. 

Materials and Methods

Study Design: It was a cross sectional study. Study Subjects: 
The target population of this study was adult diabetic 
patients. Place of the study: The study was conducted in the 
in-patients department of Medicine at Bangladesh Institute of 
Health Sciences (BIHS) and Hospital, Dhaka. Study Period: 
This study was carried out for 9 month from January 2013 to 
September 2013. 

Inclusion criteria:

*Adult (> 18 years) male and female patients

*Suffering from DM

*Admitted in the department of Medicine in BIHS and 
Hospital

*Identified to have hyponatremia on admission (admission 
serum Na+ being <135mmol/L) 

Exclusion Criteria:

*Unwilling to be included in the study

*Persons with mental illness

*Pregnant diabetic patient

Sample size: This sample size was a total 115. Sampling 
method: Sampling was made from all the admitted diabetic 
patients found to have hyponatremia (community acquired 
hyponatremia) irrespective of their cause of admission and 
fulfilling the inclusion & exclusion criteria as mentioned. 
Data collection instrument: Semi-structured questionnaire 
and checklist. Data collection technique: All participants 
were face to face interviewed followed by physical 
examination. Subjects were advised to give blood samples 
from the antecubital vein using disposable plastic syringe. 
Random blood glucose (RBG) on admission was done by 
bedside standardized glucometer from finger prick. Bedside 
readings by glucometer indicated “high” when RBG was > 30 
mmol/L; which we have considered as severe hyperglycemia 
in this study. Urine for routine examination was collected 
in a test tube. Urine ketone bodies were estimated bedside 
by reagent strip method. All the necessary informations 
were endorsed in the data collection sheet. Data editing, 
coding, cleaning, and analysis: All the responses obtained 
from the patients were coded numerically and entered into 
the Statistical Package in Social Sciences (SPSS) windows 
version 16.0 software program for analysis.

Results

The study was carried out among 115 diabetic patients having 
hyponatremia on admission. Table 1 shows distribution 
of patients according to age, sex, residence, education, 
occupation and economic status of the total study sample 
of 115. Of the 115 subjects 9.5% belonged to the age group 

of 20 to 39 years, 43.5 % to the age group 40 to 59 years, 
and most (47.0%) belonged to the age group of 60 years and 
above. The lowest age was 20 years and the highest was 80 
years. Their mean age was 56.1 years and SD was + 13.5 
years. Total number of male respondents was 42 (36.5%) 
and female, 73 (63.5%). Majority of the patients (76.5%) 
belonged to urban population. The rest belonged to semi-
urban (13.0%) or rural area (12.2%). Most of the respondents 
(41.7%) had junior school certificate (JSC) level of education 
or less, followed by (26.0%) higher secondary school 
certificate (HSC), graduation and above level (15.7%) and no 
education at all (16.4%). Most were involved in household 
work (54.8%) followed by self employed (23.5%), doing 
government or private service (09.5%) and unemployed/
dependant (12.2%). Financial condition was found to be of 
average in 46.1 %, good in 32.2 % and below average in 21.7 
% of the study subjects.

Table 1: Socio-demographic Profile of the study samples 
(n=115)

Variables Number Percentage

Age(yrs) 

20-39 11 09.5

40-59 50 43.5

60+ 54 47.0

Sex

Male 42 36.5

Female 73 63.5

Residential  Area

Urban 88 76.5

Semi-urban 13 11.3

Rural 14 12.2

Education

No formal schooling 19 16.4

Up to JSC (up to class VIII) 48 41.7

Up to HSC (up to class XII) 30 26.0

Graduation and above 18 15.7

Occupation

Service (government/private) 11 09.5

Self-employed/business 27 23.5

Household work 63 54.8

Unemployed/dependant 14 12.2

Financial Condition 

Average (13000-30000 taka/
month)

53 46.1

Good (>30000 taka/month) 37 32.2

Below average (<13000 taka/
month)

25 21.7 

In our study we have considered hyponatremia when serum 
sodium level was found < 135 mmol/L. The lowest value of 
serum Na+ in this study was 107 mmol/L. The mean value 
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of serum Na+ level was 127 mmol/L with standard deviation 
(SD) of 5.4 mmol/L.  Table 2 shows distribution of the 
patients having different ranges of serum Na+ level. It shows 
that the majority of patients with hyponatremia had serum 
Na+ level ranging from 130—134 mmol/L (46.1%) followed 
by 28.7% with serum sodium level of 125—129 mmol/L. 

Table 2: Serum sodium concentration of the study 
subjects (n=115)

Serum  Sodium in mmol/L Number Percentage
130—134 53 46.1
125—129 33 28.7
120—124 21 18.3
114— 119 05 04.3
<115 03 02.6

Figure 1 shows the distribution of type of diabetes. Type 
2 diabetes (T2DM) was 92.2% and type 1, 7.8%. Figure 
2 shows the co-morbidities in the diabetic samples at the 
time of hospital admission. About 66.1% subjects had 
Hypertension, 32.2% had Chronic Kidney Disease (CKD), 
18.3% had Dyslipidemia, 13.0% had Ischemic Heart Disease 
(IHD), 5.2% had Fatty Liver, 4.3% had Cerebrovascular 
Disease, and 2.6% had Congestive Cardiac Failure (CCF). 

Figure 1: Type of diabetes (n=115) 

Abbreviation: T1DM, type 1 diabetes; T2DM, type 2 diabetes

Figure 2: Co-morbidities associated with diabetes 
(n=115): Multiple responses

Abbreviation: HTN, Hypertension; CKD, Chronic Kidney 
Disease; DL, Dyslipidemia;  IHD, Ischemic Heart Disease; 
FL, Fatty Liver; CVD, Cerebro Vascular Disease; CCF, 
Congestive Cardiac Failure. 

Figure 3 shows diabetic status of the study subjects at the 
time of hospital admission. Diabetes was found not to be 
controlled strictly in most of the study patients (77.4%). 
Severe hyperglycemia (RBG > 30 mmol/L) was present in 
15.7% of the subjects on hospital admission. 

Figure 3: Status of diabetic control on admission (n=115)

The factors precipitating hyponatremia revealed on hospital 
admission is shown in table-3. Vomiting was found the 
most common cause of hyponatremia (51.3 %) followed by 
diarrhea (26.1%), severe hyperglycemia (15.7%), diabetic 
ketoacidosis (12.2%), pyrexia due to known or unknown 
cause (18.3%), excessive sweating due to pyrexia or other 
cause (14.8%), inadequate salt intake due to severe anorexia 
or voluntary restriction (12.2%),and thiazide induced 
hyponatremia used for treatment of hypertension (7.0%). 
Hyponatremia in edematous condition due to CCF was 03.5%, 
CKD was 02.6% and other cause (like hypothyroidism) was 
01.7%. No apparent cause of hyponatremia was found in 
04.3% of case. 

Table 3: Factors precipitating hyponatremia (n=115)

Variables Number* Percentage*
Vomiting 59 51.3
Diarrhea 30 26.1
Severe hyperglycemia 18 15.7
Diabetic ketoacidosis 14 12.2
Pyrexia 21 18.3
Excessive sweating 17 14.8
Inadequate salt intake 14 12.2
Drug (thiazide) induced 08 07.0
Excessive plain water 
intake

05 04.3

CCF with edema 04 03.5
CKD with edema 03 02.6
Other causes 02 01.7
No apparent cause 05 04.3

*Multiple responses

Discussion

The main purpose of this study was to find out the 
precipitating factors responsible for hyponatremia in 
admitted diabetic patients. It is essential to find out the 
cause of hyponatremia for a rational management. Studies 
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have shown that hyponatremia is common in hospitalized 
patients and is responsible for significant morbidity and 
mortality9-12. In one study the mortality rate was 20%13. 
Hyponatremia is a common electrolyte disturbance in the 
elderly admitted sick patients13. Most of the diabetic patients 
in our study were elderly having age of 60 years and above 
(47.0%). The incidence is much more in the elderly mainly 
owing to impaired ability to maintain water and electrolyte 
homeostasis in response to dietary and environmental 
changes14. The sensation of thirst, renal function and tubular 
concentrating abilities are often impaired in the elderly. In 
this study 63.5% of diabetic subjects having hyponatremia 
were female. In one prospective study on hyponatremia, 60% 
of the cases were female14. A female preponderance (55%) 
was also seen in another study13. Studies have shown that 
female gender is an important risk factor for the development 
of severe complications15. Chronic hyponatremia in 
postmenopausal women is common16. Most of the patients 
in our study had multiple co-morbid conditions of which 
hypertension was the most common (66.1%). It was found 
to be 61% by a study conducted in Bangladesh Institute of 
Research and Rehabilitation in Diabetes, Endocrine and 
Metabolic Disorders (BIRDEM) 17. Another study also 
revealed hypertension to be the most common (69%) co-
morbid condition in patients with hyponatremia13.  

The most common precipitating factor for hyponatremia 
found in this study was vomiting (51.3%) followed by 
diarrhea (26.1%). Severe hyperglycemia associated with 
hyponatremia was found in 15.7% of study subjects. 
Thiazide diuretics used for the treatment of hypertension 
in the elderly can result in hyponatremia.  In this study 7.0 
% of patients receiving thiazides developed hyponatremia. 
Hyponatremic hypertensive syndrome is a well known entity, 
the most common association being in patients with essential 
hypertension receiving thiazide diuretics18.  Many studies 
have reported that drugs especially thiazide diuretics are a 
major cause of hyponatremia in elderly 6,14,19.

This study shows that most of the patients (46.1%) with 
hyponatremia had serum Na+ level ranging from 130—
134 mmol/L. Mild hyponatremia, which is common in 
asymptomatic ambulatory individuals, is considered by 
many clinicians to be a generally benign finding. However, 
during the past decade, several community-based studies 
have shown that mild hyponatremia carries specific 
morbidity as it has been independently associated with gait 
and attention deficit, and with an increased risk of falls20, 
bone fractures21, and possibly osteoporosis22,23. A recent 
prospective cohort study found that the risk of mortality 
in individuals with hyponatremia is evident even in mild 
cases (serum Na+ concentration 130–134 mmol/L), which 
constituted the majority of cases in their study24. Importantly, 
they found only a small difference in the absolute prevalence 
of hyponatremia when corrected for hyperglycemia, and no 
effect on the association between hyponatremia and mortality. 
Studies reveal that outlook of a patient with hyponatremia 
is governed principally by etiology, and not by serum Na+ 
level14.

Hyponatremia is the most common and important electrolyte 
abnormality encountered in hospitalized elderly diabetic 
patients with the potential for significant morbidity and 
mortality. Women are seen to develop hyponatremia 
more than men. Hypertension is the most common co-

morbid condition associated with diabetes.  Drugs that 
cause electrolyte imbalance especially diuretics should 
be used with caution in the elderly as they are prone to 
develop electrolyte imbalance. Patients with hyponatremia 
are often asymptomatic. It is also important to note that 
even mild hyponatremia may potentially lead to adverse 
outcomes. Serum electrolytes should be measured in every 
admitted elderly diabetic patient irrespective of the cause of 
admission. Because there are many causes of hyponatremia 
and the treatment differs according to the cause, a logical 
and efficient approach to the evaluation of patients with 
hyponatremia is imperative.
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