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Hyponatraernia and hiccups

J. GEORGE, K. THOMAS, L. JEYASEELAN, J. V. PETER, A. M. CHERI AN

ABSTRACT
Background. Hiccups are observed in many patients with

hyponatraemia. We performed a case-control study to evalu-
ate their association in a referral teaching hospital in South
India.

Methods. Fifty consecutive patients who developed hic-
cups during an 18-month period were studied. They were
categorized according to age group and diagnosis and con-
trols matched for age and sex were selected from patients
admitted on the same day in the medical wards. Hiccups were
graded on a four-point severity scale at recruitment and every
day till day 7 or till hiccups subsided.

Results. The step-wise logistic regression analysis done to
establish independent association showed that for every
10mEq/L reduction in serum sodium, patients were 17 times
(p=0.001; confidence interval: 4-87) at risk of developing
hiccups.The only other significant determinant ofthe symptom
was the diagnostic category of renal failure (odds ratio=128;
confidence interval: 1-1420). The number of patients who had
hyponatraemia with varying severity of hiccups showed a
dose-response relationship. The crude odds ratios were 7,58
and 320 for mild, moderate and severe hiccups.

Conclusion. There is a strong and independent association
between hyponatraemia and hiccups in hospitalized patients.
A causative association is suggested by the dose-response
relationship demonstrated in the study. In many hospitals in
developing countries where measurement of serum sodium is
difficult and unreliable, it is important to be aware of this
association since it can be easily corrected.
Natl Med J India 1996;9:107-9

INTRODUCTION
Persistent and troublesome hiccups is a common problem in
general medical wards. Documented causes of persistent hiccups
include (i) metabolic disorders like renal failure; (ii) gastro-
intestinal diseases like achalasia of the cardia, Igastro-oesophageal
reflux 2 and oesophageal obstruction;' (iii) subphrenic and dia-
phragmatic pathology;" (iv) myocardial infarction:' and (v) neu-
rological causes such as brain abscesses," brain-stem lesions.'
encephalitis" and demyelination." Hiccups has been reported only
as an unusual manifestation of hyponatraemia."
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We observed that many of our patients with hyponatraemia
often had hiccups. It was, therefore, decided to systematically
evaluate this association in patients admitted to our general
medical wards.

PATIENTS AND METHODS
We adopted a case-control design in which the cases were adult
patients noted to have hiccups at admission or during their stay in
the medical wards of the hospital. The treating doctors were asked
to identify patients who had hiccups and whose serum sodium had
not already been measured. There were no exclusion criteria. The
primary investigator collected blood and urine samples to esti-
mate serum sodium and spot urinary sodium. If the serum creati-
nine had not already been estimated at admission, this was also
done on recruitment. In all patients with hiccups, serum sodium
was estimated on 3 consecutive days after enrolment and the
investigator filled a proforma at admission without prior knowl-
edge of the initial serum or urinary sodium levels. The clinical
diagnosis at admission was made and noted within 24 hours. The
patients were then classified on the basis of their history, clinical
examination and creatinine levels as having (i) renal disease. (ii)
neurological disease, and (iii) other diseases.

Hiccups was graded at admission and on 3consecutive days on
a four-point severity scale as follows:

Grade 0: absent
Grade I: occasionally present and lasting < V2-houra day
Grade II: intermittent, not troublesome and lasting <3 hours a day
Grade III: persistent. causing severe discomfort and lasting

>3 hours a day

Whenever serum sodium was less than 135 mEq/L in patients
with hiccups, oral salt or parenteral sodium replacement or a
combination of both was given depending on the overall condi-
tion of the patient and severity of hyponatraemia. No alterations
were made in the other medications which the patients were
receiving.

For every patient enrolled, one control subject matched for
sex, age and diagnosis was sought from new patients admitted in
the medical wards on the same day or within 24 hours of case
identification. Perfect match was obtained only for 'sex'. The
decade of 'age' (age group) was used as the matching criterion for
age. Since renal failure and neurological diseases are established
causes of hiccups, the control patients were also categorized as
having renal, neurological or other diseases. Serum sodium was
estimated at the time of selection of all control patients.

Statistical analysis
Age group (categorized into IO-year intervals), serum sodium
(categorized into 10 mEqIL intervals), serum creatinine and
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diagnostic criteria (three groups) were entered in the analysis as
independent variables in a case-control design in an unmatched
analysis. Logistic regression was used to assess the effect of
hyponatraemia on hiccups after controlling the effect of diagnosis
and renal failure. The crude odds ratio (OR) was used to estimate
the dose-response effect of the three grades of hiccups (mild,
moderate and severe) and hyponatraemia (Na <130 mEqIL).

The sample size calculation showed that 50 patients had to be
studied to detect with 95% confidence and 80% power an OR of
5 when the probability ofhyponatraemia in the control population
was 10%and more than 200 patients needed to be studied to detect
significantly an OR of 2. It was, therefore, decided to include 50
patients and a similar number of controls in the study.

RESULTS
Fifly patients and 50 controls were selected over an 18-month
study period. The male:female ratio was 46:4 in the 50 case-
control pairs. The mean (SD) age of the hiccups group was 52 (14)
years and the control group 50 (15) years. Primary diagnostic
criteria were matched in 31 pairs. The primary diagnosis of both
groups is given in Table I. The mean (SD) creatinine values in the
cases and controls were 1.96 (2.2) mg/dl and 1.49 (0.9) mg/dl
respectively. The results of logistic regression analysis are given
in Table II. It shows that after correction for diagnosis and levels
of creatinine a 10 mEq/L drop of serum sodium was associated
with a 17 times risk of developing hiccups (CI: 4-87). All the
50 case-control pairs entered into this unmatched analysis.

The results of the subgroup analysis evaluating the dose-
response relationship to the severity of hiccups, the number of
patients in each subgroup, the crude ORs, and the mean serum
sodium values are given in Table III. These values were signifi-
cantly different (p=O.ool). The odds of having <130 mEqIL
sodium in the mild, moderate and severe grades of hiccups were
7 (CI: 2-34), 58 (CI: 8-587) and 320 (CI: 20-829) respectively.

DISCUSSION
Hyponatraemia has been documented to be an uncommon cause
of hiccups, yet we have observed it frequently in our patients. In
the hospital setting there may be many contributing factors to
patients developing hiccups. Therefore, it is difficult in these
situations to establish the association without a carefully planned
study.

The case-control design is prone to a number of biases.
Systematic errors can occur during the selection of patients and
controls and in the measurement of exposure. Special care was
taken in this study to avoid some of these biases. Only patients
whose serum sodium levels were not known at the time of
recruitment were entered into the study. In the selection of
controls care was taken to reduce the sources of confounders.
Since age of the patients and diagnostic groups such as renal
failure and cerebrovascular accidents were considered possible
confounders, controls were matched for these variables (Table I).

The effect of mismatch was further adjusted by analytical
techniques. The logistic regression analysis (Table II) corrects for
confounding effects and calculates the independent risk associ-
ated with hyponatraemia and hiccups. An OR of 17 (CI: 4-87)
suggests that for every 10mEqlL reduction in serum sodium level
the chance of developing hiccups was 17 times that of the control
population. The goodness of fit P value shows that 91% of the
variability in the data set was explained by serum sodium levels
alone. Patients with renal failure were associated with an OR of
128 (CI: 1-1420) which was independent of the contribution by
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TABLEI. Primary diagnosis

Diagnosis Hiccupsgroup
(n=SO)

Controlgroup
(n=SO)

Cerebrovascularaccident
Chronicliverdisease
Entericfever
Hypertension
Malaria
Malignancies
Meningitis
Miscellaneous
Obstructiveairwaydisease
Pleuraleffusion
Pulmonarytuberculosis
Renaldisease

6
7
2
4
2
4
2
8
4
2
2
7

9
6
I
I
2
I
3
8
I
2
4
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TABLEII. Results of the step-wise logistic regression analysis

Criteria Oddsratio CI p value Goodnessof fit

Serumsodium 17 4-87 0.001 0.91
reductionof
10 mEq/L

Renaldisease 128 1-1420 0.02 0.99
Neurological 3 0.3-36 0.6

disease
n=50 case-control pairs CI confidenceinterval

TABLEIII. Dose-response relationship between severity of
hiccups and hyponatraemia

Controlgroup Hiccupsgroup
Mild Moderate Severe

23 12 15
9 10 15

7 58 320
(CI: 2-34) (CI: 8-587) (CI:20-829)

131 (6) 125 (9) 119 (6)

n SO
Numberwithserum 4

sodium<130 mEq/L
Crudeoddsratio

Mean(SO)serum 136 (4)
sodium

hyponatraemia; this improved the goodness of fit to 98%. The
serum creatinine values did not have a significant independent
additional risk after renal failure and was considered as an inde-
pendent category. This was included in the analysis since there
was a mismatch in the diagnostic category and it was thought that
creatinine may have been elevated in the control group. The wide
confidence intervals seen in the results (Tables II and 1lI) are due
to the effect of subgroup analysis. There are only a small number
of patients in each of the categories of the renal and neurological
diagnostic groups and in the individual grades of hiccups to obtain
narrow confidence intervals in the analysis. Our study design was
not suitable to assess the relative importance of dependent vari-
ables (renal failure, age or hyponatraemia) in the causation of
hiccups as these factors were matched in many case-control pairs.

Our results demonstrate that there is a significant (p=O.ool)
association between serum sodium and hiccups independent of
diagnostic groups or creatinine values. The magnitude of this
association is also large (OR 17, CI: 4-87). Causality can be
attributed to this association only if there is a dose-response
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relationship, temporal relationship, consistency and biological
reasoning. Dose-response relationship is an epidemiological
term that signifies that higher grades of exposure (hyponatraemia)
is associated with the disease in question (hiccups) more fre-
quently or more severely. In this study there was a dose-response
relationship between the magnitude of hiccups and the number of
patients having significant hyponatraemia (Table ill). The cut-off
value of 130 mEqIL for serum sodium was decided not on the
basis of extrapolation of data but because this value expressed
more than just a mild reduction in serum sodium. A temporal
relationship is not easy to prove in a case-control design but with
correction of hyponatraemia all the patients recovered from
hiccups in the 3-day follow up period. To attribute this improve-
ment only to the correction ofhyponatraemia is difficult, since the
patients received treatment for many other conditions.

There is an unusual preponderance of males in our study. This
reflects the distribution of beds in the general wards of our
hospital. It is unlikely, however, that there is any association
between 'male sex' and 'hiccups'.

We have shown a strong independent association of hypo-
natraemia and hiccups in patients admitted to our medical wards
and the dose-response relationship suggests a causal relationship
between them. Many hospitals in developing countries do not
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have the facilities to estimate serum electrolytes reliably and it
may be important to be aware of this association because it is very
easily correctable.
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Dynamics of contraceptive practice amongst
urban Indian women

1. K. KANOJIA, N. C. NIRBHAVANE, V. S. TODDYWALA, S. S. BETRABET, S. B. PATEL,
S. DATTE, L. GAUR, B. N. SAXENA

ABSTRACT
Background. Most studies on knowledge, attitude and

practice regarding contraceptives have been conducted in
rural areas and urban slums. In this study, a mixed urban
population was surveyed.

Subjects. Two thousand parous women from different
social and educational backgrounds residing in the metropolis
of MlIl1bai (Bombay), Maharashtra were included in the study.
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Results. Fifty per cent of illiterates. semi-literates and high-
school educated, and 80% of college-educated couples said
that they had no gender preferences for their children, but
actual practice belied this. Regardless of the level of educa-
tion, 25%, 75% and 95% of all couples were sexually active by
6 weeks. 3 months and 6 months after childbirth. Awareness
regarding the availability of various contraceptives increased
with education; 20% of all graduate couples used condoms or
the rhythm method immediately after marriage. After the birth
of their first child, SOOIo of educated couples used spacing
methods whereas even after the birth of their third child more
than 50% of the uneducated did not. The major complaint of the
intrauterine device users was menorrhagia and abdominal
pain, while that of pill users was nausea, giddiness and head-
ache. Spacing methods were popular among the educated.
and terminal ones among the uneducated. Steroidal contra-
ceptive pills were not popular with any group. regardless of the
level of education.


