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ABSTRACT

Introduction: As the medical facilities are improving, the life expectancy is increasing which has led
to rapid rise in elderly population. The epidemiology of many diseases in elderly has been modified,
including calcium imbalance. This study aims to know the prevalence of hypocalcemia in elderly
population visiting a tertiary care center of Kathmandu.

Methods: A descriptive cross-sectional study was conducted in a tertiary care center of Kathmandu
from March to July 2020 after obtaining ethical clearance (Ref: 2003202007). Total 402 participants
at or above 60 years of age groups visiting outpatient departments were included in the study by
convenience sampling method excluding those under vitamin D and calcium supplements. Serum
total calcium level was measured using standard routine method and corrected with albumin. The
serum calcium value less than 8 mg/dl was considered as hypocalcemia in accordance with the ref-
erence range of our laboratory. Data analysis for calculation of frequency and proportion was done
in Statistical Package of Social Sciences.

Results: The prevalence of hypocalcaemia in elderly was found to be 97 (24.1%). Out of 286 partic-
ipants of age group 60-74 years, hypocalcemia was seen in 75 (26.2%) and among 116 participants
of age group > 74 years, 22 (19%) were hypocalcemic. Among 181 male participants, 44 (24.3%) had
hypocalcemia and out of 221 female participants, 53 (24%) had hypocalcemia.

Conclusions: The finding of present study suggests that hypocalcemia is common among elderly
which can be life threatening. Therefore, regular monitoring of serum calcium is recommended for

this age group.
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INTRODUCTION
The life expectancy is increasing with improvements in D and comorbidities like chronic kidney disease and
medical facilities, which has modified the epidemiology parathyroid dysfunction in elderly.?5
of many diseases including calcium imbalance and
requires attention to provide health necessity to elderly. Elderly group comprises around 9% of the total
The Nepali Senior Citizens Act defines elderly as an population in Nepal and increased incidence of
adult at or above 60 years of age." hypocalcemia is expected as this group of population is

expected to increase to 11% by 2030.° Therefore, this
The normal functioning of many biological processes study aims to assess the prevalence of hypocalcemia
like  muscle contraction, nerve  transmission, in elderly population visiting a tertiary care center of
coagulation and several enzymatic actions require Kathmandu.
calcium. Therefore, hypocalcemia is associated with a
major threat to life which may occur due to decreased Correspondence: Dr. Sangita Thapa, Department of

Biochemistry, Kathmandu Medical College Teaching Hospital,
Duwakot, Bhaktapur, Nepal. Email: shyara837@gmail.com, Phone:
+977-9860316661.

dietary uptake, reduced absorption, hypovitaminosis
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METHODS

This is a descriptive cross-sectional study conducted
in Kathmandu Medical College Teaching Hospital
(KMCTH) from March 2020 to July 2020 after obtaining
ethical approval from Institutional Review Committee
of KMCTH (Ref.: 2003202007). Participants visiting
KMCTH outpatient departments who were at or above
60 years of age were included in the study after
obtaining written informed consent. Convenience non-
probability sampling technique was used to select the
study participants. Elderly participants on vitamin D and
calcium supplementation were excluded.

Sample size was calculated using the formula:
N =2’2xpxq/e?

= 1.962x 0.61 x 0.39 / 0.052

=365

where,
n= required sample size,
Z= 1.96 at 95% Confidence Interval
p= prevalence, 61.31%’
g= 100-61.31% =38.69%
e= margin of error, 5%
Adding 10% non-response rate, sample size was
estimated to be 402.

Blood samples were routinely drawn by venipuncture
and centrifuged to separate serum. Serum total calcium
and serum albumin were estimated in Humalyzer
Primus semi-automated clinical chemistry analyzer using
reagents supplied by Human Diagnostics. Serum total
calcium level was measured based on o-cresolphthalein-
complexone method and corrected with serum albumin
level according to the formula: corrected serum calcium
= measured calcium + [(4.1-albumin) x 0.8].% °
Serum calcium value of 8-11 milligrams/deciliter (mg/
dl) was considered normal, value less than 8 mg/
dl as hypocalcemia and value above 11 mg/dl as
hypercalcemia in accordance with the reference range
of our laboratory. Statistical analysis was done using
Statistical Packages for Social Sciences version 16.
Mean with standard deviation (SD) were calculated
for quantitative data. Frequency and percentage were
calculated for categorical data like age groups, gender
and calcium groups.

RESULTS

Out of 402 elderly participants, hypocalcaemia
was found in 97 (24.1%) as depicted (Figure 1).
Hypercalcemia was found among 6 (1.5%) participants
and 299 (74.4%) had normal calcium level. The mean
age of the hypocalcemic participants was 70.1+6.01
years.
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Figure 1. Distribution of total participants according

to calcium status.

Among total participants, 286 (71.1%) were in age
group 60-74 years and 116 (28.9%) were >74
years of age. Hypocalcemia was found to be more in
participants of 60-74 years of age 75 (26.2%) than the
participants of >74 years of age 22 (19%) (Table 1).

Table 1. Distribution of serum calcium status
according to age group.

Categories Hypocalce- Normal Hypercalce-

mia n (%) calciumn mian (%)
(%)

Total 97 (24.1) 299(74.4) 6 (1.5)

(n=402)

Age groups

(years)

60-74 75 (26.2) 208 (72.7) 3 (1)

(n=286)

>74 22 (19) 91 (78.4) 3 (2.6)

(n=116)
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Out of total participants, 181 (45%) were male and
221 (55%) were female. Hypocalcemia was found to
be slightly higher in male 44 (24.3%) than female 53
(24%) (Table 2).

Table 2. Distribution of Serum calcium status
according to gender.

Gender Hypocalce- Normal calci- Hypercalce-
mia n (%) um n (%) mia n (%)

Male 44 (24.3) 135 (74.6) 2 (1.1)

(n=181)

Female 53 (24) 164 (74.2) 4 (1.8)

(n=221)

DISCUSSION

The age related electrolytes deficiencies are common
in elderly population. The present study was conducted
to measure the prevalence of hypocalcemia among
elderly and was found to be 24.1%. The mean age
of participants with hypocalcemia was 70.1+6.01
years. The prevalence of hypocalcemia was seen more
in 60-74 years of age than those above 74 years of
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age. Hypocalcemia is a multifactorial disorder and the
studies on prevalence of hypocalcaemia in general
population were very scanty for comparison. A
study conducted by Catalano et al. reported that the
prevalence of hypocalcemia among the participants
over 65 years was 61.31% and in overall participants
was 27.72%.” Other studies, which compared the
serum calcium between young and elderly group, have
found lower serum calcium in elderly as compared to
young participants.'®"

Serum calcium level is closely monitored and maintained
by the action of parathyroid hormone, vitamin D and
serum ionized calcium itself on kidney, bone and
gastrointestinal tract.'> As ageing progresses, due
to decreased dietary uptake and reduced absorption,
calcium homeostasis is altered.? Vitamin D deficiency,
renal failure, and parathyroid hormone deficiency or
resistances are the common culprits of hypocalcemia
in elderly.3%"3 A study conducted by Suryanarayana et
al. found the prevalence of vitamin D deficiency to be
56.3% among elderly = 60 years of age.'* The activity
of renal enzyme, 1-a hydroxylase, is responsible for
formation of active vitamin D, which decreases with
age leading to vitamin D deficiency and ultimately
results hypocalcemia in elderly.’”® Andong et al. have
suggested that the prevalence of chronic kidney disease
increases with age, which can explain hypocalcaemia
in elderly.’® The finding of the present study is in lieu
with the widespread interest ascribed to deficiency of
vitamin D and increased prevalence of chronic kidney

disease seen in elderly.

According to the present study, hypocalcaemia was
found to be slightly more in male than female and this
finding is comparable to Mansoor et al. and Catalano
et al. which also reported similar findings in their
respective studies.'’

This study has certain limitations. Estimation of ionized
calcium is considered as the most accurate method.
However, due to cost factor and unavailability in
our set up, we opted for albumin corrected calcium
measurement. The samples were recruited from a
single tertiary center so the results obtained may not be
generalized to whole Nepalese population.

CONCLUSIONS

The present study concludes that hypocalcemia is a
frequently observed electrolyte disorder among elderly
population, which can be a major threat to life. Regular
monitoring of serum calcium is therefore mandatory in
elderly. Additionally, identifying the underlying etiology
of hypocalcemia and treating the cause along with
calcium supplementation is recommended.

ACKNOWLEDGEMENTS

We would like to acknowledge the support of all the
staffs of Biochemistry laboratory, KMCTH.

Conflict of Interest: None.

REFERENCES

1. Central Bureau of Statistics. National Population and
Housing Census 2011, National Report [Internet].
Kathmandu: Government of Nepal National Planning
Commission Secretariat; 2012. [cited 2020 Aug 19]. Available
from: https://unstats.un.org/unsd/demographic social/
census/documents/Nepal/Nepal-Census-2011-Voll.pdf
[Full Text]

2. Bullamore JR, Wilkinson R, Gallagher JC, Nordin BE,
Marshall DH. Effect of age on calcium absorption. Lancet.
1970;2(7672):535-7. [PubMed | Full Text | DOI]

3. Aldasouqi S, Glassy CM, Glassy MS, Treska A,
Caldwell-McMillan M, Gossain V. Asymptomatic severe
hypocalcemia secondary to vitamin D deficiency in an elderly
patient. Case Rep Endocrinol. 2011 Nov 2;2011:830952.
[PubMed | Full Text | DOI]

4. Liu C, Tang L, Goel P, Chambers T, Kokot N, Sinha
U, et al. A practical mathematic method to predict
and manage hypocalcemia after parathyroidectomy
and thyroidectomy. Ann Otol Rhinol Laryngol. 2020
Jan;129(1):70-7. [PubMed | Full Text | DOI]

5. Levin A, Bakris GL, Molitch M, Smulders M, Tian J, Williams
LA, et al. Prevalence of abnormal serum vitamin D, PTH,
calcium, and phosphorus in patients with chronic kidney

JNMA | vOL 58

ISSUE 231

disease: results of the study to evaluate early kidney disease.
Kidney Int. 2007;71(1):31-38. [PubMed | Full Text | DOI]

6. Kandel R. Ageing and the elderly. The Kathmandu Post
[Internet]. 2018 Dec 6 [cited 2020 Aug 24];Health:[about
2 p.J]. Available from: https://kathmandupost.com/
health/2018/12/06/ ageing-and-the-elderly [Full Text]

7. Catalano A, Chilaa D, Bellonea F, Nicociaa G, Martinob G,
Loddoc], et al. Incidence of hypocalcemia and hypercalcemia
in hospitalized patients: Is it changing?. J Clin Transl
Endocrinol. 2018;13:9-13. [PubMed | Full Text | DOI]

8. Stern ], Lewis WHP. The colorimetric estimation of calcium
in serum with o-cresolphthalein complexone. Clin Chim
Acta. 1957;2:576-9. [DOI]

9. Labriola L, Wallemacq P, Gulbis B, Jadoul M. The impact
of the assay for measuring albumin on corrected calcium
concentrations. Nephrol Dial Transplant. 2009;24:1834-8.
[PubMed | Full Text | DOI]

10. Prabhunath SV, Mona TA. Study of Serum Calcium and
Magnesium Levels in Geriatric Population. Indian Journal
of Basic and Applied Medical Research. 2016 Sep;5(4):723-7
[EFull Text]

NOVEMBER 2020 845

Free Full Text Articles are Available at www.jnma.com.np



https://unstats.un.org/unsd/demographic%20social/census/documents/Nepal/Nepal-Census-2011-Vol1.pdf
https://unstats.un.org/unsd/demographic%20social/census/documents/Nepal/Nepal-Census-2011-Vol1.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5990241/
https://pubmed.ncbi.nlm.nih.gov/29881220/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5990241/
https://doi.org/10.1016/j.jor.2018.04.001
https://pubmed.ncbi.nlm.nih.gov/29881220/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5990241/
https://doi.org/10.1016/j.jor.2018.04.001
https://pubmed.ncbi.nlm.nih.gov/29881220/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5990241/
https://doi.org/10.1016/j.jor.2018.04.001
https://pubmed.ncbi.nlm.nih.gov/29881220/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5990241/
https://doi.org/10.1016/j.jor.2018.04.001
https://kathmandupost.com/health/2018/12/06/ageing-and-the-elderly
https://kathmandupost.com/health/2018/12/06/ageing-and-the-elderly
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5990241/
https://pubmed.ncbi.nlm.nih.gov/29881220/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5990241/
https://doi.org/10.1016/j.jor.2018.04.001
https://doi.org/10.1016/j.jor.2018.04.001
https://pubmed.ncbi.nlm.nih.gov/29881220/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5990241/
https://doi.org/10.1016/j.jor.2018.04.001
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5990241/

11.

12.

13.

14.

Thapa et al. Hypocalcemia in Elderly Population in a Tertiary Care Hospital: A Descriptive Cross-sectional Study

Barbagallo M, Dominguez L], Licata G, Resnick LM. Effects
of aging on serum ionized and cytosolic free calcium:
relation to hypertension and diabetes. Hypertension. 1999
Oct;34(4):902-6. [PubMed | Full Text | DOI]

Peacock M. Calcium metabolism in health and disease. Clin
J Am Soc Nephrol. 2010;5 Suppl 1:523-530. [PubMed | Full
Text | DOI]

Cooper MS, Gittoes NJ. Diagnosis and management of
hypocalcaemia. BM]J. 2008 Jun 5;336(7656):1298-1302.
[PubMed | Full Text | DOI]

Suryanarayana P, Arlappa N, Santhosh VS, Balakrishna
N, Rajkumar PL, Prasad U, et al. Prevalence of vitamin D
deficiency and its associated factors among the urban elderly
population in Hyderabad metropolitan city, South India.
Ann Hum Biol. 2018 Feb 15;45(2):133-9. [PubMed | Full Text
| DO

15.

16.

17.

Gallagher JC, Riggs BL, Eisman ], Hamstra A, Sara BJ.
Intestinal calcium absorption and serum vitamin D
metabolites in normal subjects and osteoporotic patients
- effect of age and dietary calcium. Clin Invest. 1979
Sep;64:729-36. [PubMed | Full Text | DOI]

Ji A, Pan C, Wang H, Jin Z, Lee JL, Wu Q, et al. Prevalence
and Associated Risk Factors of Chronic Kidney Disease in
an Elderly Population from Eastern China. Int ] Environ Res
Public Health. 2019;16(22):4383. [PubMed | Full Text | DOI]

Mansoor R, Khan F. Frequency of Occurrence of
Hypocalcemia in Various Disorders. Ann Pak Inst Med Sci.

2010;6(1):44-9. [Full Text ]

/~ ©The Author(s) 2018.

This work is licensed under a Creative Commons Attribution 4.0 International License. The images or other third party material
in this article are included in the article’s Creative Commons license, unless indicated otherwise in the credit line; if the
material is not included under the Creative Commons license, users will need to obtain permission from the license holder to

\\ reproduce the material. To view a copy of this license, visit http://creativecommons.org/licenses/by/4.0/ /"

846

JNMA | VvOL 58 | ISSUE 231 NOVEMBER 2020

Free Full Text Articles are Available at www.jnma.com.np



https://pubmed.ncbi.nlm.nih.gov/29881220/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5990241/
https://doi.org/10.1016/j.jor.2018.04.001
https://pubmed.ncbi.nlm.nih.gov/29881220/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5990241/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5990241/
https://doi.org/10.1016/j.jor.2018.04.001
https://pubmed.ncbi.nlm.nih.gov/29881220/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5990241/
https://doi.org/10.1016/j.jor.2018.04.001
https://pubmed.ncbi.nlm.nih.gov/29881220/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5990241/
https://doi.org/10.1016/j.jor.2018.04.001
https://pubmed.ncbi.nlm.nih.gov/29881220/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5990241/
https://doi.org/10.1016/j.jor.2018.04.001
https://pubmed.ncbi.nlm.nih.gov/29881220/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5990241/
https://doi.org/10.1016/j.jor.2018.04.001
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5990241/

