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Abstract
Aim: : People who are at risk of developing vitamin D deficiency are not usually tested for vitamin D when present to hospital. The aim of this study was to explore the incidence 
of Hypovitaminosis-D and its treatment in admitted patient category of Cavan General Hospital, Ireland.

Methods: This is a cross sectional study which was conducted randomly among admitted patients in medicine department at CGH from August 2016 to August 2017. A random 
data was collected from total of 100 patients. All blood samples were stored and labeled properly in the CGH Hematology lab till further blood profile analyzed. Data was 
statistically analyzed through using DSAASTAT (Onofri, Italy).

Results: Selected population of 100 patients expressed almost equal numbers in gender distribution including males and females at 51% and 49% respectively. The data was 
analyzed on the basis of age and gender distribution. Selected Population was divided in 3 age groups. There were 9 patients under the age-group of 30-50 years, 47 of 51-80 
years and 44 of >80 years age-group. Among these patients, males comprised of 57% with hypovitaminosis D (vitamin D deficiency) and females were 43% respectively. Out 
of these 100 patients, 33 people were recorded with normal vitamin D level and 67 patients found to have low vitamin D level. These 67 patients with low vitamin D levels were 
selected for treatment with vitamin D as per guidelines. Out of these 67 patients, unfortunately 3 people died, 11 lost their follow up, so remaining 53 patients participated in 
receiving treatments. Out of those 53 patients with low vitamin D, there were 29 males and 24 females. After receiving treatment with vitamin D, 40 people ± 0.0001 recovered, 
showing vitamin D level >30 nmol/L, 9 patients ± 0.0002 found mildly deficient with vitamin D levels between 21-30 nmol/L and 4 patients ± 0.0003 were severely deficient with 
levels of <10 nmol/L. All those people with severe deficiency were more than 80 years-of-age and also were not sure about their compliance with medications. The probability 
value was p ≤ 0.05.

Conclusion: This study was conducted to determine hypovitaminosis D (Vitamin D deficiency) in population, admitted to hospital with previous comorbid medical conditions 
which are prone to develop its deficiency. This study showed that 67% population has hypovitaminosis D with almost equal percentage in both genders. After receiving 
treatments with Vitamin D replacement, almost majority (>90%) showed recovery of vitamin D levels with very small number (8%) showed persistent severely low levels.. 
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Introduction

Vitamin D is important for the development of healthy bone, muscles and 
teeth and low levels are linked to illnesses including rickets in children and 
osteoporosis in adults. Evidence is also emerging that vitamin D may help 
reduce the risk of bowel cancer and other cancers and may be linked to a 
number of other diseases. With this in mind it is important to make sure, 
vitamin D level is sufficient because sun exposure and eating a healthy diet 
can get much of the vitamin D. But over exposure to UV radiation can also 
increase risk of skin cancer. There are a number of people who are at risk of 
having low vitamin D. They include those who have dark skin color, those who 
cover up their bodies when going outside, elderly people who don’t go out 
much and have less sun exposure, women who are pregnant and who have 
certain disorders in the metabolism of vitamin D.

The aim of research was to diagnose vitamin D deficiency in people 
who are at risk of developing its deficiency and its timely treatment in order 

to reduce the risk of complications associated with hypovitaminosis D. It has 
been established the fact that patients who present to hospital with multiple 
comorbidities and quite younger populations, are not tested regularly in order 
to diagnose hypovitaminosis D as holistic approach.

It has been suggested to hospital administration and other hospital medical 
groups that policies should be developed in order to address hypovitaminosis 
D and timely intervention can prevent multiple complications.

Vitamin D insufficiency affects almost 50% of the population worldwide. 
An estimated almost 1 billion people worldwide, across all ethnicities and age 
groups, have Vitamin D Deficiency (VDD). This pandemic of hypovitaminosis 
D can mainly be attributed to lifestyle (for example, reduced outdoor activities) 
and environmental (for example, air pollution) factors that reduce exposure 
to sunlight, which is required for Ultra Violet-B (UVB)-induced vitamin D 
production in the skin. High prevalence of vitamin D deficiency is particularly 
an important public health issue because hypovitaminosis D is an independent 
risk factor for increasing mortality in the general population [1].

Vitamin D has attracted much scientific interest in recent years, mostly 
due to its newly described roles in metabolism regulation and cell proliferation. 
Hypovitaminosis D is associated with inadequate nutritional intake of vitamin D 
[2]. Inadequate sunlight exposure is also a potential cause of hypovitaminosis 
D especially in northern parts of Ireland [3]. Along with hypovitaminosis D, 
the incidence of obesity has risen and has become a public health concern 
[4]. Certain liver, kidney and hereditary disorders are associated with limiting 
vitamin D absorption [5].

Abnormal metabolism of vitamin D affects parathyroid glands and diseases 
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of these glands are responsible for abnormal vitamin D metabolism as well. In 
primary hypoparathyroidism, there are low serum 1, 25 (OH)2D levels, and 
lower intestinal calcium absorption which aggravates hypocalcaemia that leads 
to hypovitaminosis D in both children and different age groups of adults [6].

In dark skinned individuals, melanin reduces the skin's ability to make 
vitamin D in response to sunlight exposure. Studies have showed in the 
past that elderly adults with dark skin are at high risk of developing vitamin 
D deficiency [7]. Vitamin D deficiency impairs bone mineralization, leading to 
bone softening diseases as rickets in children, osteomalacia and osteoporosis 
in adults [8].

Medications that accelerate metabolism of vitamin D such as Phenytoin 
can interfere with vitamin D and bone metabolism. Drugs that activate the 
pregnane X receptor can disrupt vitamin D metabolism and vitamin D function 
[9]. In case of vitamin D dysfunction, muscle aches, rickets, periodontitis and 
weakness in limb girdles can cause difficulty in walking [10,11]. Moreover, 
It is found to be associated with the advancement of cancers: e.g. Cancers 
of breast, colon, ovarian, and prostate [12]. In vitamin D deficiency, there is 
reduced intestinal absorption of calcium and phosphorus that may results in 
hypophosphatemia and hypocalcaemia. Hypocalcaemia causes secondary 
hyperparathyroidism as in chronic kidney disease, which leads to phosphaturia, 
demineralization of bones, and when prolonged, osteomalacia and rickets [13].

The clinical manifestation of vitamin D deficiency depends upon severity 
and duration of deficiency. Local CGH vitamin D lab values and its interpretation 
marked as: Normal value between 30-100 nmol/L, Mild deficiency: 20-30 
nmol/L, Moderate deficiency: 11-20 nmol/L, Severe deficiency <10 nmol/L.

Materials and Methods

Selection of hypovitaminosis D patients

The purpose of this study was the determination of hypovitaminosis D 
in patients who were admitted in CGH during August 2016 to August 2017 
from county Cavan, Ireland. The authors selected the random people who 
presented to the hospital with multiple comorbidities having tendency to 
develop hypovitaminosis D. This study has been carried out on the basis of 
hypovitaminosis D prevalence, association with gender, different age groups 
and underlying different co-morbid conditions. As per results, treatment for 
hypovitaminosis D was also suggested according to guidelines and protocols.

Sample collection

This cross sectional study was conducted randomly in patients admitted 
in medicine department at CGH from August 2016 to August 2017. Total 100 
patients of both genders were included in this study. A random data was 
collected from total of 100 patients.

Sample storage

Blood samples were drawn and stored at -80°C in local CGH lab till further 
routine investigations. The authors obtained consent from all those people 
after explaining the purpose and implications of study.

Data analysis

Data was statistically analyzed using DSAASTAT (Onofri, Italy). This study 
was conducted at CGH over the given period of time.

Results

According to age distribution, 9 cases of hypovitaminosis D were found 
among 30-50 years age group, 47 people recorded in 51-80 year’s group 
along with 44 reported above 80 years of age. However, according to gender 
distribution, the total number of females comprised with hypovitaminosis D was 
49% and males were 51%. According to percentage value, 12% were reported 
with severe hypovitaminosis D, 52% moderate and 36% reported as mildly 
deficient. The significance of vitamin D according to gender distribution data 

describe that 33% patients were normal with vitamin D levels and 67% were 
reported with low levels.

The classification of hypovitaminosis D was described according to local 
CGH lab values (normal value of 30-100 nmol/L): mild deficiency (insufficiency) 
with 21-29 nmol/L, moderate deficiency at 11-20 nmol/L and severe deficiency 
with levels <10 nmol/L.

The study showed equal gender population selected in this study including 
females and males 49% and 51% respectively. Only 33% were found to have 
normal levels whereas, 67% patients were found to have Hypovitaminosis 
D. Therefore, males (57%) were predominantly deficient while females were 
43%. However, 12% found to be severely deficient, while 52% versus 36% 
were characterized as moderate and mildly deficient respectively. Further, 
analysis was done after 6 month’s treatment with Vitamin D3 (Cholecalciferol) 
according to dose required as per levels (Figure 1).

The treatment for severe hypovitaminosis D; replacement started orally 
with vitamin D3 at 50,000 IU once weekly for 6 to 8 weeks, followed by 800 IU 
daily (Thorens drops, Altavita D3, Desunin). Moderate deficiency; replacement 
started with 800 to 1000 IU daily (Stirivit D3, Desunin, Fultium D3) and 600 
to 800 IU once daily was given in mild deficiency which may be sufficient 
to maintain levels in the target range. For patients with malabsorption; high 
doses of vitamin D, 10,000 to 50,000 units daily may be necessary to replete 
in gastrostomy or malabsorption.

Artificial UV B radiation exposure from tanning beds (Sunbeds, sunlamps) 
is effective in increasing and maintaining serum 25 (OH)D levels. However, 
because there are no defined safe exposure limits for UVB exposure, so it 
is not typically used to treat vitamin D deficiency. One possible exception is 
patients with malabsorption who remain vitamin D deficient even with high 
dose oral supplementation (50,000 international units daily). In such patients, 
serum 25 (OH)D levels should be monitored to determine the optimal UVB 
dose and frequency.

Distribution of total patients after treatment

Total number of patients was 67 and out of this, 3 died and 11 lost their 
follow up. So, 53 patients participated in receiving treatments comprising 29 

Figure 1. Significance of Vitamin D before treatment.
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male and 24 females. Out of total 53, 40 patients (75%) recovered with vitamin 
D level > 30 nmol/L, 9 patients (17%) recorded mildly deficient with vitamin D 
level of 21-30 nmol/L and only 4 patients (8%) showed severely deficient levels 
<10 nmol/L. All those with severe deficiency were noticed more than 80 years 
of age and there was also query about their compliance status (Figure 2). The 
results have expressed the fact that after treatment with vitamin D, recovered 
level of vitamin D showed 40% ± 0.0001 following mild deficient vitamin-D with 
9% ± 0.0002 and severely deficient was 4% ± 0.0004 (Figure 3).

Discussion

The vitamin D deficiency depends upon life style, socio-economic status 
and different parts of Ireland. Although there is discrepancies in the results of 
cross-sectional studies that compare vitamin D status in hypovitaminosis D 

patients and healthy individuals, the high prevalence of vitamin D deficiency 
in general population including hypovitaminosis D patients is predominantly 
accepted. Thus, there was a general recommendation of vitamin D assessment 
in all hypovitaminosis D patients especially early after diagnosis and in first 
demyelinating event. The normal range of 25(OH)D have been revised in 
recent years. However, the normal range stands between 30 and 100 ng/ml 
(75 and 250 nmol/L) [14]. Less than 10 ng/ml is considered as deficiency and 
a range between 11 and 30 ng/ml considered as insufficiency [15]. However 
for many of extra bone disorders of vitamin D including hypovitaminosis D 
value of 40 ng/ml (100 nmol/L) was described [16]. The study showed by 
Trinity College Dublin that there should be some foods which can be fortified 
to obtain recommended dietary amount of vitamin D [17]. The recommended 
dietary allowances for Vitamin D describe as average daily intake of sufficient 
vitamin D to meet the nutrient requirements of nearly all (97%-98%) healthy 
people [18]. There was a study conducted in Ireland to determine the level 
of vitamin D above 50 years of age and there were 12.3% of population 
involved in hypovitaminosis D [19]. Another study reported an important factor 
in hypovitaminosis D is seasonal variation in which winter months reported 
more hypovitaminosis D cases than summers with (21.9% vs. 4.4%) ratio [20]. 
However, it was also revealed that northern areas in Ireland suffered more with 
hypovitaminosis D cases due to more rainfall than southern areas where the 
weather is more sunny and shiny [21] (Table 1).

According to various studies worldwide different countries of Europe 
comprised different levels of hypovitaminosis D in the older population 
according to their standard vitamin D values. The level of hypovitaminosis D 
in Ireland’s older population >50 years of age comprised 13.1% which is <30 
nmol/L that is comparatively high as English 12.3% and Dutch 11% in >65 
years of age with least levels of 25 nmol/L [22]. Surprisingly, hypovitaminosis 
D level was observed in elderly population of Germany at 30.2% and Iceland 
17.1% respectively [23]. However, hypovitaminosis D is not only dependent 
upon climatic and latitude but in other countries of the same latitude and 
climate the prevalence of hypovitaminosis D is lower. In Swedish studies of 
older population including both men and women, the mean vitamin D level 
was 95.0 nmol/L and 69.0 nmol/L respectively [24]. This is in comparison to 
50.6 nmol/L for men and 52.5 nmol/L for women in TILDA [25]. This contrast 
has been observed in vitamin D level among Irish population and other Nordic 
countries because of the consumption of vitamin D fortified supplements in 
ratio 8.3% and 50% [26,27]. The current data showed that patients above age 
of 80 years were suffering more with hypovitaminosis D following patients 
of 50 to 80 years of age were on second position with vitamin D deficiency. 
The patients from 21 to 50 years of age were reported moderate to mild 
with vitamin D deficiency. The main factor of vitamin D deficiency in elderly 
population that they are socially inactive, live on their own, have poor diet, less 
consumption of fortified vitamin D supplements and poor life style. Vitamin D 
deficiency has been associated with numerous health outcomes, including risk 
of rickets in children or osteomalacia in adults, increased risk of fractures, falls, 
cancer, autoimmune disease, infectious disease, type 1 and type 2 diabetes, 
hypertension, heart diseases, and other diseases such as multiple sclerosis 
[28].

In case of severe Vitamin D deficiency, replacement was started with 
weekly 50,000 IU of vitamin D3 orally for 6 to 8 weeks, and 800 IU daily 
thereafter (Thorens drops, Altavita D3, Desunin). Moderate deficiency, 
replacement started with 800 to 1000 IU daily (Stirivit D3, Desunin, Fultium 
D3) whereas in mild deficiency, replacement was started with 600 to 800 IU 
daily that may be sufficient to maintain levels in target range. For patients with 
malabsorption, high doses of vitamin D of 10,000 to 50,000 units daily may be 
necessary to replete in gastrostomy or malabsorption. Artificial UV-B radiation 
exposure from tanning beds (Sunbeds, sunlamps) is effective in increasing 
and maintaining serum 25 (OH)D levels.

However, there are no defined safe exposure limits for UVB exposure, so 
it is not typically used to treat vitamin D deficiency. One possible exception 
is patients with malabsorption who remain vitamin D deficient even with high 
dose oral supplementation (50,000 international units daily). In such patients, 

Figure 2. Graph showing significance of Vitamin D after treatment.

Figure 3. Significance of Vitamin D after treatment.

Age Male Female Pregnancy+ Lactation
0-12 Months 400 IU 400 IU --
1-70 Years 600 IU 600 IU 600 IU
>70 Years 800 IU 800 IU --

Table 1. Effect of rainfall on Vitamin D.
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serum 25 (OH)D levels should be monitored to determine the optimal UVB 
dose and frequency [29].

In Ireland 74% of adults and 88% of primary school children, have less 
than half of the recommended daily amount of vitamin D. Only 30% of Irish 
people aged 60+ who fracture their hip will regain their independence. However 
once a person has fractured a hip, this places them at a higher risk of fracturing 
again. One hip fracture costs almost €55,000 in total including rehabilitation 
and approximately one hip fracture occurs every 30 seconds in the EU. There 
is recommendation that high-risk groups are screened to start vitamin D 
supplement followed by remeasure levels at 3-4 months later to verify that 
target has been achieved [5].

On the basis of results of this study, following recommendations are 
suggested to above mentioned hospital: To check vitamin D level in all patients 
who are at risk or having comorbid conditions which can increase the risk for 
its deficiency, especially elderly people, patients of low mobility, decreased 
sunlight exposure, malnutrition, conditions affecting it’s GI absorption, 
established osteoporosis or at risk. They are advised to check its correct value 
with units (vitamin D service.com), start treatment as per guidelines. Follow up 
at 3 or 6 months either in clinic or with GP [30-32].

Conclusions

• This study was conducted to determine the hypovitaminosis D in 
Ireland.

• Among hundred patients female comprised of 43% with hypovitaminosis 
D and males were 57% respectively.

• Total number of hypovitaminosis D patients were 67 from which 3 died 
unfortunately, 11 lost their follow up whereas, total 53 people participated in 
receiving treatments.

• 40 patients ± 0.0001 recovered with vitamin D level >30 nmol/L, 9 
patients ± 0.0002 found mildly deficient with level between 21-30 nmol/L and 4 
patients ± 0.0004 showed severe deficient levels <10 nmol/L.

• A maintenance vitamin D treatment of 1500-2000 IU daily or equivalent 
intermittent (weekly, fortnightly or monthly) Dose. Fortnightly or monthly dose 
might have better compliance.

• When D3 is available, supplementation with D3 is preferred.

Recommendations

• Patients suffering with low vitamin D should consume 1000-4000 IU 
daily (average ~ 2000 IU) of vitamin D supplements to reach level 30 nmol/L.

• Sun-bath could also provide vitamin D equivalent to oral 
consumption of up to 20,000 IU per day.

• Daily consumption of vitamin D2 and vitamin D3 seems to have 
almost similar effect on serum 25 (OH) D levels. When D3 is available, 
supplementation with D3 is preferred as it avoids problems with differences 
in 25 (OH)D assay specificity because D3 maintains serum 25 (OH)D level 
consistent for a longer time when consumed as intermittent regimen.

• Patients are advised to consume vitamin D enriched foods on daily 
basis.

• The measurement of 25 (OH)D is recommended after three months 
of therapy, if vitamin D supplements are being consumed on daily or weekly 
basis. However, according to some experts the recommended routine serum 
vitamin D level needs to be tested at least two times a year especially in 
beginning of spring and autumn.
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