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This project is… 
 

We are the third Otago Polytechnic group of student nurses undertaking the health 

promotion project based at Oceania Gold Macraes Mine.  We were assigned the health 

need of vitamin D and were required to investigate whether the workers are at risk of 

deficiency.  To do this we undertook an extensive literature review, looking at research done 

all over the world and then applying this to Macraes mine workers.   
 

The aim of this project for us is to educate miners on the role that vitamin D has in the body, 

how to identify if they might be deficient and what effects this may cause for them.  In doing 

so, we hope to promote healthy lifestyle choices that can increase their vitamin D intake 

and maintain both their and their families wellbeing. 

To do this we continued building the website that the previous group have created, adding a 

page about vitamin D and a few recipes that are rich in vitamin D.  Alongside this, we also 

developed the idea of getting a ceramic coffee mug printed with a slogan “Vitamin D is D-

light-ful” regarding vitamin D and the URL to the website so that they have a handy link to 

look up information when they have the time. 
 

This report is the basis of the project which is more in depth however unnecessary to go on 

the website as it would bore most of Macraes mine workers!!  We feel it is important to be 

included to rationalise the actions we did or didn’t take. 

 

 

The rationale for undertaking this project is… 

 

The type of work undergone by these staff varies, with many based underground and nearly 

every role is undertaken indoors or within vehicles. In addition to this the health and safety 

regulations require all persons on site to wear fully covering garments.  Shift hours are 12 

hours long for 7-8 consecutive days and 6-7 days off. This means that the majority of 

sunlight hours are spent working, commuting or sleeping further limiting the exposure to UV 

rays. The following risk factors are discussed in further detail describing how their potential 

impact on vitamin D status is specific to the population.  

 

Direct exposure to sun, clothing and geographical location:  

 Anything diminishing the transmission of UVB from the sun to the earth’s surface or 

obstructs the penetration of UVB rays on skin will affect the cutaneous synthesis of vitamin 

D (Holick and Chen,2008) There are many variables influencing UVB exposure including 

positioning in relation to direct rays from sun, ozone content, surface reflectance, cloud 

constellations and thickness. This makes it difficult to estimate vitamin D synthesis in a 

specific location or time. This is then further decreased by factors such as clothing and 
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sunscreen, as well as the skin’s melanin content. The capacity of clothing materials to 

interfere with UV radiation again varies with factors of density and quality of fabric as well 

as colour (Tsiaras & Weinstock, 2011). Furthermore a study conducted by Horani et al. 

(2011) in the renowned sunny state of California implied that the prevalent concerns related 

to skin cancer and sun exposure, sun-screen use, filtrating of UV waves through windows 

has increased public risk for low Vitamin D levels. Due to the health and safety requirements 

for all staff to be full covered with overalls, hat, and safety glasses they are restricting the 

skins contact with direct sunlight and therefore impeding the availability for vitamin D 

absorption through the skin. It has also been acknowledged that the geographical location 

of Macraes exposes it to frequent cloud cover and mist. The previous group conducting the 

community profile referring to the environment at “Bleak”.  

 

Nutritional status:  

 Another potential contributing factor to the workers Vitamin D status may be the poor 

nutritional intake of many workers at Macraes that was highlighted by the previous 

participants of this health promotion project. The identified that the workers at Macraes 

were experiencing challenges around maintaining sufficient healthy diets whilst working 

long shifts. This meant that high fat and carbohydrate intake was impairing their nutritional 

status with many workers presenting as overweight and under active. Diets lacking in fresh 

fruit and vegetables that assist in meeting metabolic requirements for Vitamin D may 

decrease blood levels.  

 

Obesity and link to vitamin D absorbency: 

Vitamin D obtained from the diet or cutaneous synthesis is readily taken up by adipose 

tissue (body fat), which stores vitamin D for later release and metabolism in the body when 

usual production is reduced, i.e. the winter months. High levels of fat appear to interfere 

with vitamin D status. Some studies found obese individuals tend to have lower 

concentrations of vitamin D compared those with normal weights. This is likely due to the 

absorption of vitamin D into a larger pool of adipose tissue. Because obesity is associated 

with decreased bioavailability of dietary and cutaneously synthesized vitamin D and many of 

the workers at Macraes have been identified as being overweight they are at an increased 

risk of insufficiency or deficiency, especially over the winter months when the body relies on 

stored Vitamin D.   

 

Conclusion: In consideration of the risk factors discussed above we feel it is clearly justified 

to conclude that the workers of Macraes are at a significantly high risk of developing vitamin 

D deficiency, especially during the winter months. Because of these findings we are seeking 

investigate some practical interventions that could be put in place to prevent or reverse 

poor vitamin D levels in employees of the mine.   
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What is Vitamin D and what is its role in the human body? 

 

Vitamin D is a fat-soluble vitamin that is naturally present in some foods or can be taken as a 

supplement, however the main source of vitamin D is through sunlight exposure (National 

Institutes of Health, 2011).   
 

There are two vitamin D molecules:  

 Vitamin D3  known as cholecalciferol, formed in the skin through the action of UV 

light on 7-dehydrocholestrol 

 Vitamin D2 known as ergocalciferol which is produced by UV irradiation of the plant 

steroid ergosterol. 

These two molecules are metabolised by the liver into the major circulating form and then 

further converted in the kidneys to form the highly biologically active form of the vitamin 

which promotes: 

 the absorption of calcium and phosphate from the small intestine 

 extracellular calcium homeostasis by blocking the release of parathyroid hormone 

which reabsorbs bone tissue making bones brittle and thin 

 mineralisation of the skeleton (Ministry of Health and Cancer Society of New 

Zealand, 2012). 
 

Without sufficient vitamin D bones become thin and brittle, increasing the risk of fracture.  

Along with calcium, vitamin D sufficiency prevents bone diseases such as rickets in children 

and oesomalacia in adults, as well as helping to protect older adults from osteoporosis and 

prevent falls (National Institutes of Health, 2011).  Vitamin D is also contributes to normal 

muscle functioning. 
 

Since vitamin D is a fat-soluble vitamin, it can be stored in the liver and fatty tissues until 

needed.  It is then converted into its active form by a substance made in the kidneys and 

travels via the bloodstream to specific receptors and act to create the desired effect, such as 

bone growth or remodelling (Pisani, Partridge, Taylor, & Porter, 2009).    

 

How do we get Vitamin D? 

Most vitamin D is produced from the action of the sun on our skin; it is produced 

endogenously by the skin when ultraviolet rays from the sun strike the skin and trigger 

synthesis (National Institutes of Health, 2011).  However too much sun and sunburn can 

cause melanoma therefore it is a careful balance of the two (Ministry of Health and Cancer 

Society of New Zealand, 2012).  The amount of vitamin D that your body produces depends 

on many factors such as the season, the time of day, amount of air pollution and where you 

live (Cleveland Clinic, 2014). 
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Below is a table exemplifying examples of foods that contain small amounts of vitamin D.  In 

New Zealand, vitamin D can also be added to foods on a voluntary basis to form products 

called fortified foods.  These are also in the table below. 

 

Example of foods that contain Vitamin D: 

 Oily fish (eg: Salmon, tuna, sardines, eel, warehou) 

 Milk and milk products 

 Eggs 

 Liver 

Example of foods that have Vitamin D added: 

 Margarine and fat spreads 

 Some reduced-fat dairy products (eg: milk, dried milk and yoghurt) 

 Plant based dairy substitutes (eg: soy drinks) 

 Liquid meal replacements 
                                                                                                                                                                                 Reference: Ministry of Health. (2014). 

 

Finally, people with a high risk of vitamin D deficiency may need to take vitamin D 

supplements which should be discussed with a healthcare professional such as your GP.  

Caution should be taken with vitamin D supplementation because toxicity can be caused by 

excessive supplementation but not excessive sun exposure and can have serious side effects 

(Ministry of Health and Cancer Society of New Zealand, 2012). 

 

What are normal Vitamin D requirements? 

One would not know if they are vitamin D deficient unless confirmed by a blood test, 

however discussing your vitamin D status with your GP could suggest if you are at risk of 

deficiency or not.  The types of questions that would be asked would be things like sun 

exposure habits and your diet. 
 

The recommended level of 25-hydroxyvitamin D in one’s blood is 50nmol/L or over. 

Deficiency is defined as a blood level below 25 nmol/L. 

Blood levels between 25-50 nmol/L have been termed below the recommended level 

(Ministry of Health and Cancer Society, 2012). 

 

 

What is Vitamin D deficiency and what are the risk factors? 
 

As stated above, vitamin D deficiency is suggested when the bloody level of 25-

hydroxyvitamin D is below 25 nmol/L.   
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Evidence suggests that levels below this can impact on one’s health (Ministry of Health, 

2012). 
 

Risk factors for vitamin D deficiency specific to New Zealand are: 

 Having naturally very dark skin eg: people from Africa, the Indian subcontinent and 

the Middle East. 

 Your skin not being exposed to sunlight eg: 

o Avoiding the sun due to having a high risk of developing skin cancer or being 

on photosensitising medications 

o Regularly wearing clothing that covers a lot of your skin eg: veils or other 

clothing that covers your legs, arms and face 

o Not going outside 

 Seasonal factors meaning that you get little time outdoors, especially if you live in 

the South Island south of Nelson-Marlborough, it may mean you are at risk of 

seasonal vitamin D deficiency. 

 If you have a liver or kidney disease, or are on medications that affect vitamin D 

levels (Ministry of Health, 2014). 

 

 

What groups are at risk of vitamin D deficiency? 

 

Since exposure to sunlight is the main source of vitamin D for people living in New Zealand, 

groups that have reduced exposure are most at risk of vitamin D deficiency. However at risk 

groups include but are not limited to: 

 Older people in residential care 

 Older people admitted to hospital for long periods of time 

 People with hip fractures 

 People with malabsorption syndromes 

 People whose occupation requires them to be fully clothed in protective clothing 

(Ministry of Health and Cancer Society of New Zealand, 2012) 

 

 

What cultural factors are associated with vitamin D deficiency? 

 

Pacific people tend to have lower levels of vitamin D than New Zealand Europeans and were 

2.3 times as likely to have vitamin D deficiency as non-Pacific (Ministry of Health, 2012). 

Maori women were more likely to be below the recommended level of vitamin D than non-

Maori women but there was no significant difference in the prevalence of deficiency 

(Ministry of Health and Cancer Society of New Zealand, 2012). 
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People with very dark skin have high melanin levels in their skin which reduces the 

absorption of UV radiation.  Although they are better protected from skin cancer, they are 

at greater risk of vitamin D deficiency. 
 

Although the ability to make vitamin D decreases with age, it is still possible for older people 

to make enough vitamin D for their needs; the prevalence of vitamin D deficiency in New 

Zealand does not vary significantly by age group (Ministry of Health and Cancer Society of 

New Zealand, 2012). 
 

People living in the most socioeconomically deprived areas were more likely to have a 

vitamin D deficiency than people living in the least socioeconomically deprived areas 

(Ministry of Health, 2012). 

 

 

What are the effects of vitamin D deficiency? 

 

Vitamin D deficiency in adults can cause symptoms of general tiredness, vague aches and 

pains and a general sense of un-wellness due to it effecting muscle contractions and the 

immune system.  Prolonged deficiency can cause osteomalacia which produces more severe 

pain and also weakness.  This can affect day to day living and also lead to easy fracturing of 

bones, or osteoporosis (Kenny, 2012).  

There are thoughts that vitamin D might also be associated with obesity, cancer, and 

depression but little research has been done further into this. 
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This is the survey that Pauline Carruthers asked the workers to complete on our behalf. We 

had a sample population of 61. 

Vitamin D survey for Otago Polytechnic Nursing Students  

Hi there.  We are conducting a health promotion project, looking at the risk of vitamin D deficiency in Macraes 

Mine workers.  We would really appreciate if you would spend a couple of minutes of your time to fill out this 

survey and help us out!  

1) Do you know what the role of vitamin D is in the human body? 

 Yes 

 No 

 

2) Do you know where vitamin D comes from? 

 Yes.  Please state:____________________________________________________ 

 No 

 

3) Do you fit any of the following (please tick all the apply): 

 Naturally very dark skin colour  

 Purposely avoid or limit exposure to the sun 

 Liver/kidney disease or other chronic illness 

 Prone to bone fractures 

 Lactose intolerant 

 

4) Do you regularly consume any of the following (please tick all that apply)?  

ie 2-3 times a week: 

 Oily fish eg: tuna, salmon, warehou 

 Milk and milk products 

 Eggs 

 Liver 

 

5) On your days off, do you frequently participate in outdoor activities that allow you to get 

sun exposure? 

 Yes 

 No 

Comments: 

 

6) Do you wear sunblock when out in the sun? 

 Always 

 Only in summer 

 Never 

Comments: 
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Results from survey: 

 

Results from sample survey size of 61 workers. 

- 79% of respondents said that they get out in the sun on their days off.  Some 

examples given of activities were rugby, fishing, hunting, watching kids, exercise. 

- However 31% of respondents never wear sunscreen and 54% wear in summer, 

hence the need for safe sun exposure information as seen on the website. 

- Comments included:  

o “We have very limited exposure to the sun in this job so on our days off in 

summer we are more prone to getting burnt easily.  I think in interest of 

personal health and safety they should review the long sleeves and trousers 

as I don’t see in this form of work they increase our health and safety.” 

o “Try to get out in the sun as much as possible in good weather but do it 

safely- shades, hat, sunblock and not too longer periods of time.. even if it is 

in Dunedin.” 

o “Vitamin D supplements from doc taken once a month (one pill) made a huge 

difference in mood.” 

o “Please supply bacon and eggs for breakfast.” 
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Take home message for workers: 

Along with the website we also wanted to have a way to remind them about vitamin D and 

a way to get to the website.  We created a mock version of what a cup printed with this logo 

could look like.   

 

 

 

 

 

 

 

 

 

 

Recommendations/ what is planned and how realistic is this? 

Lighting therapy: 

U.V lighting can provide a source of vitamin D through the skin, however after consideration 

to the working conditions this would not be an effective means for Macraes. The only 

available area to locate the lights would be in the crib room underground and the lunch 

rooms above ground. Even with these lights installed the workers would still be in full 

overalls as per the health and safety protocols furthermore the time spent under the lights 

during breaks would not be sufficient for effective exposure.  

 

Supplementation: 

Use of supplements can be very effective in preventing and treating Vitamin D deficiency. 

However, could be harmful when amounts in the blood become too high. Like most dietary 

supplements, vitamin D may interact or interfere with other medicines or supplements. 

People should consult their doctor, pharmacist, and other health care providers about any 

dietary supplements and medicines. There is a potential Vitamin D might interact or 

interfere with prescription or over-the-counter medicines. Some medicines might interfere 

with how your body absorbs, uses, or breaks down vitamin D causing toxicity. Too much 

vitamin D can cause confusion, disorientation, and problems with heart rhythm. Excess 

vitamin D can also damage the kidneys. Incidences of Vitamin D toxicity usually occur from 

overuse of supplements. Due to these risks we will not recommend dietary supplements, 

instead we advise the workers to discuss their vitamin d status with their doctor or with 

Pauline the health nurse for further information specific to their requirements. 

 

Dietary Changes: 

Increased dietary intake of food high in vitamin D can be an effective means against 

deficiency and maintain healthy levels year round. There are several specific foods that can 
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be easily incorporated into the diet. Looking at the survey results received from the workers 

many already include these foods regularly. Our aim has been to identify these foods to the 

workers and encourage them to increase their intake regularly. On the website we have a 

list of foods that have both added and naturally occurring high levels of vitamin D as well as 

provided recipes that they can cook at home for the family. This is to help raise 

understanding of the importance of a healthy balanced diet to obtain the nutrients 

necessary for good wellbeing.  

 

Safely increase sun exposure: 

One aspect we think would be a cost effective and efficient means of decreasing the risk of 

vitamin D deficiency is encouraging the staff to increase their skin exposure to sunlight 

safely. Most of our vitamin D requirements are met through cutaneous synthesis of UVB 

rays from direct sunlight. Due to many of the limitations on the workers ability to meet 

these needs we have provided information on the website naming ways they can safely 

increase their sun exposure. Although Excessive sun exposure cannot cause vitamin D 

toxicity (as the body limits the amount of this vitamin it produces) it can damage the skin 

and cause sun burn. There is a high prevalence of skin cancer in NZ and many campaigns are 

targeted at reducing the harm caused by the sun, however this could be a contributing 

factor to increased low levels of vitamin D in the population. We have tried to provide 

information in a balanced manner that promotes safe behaviours in the sun yet still allows 

enough exposure to improve vitamin D levels in the body.  

 

 

Conclusion 

 

After completing research into vitamin D and the risk factors that can cause deficiency, it is 

clear that majority of Macraes mine workers are at risk of deficiency.  This was concluded 

after extensive research into to topic, collating survey results, experiencing the nature of the 

underground work and looking at the weather in the area. 

It was therefore our role as nurses to educate them on the importance of vitamin D and 

how they can increase their vitamin D intake, in order to reduce the risk of being deficient.  

The website allows them to read information when they get a chance and may be more 

effective than a presentation.  It also means that they can share the information with their 

families to educate them as well, especially the section that we included about ‘your 

family’s vitamin D needs.’  The idea of a printed cup may trigger them to think about vitamin 

D and gives them an accessible link to the website, as well as looking great!! 

 

 

Thank you Oceania Gold Macraes Mine workers for being so hospitable and allowing us to 

come and experience the mine.  A special thanks must also be given to Roger and Pauline 

for organising the underground experience, it was truly phenomenal!  
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