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The other vitamins 

As eyecare practitioners, we place so much emphasis is on the anti-

oxidants, vitamins A, C and E, that we sometimes forget about the others. 

While researching the glaucoma issue (Synapse Academy Volume 5 Issue 

1), I came across an article in Science which showed that high doses of   

vitamin B3 can prevent, slow or stop glaucoma in mice by preventing       

the age-related mitochondrial changes that appear to drive the nerve 

damage which precedes visual field loss. ‘Retinal levels of nicotinamide 

adenine dinucleotide (NAD+, a key molecule in energy and redox meta-

bolism) decrease with age and render aging neurons vulnerable to disease

-related insults. Oral administration of the NAD+ precursor nicotinamide 

(vitamin B3), and/or gene therapy (driving expression of Nmnat1, a key 

NAD+-producing enzyme), was protective both prophylactically and as   

an intervention. At the highest dose tested, 93% of eyes [of genetically    

vulnerable mice] did not develop glaucoma. This supports therapeutic    

use of vitamin B3 in glaucoma and potentially other age-related neuro-

degenerations.’ In this issue, we’ll have a look at vitamins B and D, but    

let’s start at the beginning.  

 

What is a vitamin? 

A vitamin is an organic compound that we need to ingest because we 

can’t synthesize it. Vitamins are specific to each species, e.g. humans need 

vitamin C, but most other animals do not. Supplements are needed when 

insufficient vitamins are included in the diet, but supplementing does not 

appear to benefit the generally healthy population. Today, flour, mealie 

meal and bread are often enriched with vitamins so diseases that result 

from lack of thiamine (beriberi), niacin (pellagra), vitamin C (scurvy) and  

vitamin D (rickets) have become quite rare.  

The word ‘vitamin’ comes from ‘vital amine’ and was changed to ‘vitamin’ 

when it was suspected that not all vitamins are amines. There are 13         

http://science.sciencemag.org/content/355/6326/756
http://science.sciencemag.org/content/355/6326/756
https://en.wikipedia.org/wiki/Beriberi
https://en.wikipedia.org/wiki/Pellagra
https://en.wikipedia.org/wiki/Scurvy
https://en.wikipedia.org/wiki/Rickets


vitamins, classified and named according to their function or activity rather 

than their structure. All the B vitamins, for example, act as coenzymes.      

Vitamins are further grouped together generically, e.g. vitamin A includes 

retinol, retinal and several carotenoids. 

The fat soluble vitamins (A, D, E and K) are stored in the liver in significant 

amounts so it may be many months before a deficiency causes changes. 

The downside is that toxicity may occur if these are taken in excess. The  

water soluble vitamins (all the B vitamins and vitamin C) are readily ex-

creted, so these need to be ingested more regularly. A primary deficiency 

results from failure to include that vitamin in the diet, while a secondary   

deficiency is due to poor absorption or when the vitamin is not optimally 

used e.g. in smokers, or with the concomitant use of certain medications.  

 

Vitamin B 

The 8 B vitamins are either coenzymes or coenzyme precursors involved in 

metabolism. Besides sharing multiple similar or connected functions, they 

also often occur together in the same foods and they are all water soluble.   

 



Vitamin B and eyes 

Because this group of vitamins is so complex and interrelated, signs are   

non-specific and none are limited to the eye or the ocular system. A 2009 

study found that a vitamin cocktail of B6, B9 and B12 cut the risk of female 

participants’ developing AMD by 34%, and of neovascular AMD by 41%.  

B1 deficiency will affect the muscles (e.g. cardiac muscle) and nervous   

system first, but extreme thiamine deficiency may cause extraocular      

muscle weakness and nystagmus.  

B2 is involved in oxidation and reduction reactions. Deficiency may cause 

periocular skin changes, eye hyperemia, irritation, tired eyes, photophobia 

and, over time, cataracts.   

B3 is involved in the antioxidant system. The WHI study shows B3 supplements 

may offer neuroprotection in mice at risk for glaucoma.   

B6 deficiencies affect the nervous system and red blood cell functioning. 

Higher B6 is required for people who follow a high protein diet, a common 

current choice. Long term deficiency may increase the risk of heart disease.   

B9 deficiency causes anemia, in extreme cases optic nerve degeneration.   

B12: A case report in the New England Journal of Medicine reports a 62-year

-old patient presenting with numbness, ‘pins and needles’ in his hands,     

difficulty walking and severe joint pain, shortness of breath… all due to a  

vitamin B12 deficiency. Other signs may include neuropsychiatric changes 

such as depression, paranoia, delusions, memory loss, concentration    

problems and personality changes. Like 

the other signs – skin pallor, yellowing 

(jaundice), bruising/ bleeding, poor    

balance and weakness – these can   

look like age related changes and can 

be misdiagnosed. It’s simple to test for  

B12 deficiency, but someone needs to 

suspect the cause and order the test.  Th
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http://www.cnn.com/2009/HEALTH/02/24/macular.degeneration.vitamins/index.html?iref=24hours
http://www.cnn.com/2009/HEALTH/02/24/macular.degeneration.vitamins/index.html?iref=24hours
http://www.nejm.org/doi/full/10.1056/NEJMcpc1111575
http://theawkwardyeti.com/wp-content/uploads/2014/01/Vessel.png


Although patients with Alzheimer’s and cognitive decline have been found 

to have low B12, increasing it has not proven effective in clinical studies.  

Our ability to absorb B12 declines with age. Vegans, strict vegetarians,      

patients with celiac disease or history of bariatric surgery, patients who use 

proton pump inhibitors or H2 blockers for indigestion and heartburn (acid is 

required for B12 uptake) and those over 50 should consider supplementing.   

 

Vitamin D 

Vitamin D and UVB 

Vitamin D does not strictly match the definition of a vitamin: An organic 

compound that we need to ingest because we can’t synthesize it.*  

We know that a precursor to vitamin D is        

produced in the skin. It is made from 7-dehydro-

cholesterol when our skin is exposed to UVB. We 

see so much UV-related eye damage that it’s 

hard to imagine that we may not make enough 

this way. In fact, Lin et al were able to confirm that even the corneal epi-

thelium can synthesize vitamin D3 from 7-dehydrocholesterol after UVB      

exposure, increasing the levels of vitamin D in the ocular tissues. They also 

confirmed the presence of vitamin D metabolites in the aqueous, vitreous 

and in the tears, and that dietary vitamin D3 supplementation affects these 

levels. Still, it is estimated that 60% of the world population has insufficient 

vitamin D levels. For a fair-skinned person, 15 minutes of sun on your back  

at midday in midsummer is enough to achieve the desired levels of D3 

(cholecalciferol.) A darker skin can take several hours because melanin 

blocks UVB. Sunscreen, of course, does the same and we have become 

really good about slathering it on to prevent damage. Window glass and 

car windshields cut out some UV, as does air pollution. 

* Actually, it matches the definition of a hormone more closely. It is made in one part of the body and    

then transported for action to another.  

http://www.health.harvard.edu/blog/vitamin-b12-deficiency-can-be-sneaky-harmful-201301105780
https://www.ncbi.nlm.nih.gov/pubmed/22632164
https://www.reviewofoptometry.com/article/get-your-fill-of-vitamin-d


Longer exposure times are required early or 

later in the day and in the  other seasons. 

Older people don’t produce vitamin D as   

effectively, so will also need longer. At high 

altitudes, UV radiation is stronger. Residents  

of Johannesburg need less time in the sun 

than those who live in Durban. Moderate  

and frequent exposure is required, and is less 

harmful to the skin than intense exposure.   

 

Testing for vitamin D deficiency 

Vitamin D is a fat-soluble, steroid hormone so 

is stored rather than excreted. It’s only when 

the stores are depleted that symptoms may 

arise. Of the 5  vitamers or forms, labeled      

D1 – D 5, we will discuss only D2 (ergocalciferol) 

and D3 (cholecalciferol), known together     

as calciferol. D2 or D3 may be specified, but  

vitamin D mentioned alone can include both 

or either one. 

I’ve mentioned that D3 is synthesized from      

7-dehydrocholesterol in the skin. Both D3,    

and the dietary form of vitamin D are inert 

and have to be hydroxylated in the liver and 

kidneys. D3 is activated/hydroxylated in        

the liver to calcifediol or 25-hydroxy-

cholecalciferol (mercifully, it is abbreviated  

to 25(OH)D) and then to calcitriol (1,25-

dihydroxycholecalciferol or 1,25(OH)2D) by 

the kidneys. This, finally, is the active form of 

vitamin D. It circulates in the blood, regulating 

And the prize goes to… 

Nobel prizes awarded for 

vitamin-related progress: 

In Medicine (1929) Chris-

tiaan Eijkman and Freder-

ick Hopkins, for recognizing 

that there are substances 

within food (milk and rice) 

that prevent beriberi.  

In Chemistry (1937) to Paul 

Karrer for work on carote-

noids and Norman Ha-

worth for ascorbic acid 

and flavins.  

In Medicine (1937) to      

Albert Szent-Györgyi for 

work on vitamin C. 

In Medicine (1943) to      

Edward Doisy and Henrik 

Dam for vitamin K. 

In Medicine (1967) George 

Wald, Ragnar Granit  

and Haldan Keffer Hartline 

for the functioning of        

vitamin A. 

https://en.wikipedia.org/wiki/Christiaan_Eijkman
https://en.wikipedia.org/wiki/Christiaan_Eijkman
https://en.wikipedia.org/wiki/Frederick_Hopkins
https://en.wikipedia.org/wiki/Frederick_Hopkins
https://en.wikipedia.org/wiki/Paul_Karrer
https://en.wikipedia.org/wiki/Paul_Karrer
https://en.wikipedia.org/wiki/Norman_Haworth
https://en.wikipedia.org/wiki/Norman_Haworth
https://en.wikipedia.org/wiki/Albert_Szent-Gy%C3%B6rgyi
https://en.wikipedia.org/wiki/Edward_Adelbert_Doisy
https://en.wikipedia.org/wiki/Henrik_Dam
https://en.wikipedia.org/wiki/Henrik_Dam
https://en.wikipedia.org/wiki/George_Wald
https://en.wikipedia.org/wiki/George_Wald
https://en.wikipedia.org/wiki/Ragnar_Granit
https://en.wikipedia.org/wiki/Haldan_Keffer_Hartline


the concentration of calcium and  phosphates there. Vitamin D2 is con-

verted to 25-hydroxyergocalciferol (25(OH)D2). It’s the levels of D2 and D3 

that are measured in blood when deficiencies are suspected.  

The minimum serum level is around 32ng/mL (80nmol/L) of 25(OH)D. The 

ideal supplement to preserve bone health is D3 plus calcium. Vitamin D3 

rather than vitamin D2 is recommended. D3 is about 3 times more effective 

than D2 and the more naturally occurring form in the body.  

D3 is not vegetarian, so some patients still opt 

for D2. Cod liver oil is a popular source of vita-

min D, for parents, at least, if not for children.  

It is also very high in vitamin A, which is fat-

soluble like vitamin D so should be taken spar-

ingly. (My gran had not read that research!)  

Some conditions, eg. MS and prostate cancer may benefit from high doses 

of vitamin D. Those patients will have their vitamin D levels checked every   

3 – 6 months to ensure blood levels are within the safe and healthy range. 

Otherwise, screening for vitamin D deficiency is only recommended in 

those at high risk:  

 Patients with osteoporosis 

 Patients with a malabsorption syndrome 

 Black or dark-skinned persons 

 Obese persons (body mass index >30 kg/m 2) 

 Patients with disorders that affect the metabolism of vitamin D and 

phosphate (e.g. chronic kidney disease) 

Home testing kits are available in the USA, but I have not yet seen them in 

South Africa.  

Vitamin D in the diet 

It is virtually impossible to meet vitamin D requirements on diet alone. Still,    

it occurs in fatty fish, beef liver and egg yolks, of which you would have to 

eat 150 to match the benefit of 10 minutes’ sun exposure.  

http://emedicine.medscape.com/article/128762-overview?pa=SvtQisiZ7FXC83ZCcuAdCmVW2yNTI7M6zUA2KbQ72g5WPHsNtrJQdMYz4%2Bl45HxzghzPrO3Ja%2FucLTPIIpooBeN5lPYw%2FtQ7Z8WOOzpssmw%3D
https://www.vitamindcouncil.org/about-vitamin-d/how-do-i-get-the-vitamin-d-my-body-needs/


Alternative options include 3kg of shitake mushrooms or 1.7 kg of salmon or 

1kg of sardines. The cost and kilojoule count put this option way out of most 

people’s reach. Vitamin D is sometimes added to breakfast cereal, baby 

formula, orange juice, milk, flour and bread.   

https://www.reviewofoptometry.com/article/get-your-fill-of-vitamin-d


Who should supplement? 

Absorption decreases with age so sun exposure should be increased          

or a supplement taken. Some medications interfere with vitamin D:         

carbamazepine, phenytoin, primidone, barbiturates and some anti-

retrovirals. Patients’ lifestyle choices such as dress (limiting sunlight) and  

diet (e.g. vegetarianism, which limits dietary vitamin D options) may       

contribute. Up to 82% of patients who are bedridden and immobile are    

vitamin D deficient, spending little, if any time outdoors.  

 

Exactly what does vitamin D do? 

I’m sure you’ve noticed that calcium keeps cropping up. There is constant 

interaction and feedback between calcium, parathyroid hormone (PTH) 

and vitamin D. Here’s how:  

Optimal calcium levels are vital to the 

nervous and muscular system.  

Bones act as calcium reservoirs, providing 

calcium when levels in the blood serum 

drop. PTH is produced by the endocrine 

parathyroid glands in the neck, and    

regulates both serum calcium and serum 

phosphate levels. When calcium is low, 

PTH is secreted to pull calcium from the bones and dump it in the blood, 

ready   for transport. A higher level of vitamin D, on  the other hand, aids 

calcium absorption in the gut and suppresses PTH production. We know 

that vitamin D’s active form (calcitriol) is produced by the kidneys from  

calcifediol, but this only happens when PTH and calcium levels show      

that calcitriol is needed. As you can see, it’s a complicated, but perfectly 

balanced feedback system. Why would anyone want to mess with that? 

Well, as we get older, our production of vitamin D is less efficient, meaning 

low serum calcium levels and an  increased tendency to liberate calcium 

from bone, leading to osteoporosis.  

https://en.wikipedia.org/wiki/Vitamin_D_deficiency
https://www.vitamindcouncil.org/parathyroid-glands-and-vitamin-d/


This happens in both sexes, but women are affected earlier, and more    

rapidly because…  

 men typically start off with bigger, denser bones, and 

 premenopausal women get some bone protection from the          

hormone estrogen, which is lost after menopause.   

Men with the following conditions are at increased risk for osteoporosis: 

 low testosterone levels (hypogonadism)  

 psoriasis 

 androgen deprivation therapy e.g. for prostate cancer. Testoster-

one promotes bone formation 

For men and women who: 

 have any condition that has required chronic cortisone use e.g. 

asthma or arthritis  

 use of proton pump inhibitors 

 use of selective serotonin reuptake inhibitors (SSRIs) may contribute 

to bone loss.  

 smoke or drink heavily 

In children, vitamin D deficiency causes rickets and osteomalacia. Aware-

ness has reduced the prevalence in children, but deficiency is increasingly 

common in the older population where it is associated with osteoporosis.     

I am seeing more and more of my older patients, especially women,      

supplementing with vitamin D. It is being widely recommended by         

doctors because… 

 Cardiovascular disease is more common in winter, and in those who 

live further from the equator 

 Stroke and heart failure patients have lower 25(OH)D levels.  

 Low serum levels of 25(OH)D are associated with hypertension,  

obesity, metabolic syndrome and glucose intolerance, potentially 

explaining the association with increased cardiovascular disease 

risk. 

http://www.health.harvard.edu/healthbeat/osteoporosis-in-women-and-men
http://circ.ahajournals.org/content/115/7/827#ref-15


 Supplementing vitamin D increases bone strength and, strangely, 

high serum levels of vitamin D also reduce vascular calcification.  

 Vitamin D may have anti-inflammatory properties, lowering C-

reactive protein and making it valuable in preventing or managing 

autoimmune diseases. It may protect against MS, type I diabetes, 

arthritis, colorectal- and breast cancer 

 Some studies have found an association between low bone density 

and cardiovascular disease, while others could show no association 

 Together with its anti-inflammatory action, vitamin D may actually 

benefit hypertensives by relaxing smooth vascular wall muscle and 

downregulating the kidneys’ production of renin. (Higher doses than 

currently recommended may be required to achieve this effect.)  

Sign me up, I hear you say. The problem is that results from a randomized 

clinical trial of 36282 patients within the Women’s Health Initiative (WHI),   

supplementing with vitamin D and calcium, found no effect on their stroke  

or heart attack risk over the 7 years of the study. Women in the study were    

randomized to a placebo or 500 mg calcium carbonate with 200 IU 25(OH)

D3 twice daily. Another study, just published, compared two groups of       

elderly participants who report having fallen. One group received a low 

dose vitamin D supplement, the other a higher dose of vitamin D. The 

higher dose group had better blood serum levels, but fell more during the 

year of the study. Why these disappointing discrepancies?  

One theory is that dosing in the studies may  

have been too low. Schleithoff et al  were 

able to reduce serum concentration of   

the inflammatory cytokine, tumour          

necrosis factor (TNF), and increase anti-

inflammatory interleukin-10 levels in heart 

failure patients with 2000 IU/ day. Witte et 

al were unable to demonstrate the same 

benefit on a 400 IU/day dose.  

http://circ.ahajournals.org/content/115/7/846
http://jamanetwork.com/journals/jamainternalmedicine/fullarticle/2478897
http://circ.ahajournals.org/content/115/7/827#ref-17
http://circ.ahajournals.org/content/115/7/827#ref-18
http://circ.ahajournals.org/content/115/7/827#ref-18


How much? 

Guidelines vary. The US Government’s Food and Nutrition Board’s            

recommended daily allowance (RDA) is 200 IU/day for ages 20 to 50 years, 

400 IU/day for ages 51 to 69, and 600 IU/day for adults aged 70 and older. 

The Vitamin D Council recommends 5000 IU/day, but no more than 10 000 

IU/day.  

The official 600 IU/day is too low to suppress parathyroid hormone (PTH)    

production. It may take 800 IU vitamin D daily to achieve a serum 25(OH)D 

concentration to maximally suppress PTH, and older people and those with 

darker skin may need up to 2000 IU per day. On the other hand, it may be 

enough: A quantitative meta-analysis found a reduction of 7-8% in mortality 

risk with just 528 IU per day.    

Another reason for the disappointing result of the WHI study is that the   

control study participants were allowed to take vitamin D if they chose to. 

At the beginning of the trial, the control group was, in fact, taking 368 ± 266 

IU/day. 

Finally, a specific profile may benefit disproportionately from vitamin D. 

Women who are vitamin D deficient, have a higher body mass index      

and multiple coronary risk factors seem to benefit the most from additional 

calcium and vitamin D. 

It’s not all for nothing, though. The Hsia et al report on the WHI-study        

produced the following interesting results:  

 The group supplementing with vitamin D had a smaller increase in 

low density lipoprotein (LDL) cholesterol, waist circumference and 

weight over time.  

 Blood pressure increased more in the vitamin D group.  

 Statin-users had a lower stroke risk during the study if assigned to the 

calcium and vitamin D supplementing group. The hypothesis is that 

statins may activate the vitamin D receptors.  

 

https://www.vitamindcouncil.org/about-vitamin-d/how-do-i-get-the-vitamin-d-my-body-needs/
http://circ.ahajournals.org/content/115/7/827#ref-15


Who should not supplement? 

Patients with the following conditions must be carefully and regularly   

monitored for safe vitamin D levels: 

 Those on digoxin for atrial fibrillation or thiazide diuretics (e.g. hydro-

chlorothiazide.) 

 Those with primary hyperparathyroidism, Hodgkin’s or non-Hodgkin’s 

lymphoma, some granulomatous diseases, renal problems, including 

kidney stones, liver disease and certain hormone imbalances   

 Those with high blood calcium levels. 

 

 Vitamin D and the Eye 

Closer to home, vitamin D deficiency is strongly associated with the pres-

ence of, and severity of dry eye. Every eyecare provider is familiar with the 

frustrating, uncomfortable and complex condition causing tearing, burning, 

redness, poor vision, asthenopia and photophobia. We know that             

inflammation plays a role, and vitamin D has anti-inflammatory properties. 

Vitamin D may help prevent dry eyes by inducing LL-37 (cathelicidin),       

an anti-microbial protein produced by the corneal and conjunctival       

epithelium as part of the ocular host defense.  

A smaller study comparing 2 groups of pre-menopausal women, one       

vitamin D deficient and the other vitamin D sufficient showed that the      

vitamin D deficient women had more dry eye: 

 52% versus 4% on Schirmer’s (p=0.001)  

 74% versus 12% on TBUT or tear film breakup time (p=0.001) 

 70% versus 19% on the Ocular Surface Disease Index or OSDI (p=0.003) 

The Visual Analogue Scale for Pain (VAS-pain), the Stanford Health  

Assessment Questionnaire (HAQ) and Fatigue Severity Scale (FSS) scores 

were higher in the vitamin D deficient group than the control (p < 0.005), 

i.e. they experienced increased pain, fatigue and functional impairment of  

the eye. 

 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Dry+eye+in+vitamin+D+deficiency%3A+more+than+an+incidental+association
https://www.ncbi.nlm.nih.gov/pubmed/16020269
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dry+eye+in+vitamin+D+deficiency%3A+more+than+an+incidental+association


One study found that overall levels of serum vitamin D were inversely        

associated with AMD, but other studies either did not confirm the               

relationship, or it was limited to dry AMD. 

‘Mutti and Marks found that myopes had lower levels of blood vitamin D 

compared with non-myopes when adjusted for age and dietary intake. 

Adjusted for dietary variables, myopes appear to have lower average 

blood levels of vitamin D than non-myopes.’ 

Although not specifically eye-related, we are often consulted by patients 

complaining of headaches. One study found that 40% of patients deficient 

in 25(OH)D suffered from chronic migraine. The duration of the headache 

correlated with the extent of the deficiency.  

 

Bottom line 

Vitamin B and D deficiencies have 

been convincingly linked to various  

conditions. There is, for example,  

an association between CVD risk 

and  vitamin D deficiency. It does 

not  follow that vitamin D prevents 

or protects against CVD. We see 

the same pattern with vitamin B: 

Optimising homo-cysteine levels with folate and B vitamins did not translate 

to reduced CVD risk in clinical trials.  

It has been a century since the discovery of the first B vitamins (thiamine – 

1910) and D vitamins (calciferol – 1920). We have learned a great deal 

about what they do and what happens when levels are low. The first    

commercial vitamins were made in the 1930’s: vitamin B, followed shortly 

by vitamin C. Supplements have become relatively inexpensive. But, so far, 

simply supplementing or even adding dietary vitamins after the fact is not 

proving to be the solution we had hoped for.     

http://www.avehjournal.org/index.php/aveh/article/view/35/html#CIT0022_35
http://circ.ahajournals.org/content/115/7/827


Questions 

1. Which vitamins are water soluble? 

a. Vitamins A, C and E 

b. Vitamins D, E and K 

c. Vitamins B and C 

d. We don’t know for sure yet 

 

2. Which statement is true about vitamins? 

a. Vitamins are inorganic compounds 

b. Cats are highly reliant on vitamin C 

c. Flour (wheat) is naturally high in all vitamins except vitamin K 

d. We generally need to ingest them, rather than manufacturing them 

 

3. Which of the following is related to a lack of thiamine? 

a. Pellagra 

b. Rickets 

c. Beriberi 

d. Scurvy 

 

4.  Which of the following        

is NOT a secondary vitamin     

deficiency situation? 

a. Age-related poor              

absorption 

b. Excluding specific foods 

from the diet for moral   

and ethical reasons 

c. Interference from          

medications used for   

other conditions 

d. Poor absorption due to 

alcoholic liver damage 

See what you can do when you play with your food? 

The entire picture is made up from food. 



 

5. The 8 B vitamins… 

a. Are fat soluble 

b. Can function as catabolic steroids 

when there is a deficiency 

c. Are all coenzymes or coenzyme 

precursors 

d. Are classified as such because they share similar chemical structures   

 

6. Which is false for vitamins B6, B9 and B12? 

a. Deficiency can cause anemia 

b. May reduce the risk of AMD in women 

c. All are abundantly available in white fish 

d. Play a role in DNA production 

 

7. Which statement is false regarding B12 ?   

a. Deficiency can cause depression, anxiety, delusions of persecution 

and poor concentration.  

b. Rapidly destroyed by stomach acids, so antacids may improve uptake 

in the elderly 

c. Patients with Alzheimer’s have low levels of B12 

d. Vegan-friendly options include kale and mushrooms 

 

8.  Which of these may benefit from vitamin D supplements? 

a. Fatima is a 44-year old chef, specializing in creative vegetarian dishes. 

She is Muslim and prefers to wear a hijab when she is not at work.  

b. Thabo is the head game ranger at an exclusive game ranch. When 

not conducting game drives, he does veld management or tracks  

animals. His least favourite responsibility is overseeing maintenance of 

roads and dams on the property.  

c. Jacob is a swimwear model. His agency requires him to spend regular 

sessions on the sunbed, but recommends that he protect his face from 

the UVB radiation emitted by the sunbed.  

Celery trees 



d. Jessica is an IT specialist who escape the rat race of Singapore a few 

years ago and now works remotely from a small bungalow on the 

South African West Coast. She is a bit of a workaholic but makes a 

point of going for a walk on the beach when the Singapore workday 

ends, around midday in South Africa.    

 

9.  Vitamin D3 is also 

called… 

a. Cholecalciferol 

b. Ergocalciferol  

c. 7-dehydrocholesterol 

d. Calcitriol 

 

10. Which statement is false 

about D3? 

a. It is made in the skin 

b. It is hydroxylated first in the liver, and then further in the kidneys 

c. D3 should be tested in isolation to assess blood serum levels of vit D 

d. Vitamin D produced in the skin as well as dietary vitamin D are inert   

until activated 

 

11. Which statement is true about supplementing vitamin D? 

a. D3 and calcium should be taken together for best bone protection 

b. Vitamin D3 is recommended above D2  

c. D3 is vegetarian-friendly 

d. Cod liver oil is high in vitamin A and vitamin D 

 

12. Screening for low vitamin D levels is recommended in all of these       

except... 

a. Men and women with osteoporosis 

b. Children 

c. Black patients 

d. Obese persons  

Another entirely food picture 



13.  Which of the following medications does not affect vitamin D             

absorption? 

a. Dilantin (phenytoin, an anti-epileptic and anti-convulsant) 

b. Tegretol (carbamazepine, an anti-convulsant) 

c. Antihistamines 

d. ARVs 

 

14. Which statement is true about the calcium, parathyroid hormone (PTH) 

and vitamin D feedback system? 

a. Vitamin D suppresses PTH production 

b. PTH is produced in the skin 

c. PTH regulates calcium and thyroid stimulating hormone (TSH) in the 

blood 

d. Vitamin D increases the calcium released from bone 

 

 

15. Which statement is true about osteoporosis? 

a. It is exclusive to post-menopausal women 

b. Androgen promotes bone formation 

c. High testosterone levels increase the risk for osteoporosis 

d. Patients with a history of anti-depressant (e.g. Prozac) use may be at 

greater risk 

 

 

16. Which statement 

is correct? Bed-

ridden patients 

who cannot be 

taken outside 

can get vitamin 

D from the fol-

lowing dietary 

sources: 



a. Fatty fish 

b. Beef, especially the liver 

c. Egg yolks 

d. None of these can be eaten in sufficient quantities to meet vitamin D 

requirements.  

 

17.  Evidence based guidelines for recommended daily allowance (RDA) 

for vitamin D have been set by 

a. The World Health   Organization 

b. US Government’s Food and Nutrition Board 

c. Women’s Health Initiative (WHI) 

d. There are no clear guidelines 

 

18. Vitamin D supplements should not be taken by patients… 

a. On hydrochlorothiazide (HCT) for hypertension 

b. On digoxin for atrial fibrillation (AF) 

c. Increased intracranial pressure 

d. With Hodgkins or non-Hodgkins lymphoma 

 

19.  Vitamin D deficiency has been associated with all of the following  

ocular signs except… 

a. Aqueous deficiency 

b. Accommodative spasm 

c. Fast tear break up time (TBUT) 

d. Ocular discomfort or pain 

 

20. Who received the Nobel Prize for discovering the functioning of the 

substance now known as thiamine?   

a. Christian Bale and Anthony Hopkins  

b. Arthur Bales and Gerard Manley Hopkins 

c. Christiaan Eijkman and Frederick Hopkins 

d. Christian Slater and      

Frederick Forsythe 


