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Abstract 
 

Background: Patch testing is a diagnostic tool to detect contact dermatitis. Readings are 

made three and seven days after the patches are applied. The assessment is completely 

subjective and is the only thing documented. There is a need for objective documentation to 

reevaluate the results if necessary. This is easiest achieved with photography. To get 

consistent photographs a reliable routine is needed.  

 

Material and methods: A series of 252 photographs were taken with different settings and 

distances. The equipment used was a Nikon D5100 with a f/2 60 mm macro lens, on 14 

patients, one test person and a simulated patch test on paper. The photographs were divided 

into four different categories depending on the motive.  

 

Result: The distances for each category and which motives that proved useful were evaluated 

in survey by doctors at the dermatology department, USÖ. The result was to use three 

categories and the distances 120, 80 and 20 cm. The most balanced setting was f/8 and ISO 

1250 since the photographs had enough depth of field, did not become grainy and the shutter 

time was acceptable.   

 

Conclusion:  The following photographs shall be taken during the readings of patch tests, 

with f/8 and ISO 1250 as camera settings:  

1. The patient’s personal identity number. 

2. Overview of all the applied tapes from 120 cm. 

3. Overviews of two tapes each from 80 cm. 

4. Close-ups from 20 cm. 

5. A monochromatic picture, to clearly mark the end of the documentation.  
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Introduction 

Patch testing 

Contact dermatitis is a common problem, about 15 % of the adult population in Europe is 

affected. [1] Contact dermatitis is a type IV hypersensitivity reaction.[2] For the effected 

people there is great value in knowing exactly what they are allergic to so they can avoid the 

allergen, therefore the method of patch testing was developed. The idea is basically to apply 

different allergens, see if the person reacts to any of them and how big the eventual reaction 

is. It is now used worldwide, with some small differences between nations.  

In Sweden there is a standardized series of 30 substances (allergens) called the “Swedish 

baseline series” which is based on the European guidelines and the guidelines of the Swedish 

dermatology association.[3] The dermatology association reviews the baseline series yearly, 

and if necessary updates it according to scientific evidence. The series are designed to include 

a variety of allergens that covers the most common allergies.   

The concentrations are also set to a level that minimizes the risk of irritant reactions.[4] 

 

Irritant reaction 

Ideally the allergen should give a moderate reaction in a sensitized patient, and no reaction at 

all in a healthy patient. If there is a reaction on a non-sensitized patient it is called an irritant 

reaction and there are no specific T-cells involved in this reaction. Some allergens have a set 

concentration that can cause an irritant reaction which may overlap with the concentration that 

is required to induce an allergic response. This means that an allergen with a specific 

concentration to induce a reaction during a patch test on a sensitized person, also may induce 

an irritant reaction in any patient.[4]   

 

Local routine 

The different county councils in Sweden are able to formulate their own routines, as long as 

the baseline series are included. In Örebro there is the baseline series of 30 allergens plus an 

additional 5 allergens that the dermatologists at the clinic at the University hospital have 

deemed useful.[5] 

 

Applying a patch test 

The process of a patch test is to apply four strips of tape with 10 wells each, preferable on top 

of the patient’s back.[6] This is illustrated in Figure 1. Each well contains one allergen at a 
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specific concentration according to the local routine. As mentioned, Örebro uses 30 wells 

from the baseline series and five additional. Therefore Örebro have five empty wells on the 

fourth strip that can be filled with additional allergens that may be relevant for an individual 

patient. Sometimes that is not enough, because the patient may have many substances of their 

own that are necessary for testing. These substances are diluted to correct concentrations, or 

applied directly, depending on the substance. This may result in several additional test strips, 

preferably on the arms.[2,6] 

Test strips should not be applied on tattoos or irritated skin areas as it might give an irregular 

reaction and a faulty result.[2,4] 

 

 

Figure 1: Overview of an applied baseline series, Photo Gunnel Hagelthorn, AMM, 

Stockholm. 
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Removal of a patch test 

The patient is ordered to remove the strips after 48 hours. Afterwards, a doctor examines the 

test after 72 hours, and then again seven days after the test strips were applied. This is called 

the first and second reading. The double readings are necessary due to the risk of developing a 

late reaction to the allergens, and give time for irritant reactions to cling away.[6] 

  

Reading a patch test 

All the wells are numbered as is shown in Figure 2. The doctor assess the reactions, classify 

them and connect the reaction to the right number (well). The reactions against an allergen is 

classified into the following system.  

Negative reaction (-), irritant reaction (IR), doubtful reaction (+?) and positive reaction (+, 

++, +++). The positive reactions can be graded in three different groups depending on how 

strong the reaction is.  

+ Weak positive reaction; erythema 

++ Strong positive reaction; erythema, papules, vesicles 

+++ Extreme positive reaction; intense erythema, coalescing vesicles [2,4,6] 

 

   
Figure 2. How the wells are numbered in the first two test strips. The same system continues 

on the other test strips.   
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The assessment of the reaction is done by the attending doctor, and is completely subjective. 

It has been shown that there is a variation in the assessment. [7]  

 

No objective documentation 

There is no objective documentation of the tests presently, only the doctor’s subjective 

assessment. Since there is a variation between these subjective assessments there is a value in 

visually documenting the actual reactions on the patients. Then another doctor could do an 

assessment much later, if there is any doubt that the patient is/is not allergic to a specific 

allergen. There may also be different doctors that do the first and the second reading, and the 

reactions may change between the readings. If this is the case the doctor could be able to 

check the reactions from the first reading via photographs.  

If all the patch tests are photographed routinely a registry could be created. With this registry 

eventual changes in reactions over time for the specific substance could be found. This could 

also be used for education where unexperienced doctor’s rate tests.  

A study that examined if it is possible to rate patch test from digital images concluded that 

“the method could be used for continuing medical education, and for standardization in 

multicentre networks”.[7]  

 

Aspects on photography - Camera settings  

There are three different settings that a photographer generally change in the camera that 

regulates the photograph. These are the ISO-number, the shutter time and the aperture size.  

All these settings are dependent on the light conditions. [8-10] 

 

Light sensitivity  

ISO-number is a measurement of how sensitive to light the film in an analog camera is. This 

setting has been transferred to digital cameras where there is a sensor instead of film. The 

ISO-number in a digital camera is controlled by the gain of the digital circuit. The higher the 

gain, the higher the ISO. The ISO number range from 100 to 6400 in a Nikon D5100, which 

was used in this study. A high ISO-number makes the sensor more sensitive to light, which is 

beneficial in poor lighting conditions. Doubling the ISO-number means that the sensor is 

twice as sensitive to light. This means that the usual ISO-numbers are 100, 200, 400, 800, 

1600, 3200 and 6400. There are also two numbers between each doublings in a Nikon D5100 

to make it possible for minor adjustments instead of only doubling the ISO-number. For 
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example between ISO 800 and ISO 1600 there are ISO 1000 and ISO 1250. There is however 

a drawback with high ISO. The higher the ISO the more susceptible the camera becomes to 

“noise” (disturbing lights), and the pictures become increasingly grainy. [8-10] 

 

Shutter time 

The shutter is the part of the camera that protects the sensor from light exposure. The shutter 

time is how long the shutter stays open when the shutter release button is pressed, and 

therefore how long the sensor is exposed to the light. When the light hits the sensor, the 

picture is formed. The longer the shutter time, the more light enters the camera and the 

brighter the picture becomes. The shutter time is measured in seconds or parts of a second. If 

the shutter time is too long the picture will become blurry because the photographer cannot 

hold the camera perfectly still during the exposure. Therefore, it is important to have a short 

enough shutter time to get sharp photographs. If a long shutter time is needed a tripod can be 

used to hold the camera perfectly still, assuming that the motive also is perfectly still. [8-10] 

 

Aperture size  

Aperture size regulates how much light can enter the camera in the selected shutter time. This 

is specified by the f-number. The lower the f-number, the wider the aperture is and the more 

light can enter the camera at the same time. The minimum f-number is limited by the lens 

mounted on the camera at the time. The f/numbers in a standard stop scale originate from the 

different elevations of the square root of 2, for example f/1, f/1.4, f/2, f/2.8, f/4, f/5.6, f/8, f/11,  

f/16, f/22 and so on. New digital cameras usually have two numbers between each stop (1/3 

stops) to increase the number of settings the photographer can use. One step down in the full 

stop scale means that the lens can let in twice as much light. A lens with f/2.8 allows two 

times more light into the camera than a lens with f/4 during the same shutter time. Therefore a 

f/4 lens needs two times the exposure time to take an equally bright picture. A low f-number 

gives rise to another problem. The lower the f-number, the lower the depth of field gets. This 

means that objects behind, or in front of the focus point becomes blurry. The depth of field is 

also dependent on the distance to the subject. The closer the subject, the lower the depth of 

field. [8-10] 
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Lighting conditions  

All these three settings are dependent of each other and they all in turn depend on the lighting. 

To sum up, the pictures taken without a tripod with absolutely highest quality have a low ISO, 

a high f-number and short shutter speed. For example ISO 100, f/16 and 1/250 s in shutter 

speed would give a good picture, quality wise. But those settings are not realistic unless it is 

outside with good lighting conditions or a flash is used. When the lighting conditions does not 

allow such settings the ISO, aperture size and shutter time have to be increased appropriately 

in order to get an acceptable picture. 

 

Aim 

The aim of this study was to develop a good routine for documenting the patch tests via 

photography. This comprises of making the photography easier by standardizing distances 

and settings, and at the same time guarantee a good quality of the images.  

 

Material and Methods 

14 patients, one test person and one simulated patch test have been photographed with 

different settings and distances. All the photographs were taken between the 22nd of April 

2014 and the 8th of May 2014. The total number of photographs taken were 252. There have 

been no special selections of the patients other than availability to be present. The equipment 

used was a Nikon D5100 camera with a Tamron 60 mm F/2 Macro lens. All the photos have 

been taken with “JPEG fine” (compression 1:4), and the cameras maximum resolution of 

4928 x 3264 pixels. 

 

Every photographic documentation started with a picture of the patient’s personal identity 

number, and ended with a monochromatic photograph to clearly mark the end of the 

documentation. In this study a green paper taped to the wall was used for easy access as an 

ending monochromatic photograph.  

 

The first photographs were taken on the “AUTO” setting, when the camera decides all the 

settings for itself. This was done to see if the pictures would be good enough to use. It would 

be most practical for everyone that is going to take pictures later, if the camera could do 

everything for itself. These photographs were not taken from a specific distance either, it was 

just to access the quality of images taken with “AUTO”.  
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After consulting two hospital-employed photographers, the “A” (Aperture-priority auto) 

setting on the camera was chosen as the most suitable for this study. This settings allows the 

photographer to set the aperture size plus the ISO number, then the camera adapt the shutter 

time after these two settings and the light condition at the time. This fitted the need of the 

routine well, since it is the depth of field that plays the biggest role in these pictures.  

 

The systematic standardization of distance and settings started after this consultation. This 

was done on a beige A3 paper, with a simulated patch test painted on it. It had four “test 

strips” since that is the minimum that always are applied at the University hospital in Örebro, 

and four simulated reactions in different wells as seen in Figure 3. Since this simulated series 

have the same measurement as a real test is it possible to standardize the distances from this. 

 

Figure 3: Overview of the simulated patch test that is the foundation of the standardization.  

 

A tape measure was applied to the floor to ensure accuracy of the measurements and has been 

used continuously during this study. The first picture was taken at 147 cm measuring from 

simulated test taped on the wall to the front legs of a stool from which the photographs were 

taken. The subsequent picture was taken from 130 cm and the following from 120 cm and so 

on, the exact measurements used can be found in Table 1. The reason that 147 cm was the 

starting point was that it was maximum measurement in the room if a patient should be able to 



10 
 

 

sit on a chair as well. The reason that 15 cm was the ending point was that the motives was so 

close that the auto-focus nearly became non-functional.  

 

The photographs were divided into four different categories depending on the motive (number 

of test tapes or reactions). All the categories include a different set of distances. When a 

distance resulted in a cropped motive, it became the starting point for the next category with 

the associated motive. This was doable for all the distances except 110 cm which was to close 

for category 1 and too far for category 2, which is why 110 cm not included in this study. 

These four categories were: overview of all test tapes, overview of 2 test tapes, overview of 1 

test tape and close-ups. The exact distances of each category is displayed in Table 1. All the 

photographs were taken with the settings f/8 and ISO 800, since it was the distances that 

would be evaluated and not the quality. 

   

Category 1: Overview 

of all test tapes 

Category 2: Overview 

of 2 test tapes 

Category 3: Overview 

of 1 test tape 

Category 4: 

Close-ups 

147 cm 100 cm 60 cm 40 cm 

130 cm 90 cm 50 cm 30 cm 

120 cm 80 cm  20 cm 

 70 cm  15 cm 

Table 1: The four categories of motives and the measurement associated with each one.   

 

These photographs from all the different distances where put in a powerpoint that was sent to 

the twelve doctors working in the Department of Dermatology, USÖ. A survey was sent with 

this powerpoint where the doctors could choose one distance for each category. There was 

also a question of which combination of categories the doctors deemed useful, and therefore 

which they thought should be used in the routine. They had three alternatives:  

1. Categories 1, 2, and 4. 

2. Categories 1, 3 and 4.  

3. Categories 1, 2, 3 and 4. 

 

To evaluate the settings of the camera (ISO, f-number and shutter time) and find the optimal 

setting, eight series of photographs were taken from the same distances but with different 

settings. The distances used for the four different categories were 130 cm, 80 cm, 60 cm and 
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20 cm.  The settings used were been between f/5 with ISO 500 and up to f/16 with ISO 2000. 

The shutter time have not been longer than 1/30, since it most likely will result in blurry 

pictures. The exact settings can be found in the table 2. All these photographs were taken on 

the simulated series. The shutter time in the table are all from the 130 cm distance, since that 

distance consistently gave the longest shutter time.  

 

 Aperture size ISO Shutter time 

1 f/5 500 1/100 s 

2 f/8 800 1/50 s 

3 f/8 1250 1/100 s 

4 f/10 1250 1/60 s 

5 f/10 1600 1/80 s 

6 f/13 1600 1/50 s 

7 f/13 2000 1/60 s 

8 f/16 2000 1/40 s 

Table 2: The exact settings used in the eight different series to determine the best settings. 

 

The main objective has been to get a good depth of field in the close-ups. To achieve this, the 

aperture size has to be as small as possible. This would lead to an unacceptable long shutter 

time, but it was compensated by an increase in ISO-number. 

 

Some of these settings were tested on real patients to see if the shutter time changed, and if 

the depth of field was good enough since there is more depth to a human back than to a paper 

stuck on a wall.  

 

Ethical considerations  

All the patients were asked if they mind being photographed. Since there are no processing of 

medical data and no intervention in this study, there are no ethical considerations to include 

other than that the photographs are considered as patient records and should be handled with 

appropriate confidentiality. 
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Results 

The photographs taken with the “AUTO” setting were not consistent enough for a routine, 

since the camera can change every setting between two photographs. Nor were the quality of 

these photographs up to the standard that are expected from a routine. The camera prioritized 

a low ISO-number over the aperture size. This meant ISO 100, which by itself is excellent, 

but consequently the depth of field were not sufficient since the aperture size were between 

f/2 - f/3. This led to that only small parts of the photographs were in focus. Anything in front 

or behind the focus point were out of focus.  

 

The response to the distance survey was poor, only 6 out of 12 replied despite several 

reminders. But the results from the doctors who replied was quite consistent as can be seen in 

Table 3.  The distances chosen by a majority of the doctors in the survey was 120 cm for an 

overview of all series, 80 cm for an overview of 2 series, 50 cm for an overview of 1 series 

and 20 cm for close-ups. They also voted that the category 3, Overview of 1 series, was not 

useful enough to be included in the routine.  

 

Overview of 

all series 

Overview of 2 

series 

Overview of 1 

series 

Close-ups Which categories that 

should be used in the routine 

147 cm  

= 0 votes 

100 cm  

= 0 votes 

60 cm 

 = 1 vote 

40 cm  

= 1 vote 

Categories 1, 2, and 4  

= 4 votes 

130 cm 

 = 2 votes 

90 cm 

 = 1 vote 

50 cm 

 = 5 votes 

30 cm  

= 1 vote 

Categories 1, 3 and 4  

= 1 vote 

120 cm 

 = 4 votes 

80 cm 

 = 4 votes 

 20 cm  

= 3 votes 

Categories 1, 2, 3 and 4   

= 1 vote 

 70 cm 

 = 1 vote 

 15 cm  

= 1 vote 

 

Table 3: Number of votes for each distance in the four categories and votes for which of the 

categories to use in the routine.  

 

The evaluation of the settings have been harder to implement. The difference between two 

close settings are minuscule, and it can be almost impossible to see a difference in for 

example f/8 or f/10 in aperture size. It is however possible to find differences and patterns 
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between big changes in settings, and based on this decide on the settings. These differences 

and patterns are displayed in the result column in Table 4. 

 

 Aperture size ISO Shutter time Result 

1 f/5 500 1/100 s No noise, but lacking depth of filed in close-ups. 

2 f/8 800 1/50 s No disturbing noise, acceptable depth of field. 

3 f/8 1250 1/100 s No disturbing noise, acceptable depth of field. 

4 f/10 1250 1/60 s No disturbing noise, acceptable depth of field. 

5 f/10 1600 1/80 s Noise is noticeable, acceptable depth of field. 

6 f/13 1600 1/50 s Noise is noticeable, good depth of field close-ups. 

7 f/13 2000 1/60 s Noise is disturbing, good depth of field close-ups.  

8 f/16 2000 1/40 s Noise is disturbing, great depth of field close-ups.  

Table 4: The exact settings used in the eight different series and assessment of the quality in 

the resulting pictures. 

 

The photographs taken with same settings on real tests instead of a simulated one on paper 

had comparable quality, but the shutter time was increased. This increase was seen in all the 

settings. The f/8 ISO 800 setting was increased from 1/50 s to 1/30 s in shutter time, the f/10 

ISO 1250 increased from 1/60 s to 1/40 s in shutter time and so on.   

 

Discussion  

There is no objective documentation of patch tests at all at this stage, but there is a need for it. 

It could give an opportunity to study deviations in test reactions over time. It could be an extra 

security for the patients if the results were saved without the subjective assessment of a 

doctor, and it could give unexperienced doctors an opportunity to see many different test 

reactions in a short time span for practice. For these things to be possible there must be a 

stable routine to lean against to ensure a certain quality of the photographic documentation.  

 

To ensure safety and security of the patient materials, a photograph of the patient’s personal 

identity number could be taken before any pictures are taken of the actual patient. The 

personal identity number is easily accessible because it is pasted on the paper used in the 

current subjective documentation. Another action to increase the security is to end all 

documentations with a monochromatic photograph of a paper. As mentioned in “Materials 
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and Methods”, a green paper taped to the wall was used for the monochromatic photograph 

between each patient. This way the secretary that is going to include these photographs in the 

patient’s journal easily can see when photographs of a specific patient ends. This also acts as 

an extra safety if the photographer forgot to start with the picture of the personal identity 

number. Then he or she can complement with a picture of the personal identity number, end 

with the monochromatic picture and the secretary will still understand which pictures that 

belongs to which personal identity number. The most secure routine would be to paste the 

sticker with the patient’s personal identity number on the patient, so that it is visible in the 

photographs. Then pictures from different patients impossibly could be mixed up.  

 

There may also be value in having a picture of how the test strips have been applied. If a test 

tape or markings disappear it could be hard to read the test correctly. However if there is a 

picture from how the test were applied, then the doctor can orient himself or herself according 

to the picture. After this study was conducted it was decided that there is no need to 

standardize distances or settings for these pictures. There are no critical assessments to be 

done from these pictures depending of color or absolute focus. It is supposed to be a guide of 

where and how the test was applied on an individual patient. This could vary a lot since 

everyone have a different amount of test strips, the width of their backs vary and therefore 

how many strips that fit. Another important factor is if the patient has tattoos on the upper 

back and the test strips have to be applied somewhere else. It is equally important when 

documenting the application of the patch test to photograph the patient’s personal identity 

number and to end the documentation with a monochromatic picture.  

 

The survey to determine which distances to use was not optimal since only 50 % (six people) 

responded, even though it was was easy to complete. It is possible that other distances had 

been chosen if all had replied, but everyone had their chance to affect the resulting routine. If 

they after three reminders still would not answer then they just have to accept the routine as it 

is now, chosen by those who answered the survey.   

 

The settings have been tough to evaluate, but based on the results from this study the best 

settings to use are f/8 with ISO 1250 since it gives an acceptable depth of field without 

disturbing noise while the shutter time is kept short. It would be possible to use f/8 ISO 800 

instead, but the shutter time is one the verge of too long. A photographer may be able to hold 

a camera still for 1/30 s if he or she concentrates, but there is no guarantee for consistency, 
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especially between different photographers. ISO 1250 is therefore more suitable for this 

routine.  

 

There are a couple of things that could increase the quality of the photographs further. The 

first two suggestions comes from the two hospital employed photographers that were 

consulted. They thought that the fluorescent lamps where yellow in tint, and that the lamps 

should be replaced with daylight fluorescent lamps for optimal color. They also suggested that 

the department of dermatology invest in a portable fluorescent lamp to be used from the side 

of patient, since this would make the contours more prominent. This lighting would most 

likely improve the lighting conditions and therefore decrease the shutter time and allowing a 

decreased ISO-number or decreased aperture size. Another thing that could increase the 

quality of the photographs is a tripod to mount the camera on. Then the distances would 

become even more accurate, and the shutter time could be increased without resulting in 

blurry pictures. It still has not been decided how the routine formulated in this study is going 

to be applied, but a recommendation would be to use the same photographer every time since 

it would produce the most consistent pictures.  

 

The intention is that the photographs should be taken in the numerical order according to the 

test tapes and wells. The overview of two test tapes shall start on test tape one + two and end 

with test tape three + four (if there are no additional tapes). The close-ups shall also be taken 

in the numerical order of the wells, as explained in the introduction. Close-ups is only taken 

on those wells that the attending doctor assessed an allergic reaction, even if it is doubtful 

(+?). This is due there is no value in having for example 30 close-ups of normal skin per 

patient.   
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Conclusion 

Based on the results on the different settings and answers from the survey, the routine for 

photographic documentation of patch tests should be the following; the settings set to f/8 and 

ISO 1250, and photographs taken from 120 cm, 80 cm and 20 cm.  

 

1. Take a photograph of the patient’s personal identity number. 

2. Take an overview of all the applied tapes from 120 cm. 

3. Take overviews of 2 tapes each from 80 cm. 

4. Take close-ups of all the possible reaction. 

5. End with a monochromatic picture to clearly mark the end of the documentation.  

 

Below follows an example of what kind of photographs this routine could produce. All the 

pictures below are of a test person with a fake patch test with simulated reactions in well 5, 7 

and 23.  

 

 

1:  The patient’s personal identity number.   



17 
 

 

 

2: Overview of all the tapes applied. (Taken from 147 cm).  
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3: Overview of 2 tapes with two test reactions in the first tape.  
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X: Overview of 1 tapes with two test reactions which was excluded from the routine based 

on the survey. 
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4: Close-up of the first test reaction.   

  

5: Monochromatic photo that clearly marks the end of the documentation.  
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