Procedures for the Measurement of Airborne Nicotine 

Overview of Monitoring

The purpose of this manual is to serve as guideline for the correct monitoring of airborne nicotine. 

Type of secondhand smoke monitoring to be used: 

The monitoring in selected buildings will be done using passive monitors for vapor-phase nicotine. Other possible types of monitoring that will not be used in this protocol are personal monitors (when you measure the exposure of an individual along a day instead of the exposure that occurs in a specific place) and active monitors. Active and passive monitors are very similar to each other and the results are exchangeable. The main difference is that active monitors include a small motor to filter the air at a higher speed than the passive ones.

Passive monitors to be employed in the present protocol: 
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Parts of a vapor-phase nicotine passive monitor: 

· Filter cassette: it is the most solid part of the monitor. It is made with polystyrene (plastic). It has a clip in the superior part that will be very useful to correctly place the monitor. In the inferior part you can find a pad to support the filter. 

· The filter treated with sodium bisulfate: it is able to keep the nicotine that is filtered from the environment. This filter will be carefully separated from the rest of the monitor in the lab, where the level of nicotine will be analyzed using gas-chromatography.

· The nucleopore windscreen: it protects the filter and lets the air pass through it with a flow rate equal to 0.024 liters per minute to allow the environmental nicotine to reach the filter. The size of the pores allows the passage of nicotine. 
The monitor weighs 16 grams. Each monitor is protected with a red cover and will be stored in a plastic cup (similar to a urine cup) for its transport and protection.
List of Materials

(1) Air monitors
(2) Labels
(3) Authorization letter

(4) Building questionnaire
(5) Sample sheet
(6) String or tape
(7) Scissors

(8) Tape measure
(9) Step stool
Field Work Procedures

(1) Building sampling procedure and contacting building
Several approaches may be taken for the selection of buildings for the monitoring study. The selection of a random sample is ideal, in which all the buildings of a certain type in a city are enumerated and randomly sampled from. In many settings, building enumeration may not be feasible or there may be a lack of access to some locations or other logistical constraints. A convenience sample of buildings may be used if enumeration of all buildings (e.g., restaurants and bars) in a city is not possible. Further, there may be specific sentinel locations of interest, such as a hospital that is particularly revered or that serves a particular segment of the population.
Once the buildings have been identified it will be necessary to notify the responsible authority of each establishment in writing. A letter containing basic information about the project and requesting to speak with a manager or other knowledgeable personnel must be sent. Permission to participate will be required at all locations. A model of the letter is provided.
Once permission has been granted it will be necessary to arrange a scheduled appointment to meet with the building manager or other appropriate personnel. 
(2) Obtaining and storing of new air monitors

Air monitors will be shipped from Johns Hopkins University and sent to either a central location, in the case of a multi-city evaluation project, or directly to the partnering institute. In a multi-city project the central location/institute will be responsible for distributing the correct number of air monitors to each of the partner sites. 
Prior to the placement of the monitors in the field, they must be stored at room temperature in a smoke-free environment. It may be helpful to retain the boxes the air monitors were sent in for future shipment to Johns Hopkins University. 
(3) Coding of air monitors, questionnaires, and sample sheets
It is necessary to have a systematic coding procedure for all field materials utilized in sample collection, including the air monitors, questionnaires and sample sheets. This coding ensures that all locations have a unique identifier and facilitates tracking and data analysis. Each air monitor will receive a unique four-digit code that originated in the lab (in a lateral label of the monitor). The field coordinator/supervisor will assign each interviewer, or field worker, a unique ID to be used on all the collection forms. A master list of the locations to be visited in each city will be retained by the field coordinator/supervisor. They will assign a unique building number to each of the buildings and retain the master list in the project binder.

The codes will be assigned based on the following example: 

	Country code
	India
	356

	City code
	Ahmedabad
	01

	
	Chandigarh
	02

	
	Chennai
	03

	
	Delhi
	04

	Building type
	Hospital

School 
Government building

Restaurant 
Entertainment/ Bar/nightclub
	H1
S2
G3
R4
E5

	Building number
	Building 1 to Building XX
	From 01 to XX

	Lab 4 digit code
	
	Between 0001 and 9999 (assigned by lab)

	Interviewer
	
	From 01 to XX


(4) Labeling of air monitors, questionnaires, and sample sheets
All the study materials, including the air monitors, questionnaires about the buildings, and sample sheets, should be labeled according to their unique code. The field coordinator/supervisor will write the name of the location on each form as to inform the field worker which building to visit. The fieldworker must complete the label of the air monitor adding the country, city, building type and building number to ensure that the air monitors can be linked to the exact location that they were placed. The container (plastic cup) of the monitor may also be labeled to facilitate the tracking of used and unused monitors. The building questionnaire will also need to be appropriately labeled with the building type, building ID and interviewer ID. The lab’s four-digit code as well as the interviewer ID must also be added to the sample sheet that collects the location information corresponding to each air monitor. It is very useful to prepare the labeling of all field materials before going to each of the buildings so that the fieldwork is done faster and interruption of the building occupants is minimized.

Example label for the air monitor containers, questionnaires, and sample sheets: 
	Country
	City
	Building type
	Building number
	Lab 4 digit code

	XXX
	XX
	XX
	XX
	XXXX


(5) Administer the building questionnaire

Upon arrival at the scheduled appointment, meet with the person (building manager/owner) who will provide the overall information about the building. If possible, find a table or other area where you can sit comfortably to administer the questionnaire. The questionnaire includes information such as the smoking policy and type of ventilation system. Once completed, retain the original questionnaire with the other collection forms and make a photocopy to send to Johns Hopkins University.
(6) Location of monitors

At the end of the building questionnaire, select a location for each of the air monitors, put them in place and complete the sample sheet information about the location of the air monitors. 
· The location for the air monitor must be representative of the area you want to monitor.
Table 1. Number of buildings, number of monitors, location of the monitors, and the sampling time for each of the places selected in each city in the study.
	Places (number)
	Location of monitors
	Number of samples1
	Sampling time

	Hospital (5)
	ER waiting room 
Doctor’s lounge

Patient floors*
Cafeteria**
	1

1

2

2
subtotal: 30 (+6, 3 blanks & 3 duplicates)
	1 week

	Secondary schools (5)
	Cafeteria**
Teachers’ lounge

Students’ bathroom (boys/girls)

Stairwells
	2
1

2
1

subtotal: 30 (+5, 3 blanks & 2 duplicates)
	1 week

(Mon-Fri)

	City government (5)
	Working offices*
Lobby

Cafeteria**
Bathrooms (male/female)

	2
1
2

2
subtotal: 35 (+6, 3 blanks & 2 duplicates)
	1 week 
(Mon-Fri)

	Restaurants (10)
	Smoking area

Non-smoking area

(or main dining room if no restriction policy)
	1

1

subtotal: 20 (+4, 3 blanks & 3 duplicates)
	1 week

	Entertainment [Bars/Clubs] (10)
	Smoking area

Non-smoking area

(or main bar area if no restriction policy)
	1
1
subtotal: 20 (+4, 2 blanks & 2 duplicates)
	1 week

	Total (35)
	
	135 (+25 quality control)
	


110% of blank samples and 5-10% of duplicate samples for quality control purposes (in these cases the two monitors are placed side by side). They will be randomly selected within each type of location, and the exact number of quality control samples is shown between parentheses.

*Patient floors and working offices refer to common spaces not individual rooms or offices. Offices shared by 3 or more people is acceptable.
** If there is a designated smoking area, place one monitor in the smoking and non-smoking area. Otherwise, place the monitors in two different areas of the cafeteria.

The following guidance should be used for placement of the monitor in the room:
· Hang the monitor in the air, 1-2 meters from the floor. 

· Hang monitors at least 1 meter away from an open window or a ventilation system. 
· Hang monitors at least 1 meter away from a potential regular smoker. 
· Do not hang monitors in an area where air does not circulate (i.e. “dead spots”), such as a corner, under a shelf, or on curtains. 

· Ensure monitors are not too visible or accessible to avoid people tampering with them.

· Some good places include beams, nails or even plants or lamps. 
· If the building has a smoking-restriction policy with designated smoking sections, then the monitor should be placed as close to the middle of the two sections as possible. In the case of the cafeterias, where two monitors have been assigned place one monitor in the smoking area and the other in the non-smoking area. Otherwise if there are no designated smoking areas in the cafeteria, place the monitors in two different areas.
· It is very important that the exact location of monitors is recorded on the sample sheet at the back of the questionnaire. You will need to diagram the place selected in a schema similar to the one shown below, using the shapes of the legend. The windows and doors opening outdoor must be indicated in the diagram.
Figure 1. Example of a Sample Sheet Diagram:








· The dimensions of the room being monitored will need to be measured. There should be an estimate of the width, length, and the height of each place. These measurements are not intended to be precise, but simply provide an estimate of the volume of the area that is being measured. The use of a tape measure is the best and simplest way to measure the room’s dimensions. It is not necessary to be precise or to adjust to the level of a centimeter. If a tape measure is not available, measurements may be taken by simply counting steps. To this end it is necessary for each field worker, who will be calculating the measurements, to know the length of their stride, or step in meters as well as their height from the tip of their fingers from their extend arm to the floor as is shown in figure 1.

The length and the width of the room may be measured by counting your steps and multiplying that by the average length of your stride/step in meters. For example, if a field worker’s stride/step is 0.80 meters and the number of steps was 10 and 25 for the width and length of the room respectively, the room is: 10x0.80= 8 meters wide and 25x0.80=20 meters long. 
The height of the room may also be an approximation. Stand next to the wall and extend your arm upwards and estimate the distance from the end of your fingers to the ceiling. For example if your height is 2.10 meters with your arm extended and you calculate the distance up to the ceiling is an additional ¼ of your height, the height of the room is 2.10+(2.10*0.25) = 2.10+0.525=2.625 meters. If it appears that the distance is approximately half of your height with your arm extended, you will add half your height with your arm extended to your height. If the distance from your fingers to the ceiling is your height, you will multiply by your height by two.  

Figure 2. Measuring Room Dimensions.

(7) Installation of monitors

· Open the container where the air monitor is stored. Verify that the code corresponds with the building that you are monitoring.

· Handle the air monitor carefully and always laterally. The windscreen is pretty fragile. Avoid placing fingers on it.

· Take off the red cover.

· Verify that the air monitor is complete: windscreen, filter, pad and cassette.

· Hang the air monitor from the place selected. The frontal face of the monitor must look at the room being monitored. 

· You can use the clip to hang the filter, but you always need to verify that the filter is sufficiently fixed. If you consider it insufficient, use string or tape to reinforce it. 

· Indicate the time of placement of the monitor on the sampling sheet.

· The monitor will be left in place and retrieved after 5-7 days.
(8) Duplicate monitor
Approximately 10% of the monitors should be duplicates, or for every 10 monitors you will need to prepare a duplicate monitor. After the placement of the normal air monitor, take the monitor assigned as a duplicate, and put it next to the previous one, following the same process. The information about the duplicate must be added to the sample sheet already assigned for the normal air monitor. 

(9) Blank monitor
Approximately 10% of the monitors should be treated as blank, or for every 10 monitors you will need to prepare a blank monitor. After the placement of the normal and duplicate air monitors, take the monitor assigned as a blank and take off the red cover. After 2-4 seconds recover the air monitor and put it back in the plastic cup and take it with you to a smoke-free environment at room temperature, ideally where all monitors will be stored prior to shipment. At the end of all the sample collections, the blank monitors will be sent with the others to be analyzed. The information about the blank must be added to the sample sheet already assigned to the normal air monitor. Do not leave the blank sample in the building being monitored. The blank monitor is very important for the analysis, and the nicotine levels will be corrected for the levels found in the blank.  
The duplicates and the blanks must have the same identification number (country-city-building type-building number), with the only difference being in the unique monitor code assigned by the lab. It is recommended to select the buildings for the blanks and the duplicate before the placement of the monitors in order to prepare the coding and necessary material in advance. 

(10) Building visit

Plan to visit the building once during the 7-day monitoring period, preferably on a day and time of average occupancy. On the sample collection sheet indicate the condition of the windows and doors (open or closed) and the location of the air monitor. Write down the estimated occupancy of the room and the number of smokers observed during a 15-minute period. As with the building questionnaire retain the original copy once completed and make a photocopy to send to Johns Hopkins University.
(11) Monitor removal

At the end of the monitoring period, you need to recap the monitor with the red cover and store it back in its plastic cup. Indicate the date and time of removal on the sample sheet and verify once more the correct identification of the monitor on the sample sheet.

(12) Storage and shipment of the monitor
The monitors need to be stored at room temperature in a smoke-free environment and they can be sent by mail if necessary to Johns Hopkins University. One person must be responsible for storing the monitors in a safe place, distributing them to the field workers (keeping track of the codes), collecting them at the end of the study, and preparing for shipment to the laboratory. 

A copy of all building questionnaires and sample sheets may also be sent to Johns Hopkins University. All forms for each specific monitor should be stored in clear plastic sheet protectors.
If shipping materials by mail, please use a traceable mail courier such as FedEx or DHL. See Shipping Instructions for a detailed explanation of shipping samples.
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