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A. Methods 
 

Sampling 
 
 Seventy two (72) households from three rural villages in the rural Xonboury District of the 
Savannakhet Province of Lao People’s Democratic Republic (PDR) were recruited into the stove 
intervention study. These villages include Houaymouange, Vangkhonkham, and Aho. To veil their 
identities, they are referred to in no particular order, as “A”, B”, and “C” so as to reduce the possibility of 
identifying individual participants. Study inclusion criteria included wood as the primary household 
cooking fuel and a non-pregnant primary cook of 18 years of age or older who identified as a non-
smoker. The “non-smoking” criterion was optional but highly preferred. When given their new stove, 
each household was encouraged to use it during the study period, but no criticism or sanction was 
imposed if they did not comply.   
 
Of the 72 total intervention homes, 36 were recruited into activities related only to Kitchen Air Pollution 
(KAP) measurement (called “Part B” activities), while the other 36 were recruited into Part B activities 
and additional activities related to personal exposure and gravimetric KAP measurement (called “Part C” 
activities). 1  This is described graphically in Appendix Figure 1. Enrollment of homes into Part B 
activities was performed first in all 72 households, followed by enrollment into Part C activities until 36 
homes were recruited for Part C activities. Part B activities, performed in all 72 households, included the 
administration of a baseline survey to provide demographic inputs and household structural 
characteristics; four days of continuous KAP sampling using the University of California, Berkeley 
Particle and Temperature Sensor (UCB-PATS) 2 ; the application of Stove Use Monitoring Systems 
(SUMS) to assess stove usage for one to three weeks; and post-monitoring surveys to provide energy-use 
and exposure related information during the four days of KAP measurement.  
 
Activities unique to Part C households included two days of gravimetric sampling of both personal 
exposure to Particulate Matter smaller than 2.5 microns (µm) in diameter (PM2.5) and KAP that are 
nested within the four days of UCB-PATS-based measurement (from Part B), and a separate post-
monitoring survey relating only to the two days of personal sampling. Each set of activities was 
performed before and after the introduction of the African Clean Energy (ACE)-1 stove. 
 
 
 
 
 
 
 
 
 
                                                
1 “Part A” activities are not discussed in this report, but refer to the longterm KAP and stove use monitoring that 
preceded the stove intervention. 
2 Products of Berkeley Air Monitoring Group, Berkeley, California, United States. 
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Appendix Figure 1. Sampling scheme. 

 

General data handling 
 
Standardized sampling forms were used throughout field work to minimize errors during the 

process of linking data media (PM2.5 filters, etc.) with corresponding household identifications, sample 
periods, and notes. To reduce transcription errors, sampling forms were entered into an electronic 
database two separate times, and discrepancies between duplicate entries were reconciled with a third 
review of the sampling forms. Gravimetric (i.e. filter-based) ambient, KAP, and personal exposure 
samples of PM2.5 were collected as a gold-standard measure. All filters were analyzed for Black Carbon 
using a McGee Scientific Optical Transmissometer. Minute-by-minute kitchen concentrations of PM2.5 
were recorded using real time data-logging monitors using a light-scattering sensor (UCB-PATS). 
 
The default method of calculating filter pump runtime for gravimetric samples was to subtract pump start 
times from pump stop times. Air flow through each filter during sampling was estimated by averaging 
pre- and post-sample pump flow measurements. Additionally, as a redundancy check, we calculated 
pump runtimes from the pumps’ integrated timers. These timers tend to overestimate actual run time, 
because they can also include the several minutes that the field team operates the pump (without filter 
contamination) while adjusting and measuring its flow rate. These measures were compared against each 
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other, and any major outliers (> 15 minutes of difference) were manually examined. Notes on the 
sampling form were also examined to find any errors or issues affecting the samples.  
 
In a small number of samples, the primary start/stop time indicator was determined to be incorrect; in 
these cases, the backup pump-timer measure was employed to calculate the pump runtime (e.g. a pump 
battery died before the field team arrived, and so the stop time could not be determined by the team; 
instead, the pump timer, which stopped logging at the actual time of pump shutoff, was assumed more 
accurate). Bias and error from such discrepancies are expected to be low. Filter samples with runtimes 
greater than 28 hours or less than 20 hours were discarded in order to avoid samples unrepresentative of a 
full day activity cycle. Pump flow rates were also examined to find “low-flow” or “high-flow” samples. 
The filter sampling equipment relies on mechanical forces related to velocity to isolate PM2.5. Samples 
with start and end flow rates (i.e. sample velocities) that were deemed outside of the proper functioning 
range (1.5 liters per minute [LPM] +/- 0.1 LPM) were excluded.   
 
A small number of duplicate KAP filter measurements were taken for quality assurance and quality 
control. A significant discrepancy was not observed between duplicate KAP filters. In two samples where 
the primary KAP filter was discarded for failing to meet the aforementioned standards, it was possible to 
reassign a duplicate KAP filter as the primary KAP sample. 

Filter measurements – ambient, KAP, and personal PM2.5 concentrations 
 

Mass deposition on gravimetric samples was determined by weighing Teflon filters before and 
after sampling. Forty eight (48) hours of KAP and exposure data were collected for each sampling period 
(“Before” the ACE intervention and “After” the ACE intervention) in half of the 72 study homes.  
Gravimetric KAP and exposure samples were collected for two consecutive 24-hour periods; “48 hours” 
of filter data consists of two back-to-back 24-hour samples. Thirty seven (37) millimeter (mm), 2-micron 
pore size Teflon filters (produced by Pall Corporation) with support ring were used for sampling at a rate 
of 1.5 LPM using AirCheck XR5000 pumps 3 and Triplex cyclones. 4  In order to assess background 
pollution levels, 24-hour gravimetric PM2.5 samples were collected for ambient air quality in the vicinity 
of participating households using an AirMetrics MiniVol PM2.5 Sampler 5 . Forty-seven (47) mm, 2-
micron pore size Teflon filters (produced by Pall Corporation) with built-in support ring were used for 
sampling with flow rate of 5 L/min. The MiniVol was placed in a location where it would be safe and 
would not be disturbed, such as on the roof of a home, in a tree, or on a pole.  

Real-time PM2.5 concentrations – UCB-PATS 
 

Minute-by-minute kitchen concentrations were recorded using real time PM2.5 data-logging 
monitors using a light-scattering sensor (UCB-PATS). The UCB-PATS were placed in the participant’s 
kitchen at approximately 1.0 meter from the stove and 1.5 meters above the floor, a standardized location 
meant to represent the approximate breathing zone of a woman standing near the stove. Environmental 
and contextual information that might impact indoor air quality was also collected during the studies, 
including kitchen volume, ventilation, and reports of other sources of indoor air pollution emitted during 
the monitoring period.  

                                                
3 Products of SKC Inc., Eighty Four, Pennsylvania, United States https://www.skcinc.com.  
4 Products of Mesa Labs, Lakewood, Colorado, United States, https://mesalabs.com. 
5 Products of Airmetrics, Eugene, Oregon, United States,  http://www.airmetrics.com 
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The UCB-PATS were calibrated at the University of California, Berkeley Richmond Field Station, using 
wood smoke prior to their use in Lao PDR. During the study, the chamber of the photoelectric detector 
was cleaned with isopropyl alcohol after every use.  
 
A subset of UCB-PATS samples was co-located with the pump and filter system which collected two 24-
hour average gravimetric PM2.5 samples per household. Constant-flow SKC AirChek XR5000 sampling 
pumps were set to 1.5 liters per minute (LPM) and passed through a Triplex cyclone 6 at 1.5 liters per 
minute to remove particles larger than 2.5 microns in diameter. The pump drew air through a Teflon filter 
(produced by Pall Corporation) to determine PM2.5 mass deposition. Filters used in co-location met the 
aforementioned criteria for validity (20-28 hours of runtime, 1.5 + 1 LPM). 
 
Co-located gravimetric samples were used to apply a unique adjustment to each individual UCB-PATS 
average 24-hour PM2.5 measurement, to correct for any light scattering effects based on particle-specific 
optical properties. Of the 32 UCB-PATS, 2 did not have a co-located value and for these instruments an 
average of the other adjustments was applied. The adjustment values ranged from 0.04 – 1.60 with an 
average of 0.89. 

Paired filter PM2.5 KAP and exposure analyses 
 

The current study was designed to collect a maximum of 48 hours of KAP and exposure data for 
each sampling period (“Before” and “After”) in all Part C households in order to reduce within-home 
variation. Filter samples were collected for two consecutive 24-hour periods; “48 hours” of filter data 
consists of two back-to-back 24-hour samples. Due to sample loss related to aforementioned quality 
assurance tests, some households only have one of those two 24-hour samples, and so a full analysis of 
48-hour samples in all Part C households is not possible. To reduce statistical bias, only homes with full 
48-hour filter samples of KAP in both the Before and After periods are employed in the KAP analyses 
and likewise for the personal exposure analyses. Paired filter samples are tested for significant changes 
between each period.  
 
Filter concentrations are also tested for log-normality using qualitative inference from quantile-quantile 
(qq)-plots and the more quantitative Shapiro-Wilkes test. Regular linear statistical methods, such as t-
testing and linear modeling, require underlying data distributions to be normally distributed. In the case 
of long-normal distributions, log-transformation of the data is essential to meeting this requirement. 
However, we note that lognormal statistical parameters are difficult to conceptualize or apply practically, 
both to policy and to epidemiologic inference. In the context of this analysis as a report for the World 
Bank and the Lao Ministry of Health and Inter-Ministerial Clean Stove Initiative (CSI) Taskforce, 
standard arithmetic parameters (i.e. non-transformed) are of most use and are thus reported as the primary 
results.  

Kitchen exposure factor (KEF) 

 
The term “Kitchen Exposure Factor” (KEF) is used to describe the ratio of average personal 

exposure concentrations to average KAP concentrations. The KEF is used to estimate the amount of total 

                                                
6 Product of BGI by Mesa Labs, Butler, New Jersey, United States, http://www. http://bgi.mesalabs.com 
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PM2.5 exposure attributable to the KAP to which a person is exposed. KEFs are calculated using paired 
48-hour filter concentrations; in order to calculate the KEF for a household, that household must have full 
48-hour average data of both personal exposures and KAP in both the “Before” and “After” periods (i.e. 
eight complete 24-hour filter samples). The relationship of personal exposure to KAP concentrations is 
also tested for normality and a linear relationship via simple linear regression for each period. 

Stove Usage 
 
Two techniques were applied to determine usage: monitoring using the Stove Use Monitoring 

System (SUMS) to assess usage of various cooking appliances throughout this study (I Ruiz-Mercado, 
Lam, Canuz, Davila, and Smith, 2008; Ilse Ruiz-Mercado, Canuz, and Smith, 2012; Ilse Ruiz-Mercado, 
Canuz, Walker, and Smith, 2013) and standard survey methods using household questionnaires. While 
SUMS can accommodate a variety of sensing elements, the most commonly used sensor is the 
commercially available iButton manufactured by Maxim Integrated. The iButton is small (the size of a 
watch battery), relatively robust, and easy to use. It contains a data-logger, real time clock, and solid state 
temperature sensor. In this study, we utilized two commercially available iButtons – the DS1921G, with 
a maximum temperature of 85 Celsius, and the DS1922T, with a maximum temperature of 120 Celsius – 
as stove use monitors.  

 
Stove Use Monitors (SUMS) 

 
iButtons were synced to local time and set to log an instantaneous temperature every ten minutes. 

This sampling interval was chosen to maximize the number of days that could be logged to internal 
memory and to capture variability in temperature at a fine enough resolution to distinguish periods of use 
of cookstove from non-use of cookstove periods. SUMs were phased in by village during both the pre- 
and post-intervention periods, resulting in three weeks of usage monitoring in Village A, two weeks in 
village C, and one week in village B.  

 
SUMs placement was guided by best practices described by Ruiz-Mercado (2012) and Mukhophadyay 
(2012). Prior to the start of the project, University of California (UC) Berkeley staff and fieldworkers 
optimized SUMs placement using a data-logging thermocouple. 

 
Prior to the intervention, SUMs were placed on the primary traditional cookstove. The fraction of days of 
use of cookstoves and the duration of daily use of cookstoves across the entire study and by study village 
was estimated. During the post-intervention period, we evaluated whether or not the ACE-1 cookstove 
was utilized on each specific study day and for how long it was used. Where possible, we evaluated if the 
traditional stove was still in use and, if so, for how long. Analysis was restricted to days containing at 
least 130 data points (90 percent of the expected daily values). 

 
The analysis was performed using slight modifications to a previously described algorithm (Pillarisetti et 
al., 2014). The algorithm classifies periods of use as deviations from background temperature. To 
accommodate the local climate and prevent over-counting of stove use, any temperature identified as an 
event that occurred below 40 degrees Celsius on traditional stoves and below 45 degrees Celsius on the 
intervention stove was ignored (the difference in this threshold accommodates placement of the SUMs on 
traditional stoves further from the combustion zone to prevent damage to the sensor). Additionally, to 
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account for the slow thermal decay of some stoves in the community, a cutoff threshold was determined 
based on the rate of decline in temperature after a use event.  

 
On ACE-1 stoves and bucket-type traditional stoves, SUMs were affixed directly to the stove. On open 
fires with tripod-style potholders, this was not possible; instead, a SUM was placed in the combustion 
zone near the tripod. At intervention, households were requested not to use their old stoves and thus 
many tripods were removed from the kitchens and placed into storage.  This prevented instrumentation of 
many traditional stoves during the “After” period and limited our ability to assess multiple-appliance 
usage, or “stove stacking.” 
 
Household survey of usage after five months7 
 
A survey of household usage of the ACE-1 project stove was conducted in mid-June 2015, approximately 
5 months after the original dissemination of the stoves to the households. These data provide insight into 
stove-specific issues and allow for a better understanding of the long-term viability of the ACE-1 stove 
within the local Lao context. 
 
Permission was sought and received from district and village leaders on June 11 for the survey to be 
undertaken. Over a 2-day period (June 13-14), the 5-person team from Geo-Sys (Lao) Co., Ltd visited all 
72 households in the 3 villages that were part of the original feasibility study and in which the stoves had 
been introduced in January 2015. In addition to observing the condition of the stoves, the field team 
obtained informed consent and administered a short survey (see Appendix).   Data from the survey forms 
were entered into a database in Vientiane and analysis was conducted at the University of California, 
Berkeley. 

Assessment of fuel use 

Due to the delayed choice of the intervention stove, it was not possible to schedule a fuel use 
assessment before the intervention and thus necessary to conduct the comparison using a cross sectional 
study design.  This was done approximately two months after the initial ACE-1 stove dissemination to 
compare the fuel consumption of stoves in households with ACE-1 stoves to those using traditional 
cooking methods. Twenty-four (24) ACE-1 stove households and 24 matched households using 
traditional cooking methods were monitored in each of the three study villages. Monitoring took place in 
one village per week giving a total study duration of three weeks and a total sample size of 144 
households.  

Staff training 

The field staff, including six surveyors, were hired by the local partner, Lao Institute of 
Renewable Energy (LIRE)8. Five of the six surveyors had been involved in the monitoring for the other 
study components and so had good working knowledge of the study communities as well as experience 
                                                
7 For helping with this survey, which was not part of the original project plan, we thank Ms. Keolamphanh Bouttasing, Ms. 
Lamdouan Thammavong, Ms. Phetdavone Namaxay, Ms. Soukphansa Soukmonty and Mr. Chantee Khammavong for 
conducting the fieldwork and the householders in Xonboury District for their participation.  Funding was separately provided 
by the Household Energy, Climate, and Health Research Group of the School of Public Health at UC Berkeley. 
8 For further information please go to: http://www.lao-ire.org 
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conducting field trials. A one-day training workshop was conducted in Vientiane, Lao PDR, which 
included a thorough review of the data collection form [see Appendix D, Annex 1] and full fieldwork 
protocol. The team were then closely supervised and supported throughout the fieldwork.   

Household selection 

Matched neighborhood controls using traditional cooking methods were identified from within 
the same villages where the ACE-1 stove homes were located. Data from the other study components 
collected at an earlier date were used to calculate average household sizes for the ACE-1 stove homes, 
and households with similar numbers were identified for the control group. See Appendix D, Annex 2 for 
the full screening process and criteria. Numbers of households who did not meet the criteria or did meet 
the criteria but refused to take part were recorded along with the reasons given.  

Fuel consumption measurements 

Fuel consumption was measured using the standard kitchen performance test (KPT) protocol 
(version 3.09). All fuels to be used on the household stoves were weighed at the beginning and end of the 
three consecutive 24-hour monitoring periods. Fuels were weighed with the WeiHeng (model number: 
WH-A04) electronic hanging scales, which have a 45 kg capacity and a resolution of  +/- 0.01 kg.  

To account for wood moisture in the final analysis, wood moisture readings were measured daily in each 
household using a dual pin moisture meter (Lutron Electronic PMS-713) at three points on three 
randomly selected sticks in the fuel inventory.    

A short questionnaire was administered daily to record information about stove and fuel usage, the 
number and type of meals prepared, and the number of people cooked for. The households were asked to 
maintain their typical cooking patterns for the duration of the survey.  

Quality assurance 

Several checks were implemented to ensure a dataset of high quality. 

• The field manager checked all data forms at the end of each day. Any missing, incorrect, or 
inconsistent entries were referred directly back to the field surveyors to clarify. Once complete, 
data were entered into an Excel spreadsheet with built-in validation checks.  

• The project manager checked the data uploaded into Dropbox on a weekly basis, and any missing, 
incorrect, or inconsistent data were referred back to the field manager for clarification.  

• The scales were checked daily with a standard 5 kg weight. To ensure consistency each surveyor 
kept the same scales and moisture meters throughout the study duration.  

• Accuracy of data entry was checked on a randomly selected 10% sample of the data entry forms.  
Data entry error was minimal in key variables, and so full double entry of data was not deemed 
necessary.  

                                                
9 http://www.pciaonline.org/testing Bailis 2007 

http://www.pciaonline.org/testing
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Black carbon analysis 
 

Black Carbon (BC) was determined by its black-body optical properties using an Optical 
Transmissometer OT-21.10 This instrument was chosen because it has the unique ability to determine BC 
on Teflon filters collected during indoor and ambient monitoring for air pollution. Further, the procedure 
is non-destructive and non-contaminating and the analysis time for an individual measurement is less 
than 1 minute. The transmissometer measures the optical absorption of carbon particle deposit at two 
wavelengths: 880 nanometers (nm) provides a quantitative measurement of Black Carbon (BC), while the 
370 nm wavelength absorption gives a qualitative indication of certain aromatic compounds, which may 
represent biomass combustion emissions.  
 
The Transmissometer is supplied with a movable tray with two filter holder slots, one inside and the 
other outside. The outside holder is used to measure light attenuation through the sample filter, while a 
simultaneous measurement is made through the reference (blank) filter placed in the inside holder. Filter 
holder slots have variable adapter size and could accommodate the 37 mm KAP and personal exposure 
filter samples and also the 47 mm ambient filter samples. An unused Teflon filter was selected to use as a 
blank and two new Pallflex quartz filters served as the diffusive backing for Teflon filters, in both filter 
housing areas. Plastic tweezers were used to grip the plastic ring of Teflon filters to remove them from, 
and transport them between, Petri Dish containers and Transmissometer tray slots. Data for the blank 
filter was recorded as was data for all samples, including field blanks.  

Estimated health impacts 
 

Pre- and post-intervention exposure data were entered into the Household Air Pollution 
Intervention (software) Tool (HAPIT) to estimate averted Disability Adjusted Life Years (ADALYs) and 
deaths over two proposed intervention lifetimes and three usage scenarios. The underlying calculations 
behind the HAPIT model are explained elsewhere (Smith & Pillarisetti, 2014).11 Briefly, HAPIT utilizes 
(1) the integrated exposure-response curves (IERs) described by (Burnett et al., 2014) and (2) country 
specific burden of disease information from the Institute of Health Metrics and Evaluation12 to estimate 
the health impact of an change in household air pollution exposures in terms of DALYs and premature 
deaths averted. For this study, HAPIT was customized to output estimates under multiple intervention 
scenarios:  

 
• 100, 75, and 50 percent usage over a 3-year lifetime of the stove 
• 100, 75, and 50 percent usage over a 6-year lifetime of the stove 

 
HAPIT also calculates the remaining ill-health that is left due to air pollution exposures even after the 
intervention, i.e., what additional benefits could have been achieved if there had been 100 percent 
penetration of a truly clean cooking option, such as gas or electric cooking, in the same households.     
 
HAPIT additionally can estimate program cost-effectiveness using a simple financial accounting 
approach that does not take into account household participation, discounting, adjustments such as tax 
breaks, and monetization of such benefits as reduced time spent acquiring fuel. It basically assumes 100 
                                                
10 Product of Magee Scientific, http://www.mageesci.com 
11 See also https://hapit.shinyapps.io/HAPIT/ 
12 http://www.healthdata.org/gbd 
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percent subsidy by some donor or government agency, which is not necessarily what would occur in a 
program funded by private investors in Lao PDR. 
 
Cost-effectiveness is determined by comparing the expected annual cost of the intervention per DALY in 
United States dollars (USD) to the gross domestic product per capita (GDP PC, USD). The World Health 
Organization's CHOosing Interventions that are Cost-Effective (WHO CHOICE)13 effort advises that 
interventions costing less than the GDP/capita are very cost-effective; those costing one to three times the 
GDP/capita are cost-effective but require additional examination to compare feasibility across options.  
Those costing more than three times the GDP/capita are not cost-effective, i.e. may be pursued by the 
private health care system, but are not priorities for public health.  This is essentially a triage approach. 
 
All scenarios assume a stove dissemination program of 25,000 stoves, all installed instantaneously on the 
first day (January 1) of the first year. 

B. Results 
 

Sample sizes 
 

Seventy-two (72) rural Lao households were successfully recruited into the stove intervention 
study. Twenty-four (24) households were enrolled from each village, representing approximately 18 
percent of households in Houaymouange, 30 percent of households in Aho, and 27 percent of households 
in Vangkhonkham according to a survey assessment conducted in October 2014.   
 
The stove intervention study included (i) four days of continuous KAP measurement via UCB-PATS, 
SUMS monitoring, and (ii) households’ receipt and use of the new stove. Among these 72, 36 were 
recruited to Part C activities which included personal monitoring and more comprehensive gravimetric 
KAP measurements (Appendix Figure 1). Final sample sizes for analysis are depicted in Appendix Figure 
2. In brief: 

 
 All homes completed the baseline questionnaire. No UCB-PATS samples were excluded from 

analysis during the pre-intervention measurement period due to device failure (i.e. there was no 
device failure), though eight UCB-PATS samples were ultimately excluded due to incomplete 
or improper data records. During the post-intervention period, two UCB-PATS samples were 
excluded due to device failures in the field, and an additional 11 samples were excluded due to 
improper or incomplete data records. Of these 64 complete pre-intervention and 59 complete 
post-intervention UCB-PATS samples, 53 had complete Before-After pairs (i.e. allowed for a 
comparison of pre-intervention and post-intervention concentrations). As a result, the sample 
size for paired analysis of UCB-PATS data was 53 out of 72 possible households (74 percent). 
 
A total of 66 of the 72 attempted 24-hour pre-intervention gravimetric KAP samples met time 
and flow-rate restrictions (20-28 hour duration, and flow rate of 1.5 LPM + 0.1), representing 
35 of the 36 recruited Part C households, and 70 of the 72 attempted post-intervention 24-hour 
gravimetric KAP samples met time and flow restrictions, representing all 36 Part C households. 

                                                
13 More information on WHO CHOICE is available at http://www.who.int/choice/en/ 

http://www.who.int/choice/en/
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Four of the 35 households with at least one valid 24-hour pre-intervention measurement were 
excluded because a full 48-hour sample was not collected, and two of the 36 households with at 
least one valid 24-hour post-intervention measurement were excluded because a full 48-hour 
sample was not collected. Of these households, 29 had valid 48-hour Before-After pairs (i.e. 
allowed for a comparison of pre-intervention and post-intervention concentrations). The sample 
size for paired analysis of gravimetric KAP data is 29 out of 36 possible households (81 
percent). 
 
A total of 62 of the 72 attempted 24-hour pre-intervention personal exposure samples met time 
and flow-rate restrictions, representing 35 of the 36 recruited Part C households, and 67 of the 
72 attempted 24-hour post-intervention exposure samples met time and flow-rate restrictions, 
representing 35 of the 36 recruited Part C households. 8 of the 35 households with at least one 
valid 24-hour pre-intervention personal measurement were excluded because a full 48-hour 
sample was not collected, and 4 of the 36 households with at least one valid 24-hour post-
intervention personal measurement were excluded because a full 48-hour sample was not 
collected. Of these households, 25 had valid 48-hour Before-After pairs. The sample size for 
paired analysis of personal exposures is thus 25 out of 36 possible households (69 percent). 
 

 The Black Carbon analysis was not restricted by the use of full 48-hour samples, but does 
require at least one 24-hour filter measurement per period per type (KAP and personal 
exposure). The aforementioned valid Before and After KAP and personal exposure samples 
tally to 265 total 24-hour samples. This is out of a total possible 288 24-hour filter samples. Of 
the 265 valid 24-hour samples, three were excluded because they did not have Before-After 
pairs or due to transmissiometry errors. The sample size for final analysis of Black Carbon, 
which is not restricted by the use of full 48-hour samples, is thus 262 out of a possible 288 24-
hour samples (88 percent), representing 35 out of 36 households (97 percent). 

Sample population  
 
 The primary cooks of all 72 households were identified as females with a mean self-reported age 
of 34 years (range: 18 – 65 years). Overall, households did not vary much in the way of socio-
demographic indicators or housing characteristics. A description of participating households, as stratified 
by inclusion in the final personal exposure analysis, is depicted in Appendix Table 1. An examination of 
the major demographic and exposure-related characteristics demonstrated in the table suggests that the 25 
households ultimately included in the personal exposure analysis did not vary much from the 47 other 
study households.  
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Appendix Figure 2. Sampling profile.
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Appendix Table 1. A summary of participant information with stratification by inclusion in personal exposure analyses and demographic variables as collected during the 

Baseline Questionnaire. Stratified average PM2.5 exposures, Kitchen Exposure Factors, and ambient average outdoor PM2.5 concentrations are shown 
for comparison.
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Air pollution: area concentrations and exposures 
 
Kitchen Air Pollution (KAP) 
 

A comparison of paired estimates indicates a mean pre-intervention (“Before”) daily KAP 
concentration of 439 micrograms per meter cubed (µg/m3) (Appendix Table 2). Post-intervention (“After”), 
the mean daily KAP among households dropped to 118 µg/m3. Household specific reductions between the 
periods averaged 321 µg/m3, or 73 percent of pre-intervention exposures (95 percent confidence interval 
[95% CI]: 188 – 454; Appendix Table 3 and Appendix Figure 3).  
 

 
KAP Measurements - Paired 48-Hour Averages                                                                                                      

  n 
Mean 

(µg/m3) 
Lower 95% 
CI (µg/m3) 

Upper 95% 
CI (µg/m3) 

Max 
(µg/m3) 

Min 
(µg/m3) 

Med 
(µg/m3) 

SD 
(µg/m3)  

Before 29 439 301 576 1889 71 376 361  

After 29 118 96 139 329 46 103 58  

                    
Appendix Table 2. Summary statistics for paired 48-hour KAP concentration measurements, by sampling 
period. 

 
 

Difference Between 48-Hour Average  
Before and After Concentrations 

  

Mean Difference 
(µg/m3) 

Lower 95% CI 
(µg/m3) 

Upper 95 % 
CI (µg/m3) 

p-value 
(paired) 

Personal 42 19 65 p < 0.001 

KAP 321 188 454 p < 0.001 
Appendix Table 3.  Paired student t-tests for changes in paired 48-hour personal exposures and KAP concentrations by 

sampling period. 
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Appendix Figure 3.  Kernel density estimation of distributed paired 48-hour kitchen PM2.5 concentrations (KAP) distinguished 
by sampling period. Vertical lines show outdoor ambient average PM2.5 concentrations during each period, 
Superimposed are boxplots, also differentiated by sampling period, that show individual samples. Means 
on the boxplots are represented by a vertical line, 95 percent confidence intervals of the means are 
indicated by the edges of each box, and whiskers show the standard deviation. 

 
KAP variations during the day based on UCB-PATS 
 
 Daily patterns of particulate matter KAP before and after remained somewhat similar. An example 
from one household is shown in Appendix Figure 4. The overall KAP concentrations are clearly lower 
during post-intervention monitoring when elevated KAP events occur. The total number and duration of 
elevated KAP events also appear reduced during post-intervention monitoring (Appendix Figure 4). 
Possible explanations include less frequent cooking, cooking elsewhere in the home, or the combined effect 
of significantly lower emissions from the ACE-1 stove and high ventilation reducing the KAP from 
cooking events to only slightly elevate above ambient levels, as seems to be the case for the small PM 
signal seen in the evening on February 3rd, 4th, and 5th in Appendix Figure 4b. See Appendix Tables 4 – 6.  
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Appendix Figure 4.  PM2.5 KAP concentrations over 96 hours in a Village C study household, measured by UCB in a study of 

KAP (a) before the ACE-1 dissemination and (b) after the ACE-1 dissemination. 
UCB KAP Measurements - All Households 

  n 
Mean 

(µg/m3) 
Lower 95% 
CI (µg/m3) 

Upper 95 % 
CI (µg/m3) 

Max 
(µg/m3) 

Min 
(µg/m3) 

Med 
(µg/m3) 

SD 
(µg/m3) COV 

Before 53 459 336 582 2530 60 362 446 0.97 
After 53 192 138 246 1292 44 143 196 1.02 
                    

Appendix Table 4. Summary statistics for four-day KAP measurements, by sampling period. 
 

UCB KAP Measurements - Pump and Filter Households 

  n 
Mean 

(µg/m3) 
Lower 95% 
CI (µg/m3) 

Upper 95 % 
CI (µg/m3) 

Max 
(µg/m3) 

Min 
(µg/m3) 

Med 
(µg/m3) 

SD 
(µg/m3) COV 

Before 27 455 292 618 1949 60 339 413 0.91 
After 27 146 113 179 426 69 143 83 0.57 

A 

B 
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Appendix Table 5.  Summary statistics for four-day KAP measurements, by sampling period, in those households with 48-

hour paired filter KAP measurements (for comparison with Table 2). 
 

UCB KAP Measurements - UCB Only Households 

  n 
Mean 

(µg/m3) 
Lower 95% 
CI (µg/m3) 

Upper 95% 
CI (µg/m3) 

Max 
(µg/m3) 

Min 
(µg/m3) 

Med 
(µg/m3) 

SD 
(µg/m3) COV 

Before 26 451 252 650 2530 77 357 494 1.09 
After 26 240 134 345 1292 44 147 261 1.09 

                    
Appendix Table 6.  Summary statistics for four-day KAP measurements, by sampling period, in those households without 48-

hour paired filter KAP measurements. 
 
Personal exposures to the cook 
 
 A comparison of paired estimates indicates a mean pre-intervention (“Before”) daily PM2.5 
exposure of 119 µg/m3 among participants (Appendix Table 7). Post-intervention (“After”), the mean daily 
exposure among households dropped to 77 µg/m3. Household specific reductions between the two periods 
averaged 42 µg/m3, or 35 percent of pre-intervention exposures (95% CI: 19 – 65; Appendix Table 3 and 
Appendix Figure 5).  Variation remained high due presumably to natural variations among households in 
behavior during typical days.  
 
 

Personal PM2.5 Exposure Measurements - Paired 48-Hour Averages                                                                      

  n 
Mean 

(µg/m3) 
Lower 95% 
CI (µg/m3) 

Upper 95% 
CI (µg/m3) 

Max 
(µg/m3) 

Min 
(µg/m3) 

Med 
(µg/m3) 

SD 
(µg/m3) COV 

Before 25 119 96 143 309 43 109 57 0.47 

After 25 77 66 88 136 32 72 27 0.35 
Appendix Table 7. Summary statistics for paired 48-hour Personal Exposure measurements, by sampling period. 
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Appendix Figure 5. Kernel density estimation of distributed paired 48-hour personal PM2.5 exposure values distinguished by 
sampling period. Vertical lines show outdoor ambient average PM2.5 concentrations during each period. 
Superimposed are boxplots, also differentiated by sampling period, that show individual samples (scattered 
along the y-axis to allow the reader to distinguish individual points). Means on the boxplots are represented 
by a vertical line, 95 percent confidence intervals of the means are indicated by the edges of each box, and 
whiskers show the standard deviation. 

 
Kitchen exposure factor (KEF) 
 
 Appendix Table 8 shows that the mean Kitchen Exposure Factor among households at baseline was 
0.33 (95 % CI: 0.25 - 0.41) and, when linearly modeled, was found to be a statistically insignificant 
relationship (p=0.83).14 This is demonstrated in Appendix Table 8 and Appendix Figure 6. The mean KEF 

                                                
14 A clear outlier exists in the pre-intervention plot, where 48-Hour KAP is 1,889 µg/m3 and 48-Hour personal exposure 
is 109 µg/m3. We chose not to exclude this outlier for the full analysis, but it should be noted that when excluded, the 
linear relationship of the “Before” data changes only slightly and remains highly insignificant (p=0.65). 



FINAL REPORT  APPENDIX 

A-20 
 

among households after receiving the ACE intervention jumped to 0.69 (95% CI: 0.56 - 0.81) and became 
marginally significant when tested for linear trend (p= 0.11). The distribution of KEFs by period is 
demonstrated in Appendix Figure 7. 
 

Linear Regression of 48-Hour Personal Exposure against KAP  
"Before" Data 

Slope Intercept p-value of slope   Mean KEF 95% CI 
0.005 105 0.83   33 % 8 % 

"After" Data 
Slope Intercept p-value of slope   Mean KEF 95 %CI 
0.157 56.6 0.11   69 % 13 % 

 
Appendix Table 8. Mean relationships between paired 48-hour Exposure and HAP by sampling period, tested for trend by 
linear regression. 
 
 
 

 
Appendix Figure 6.  Left, a simple linear regression of 48-hour KAP concentration against paired 48-hour personal PM2.5 

exposure values measured during the “Before” sampling period. Right, a simple linear regression of 48-
hour KAP concentration against paired 48-hour personal PM2.5 exposure values measured during the 
“After” sampling period. 
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Appendix Figure 7.  Kernel density estimation of distributed paired 48-hour Kitchen Exposure Factors by sampling period. 
Horizontal axis shows 48 hours paid KEF and the vertical axis shows kernel density.  Superimposed 
are boxplots, also differentiated by sampling period, that show individual sample points (scattered 
along the y-axis to allow the reader to distinguish individual points). Means on the boxplots are 
represented by a vertical line, 95 percent confidence intervals of the means are indicated by the edges 
of each box, and whiskers show the standard deviation. 

 
Change of black carbon in KAP and personal exposures 
 

Appendix Tables 9 and 10 show the concentration of black carbon (BC) found from filter 
measurements of KAP and personal exposure. The introduction of the ACE-1 stove nearly cut BC 
concentrations in kitchens in half. This was largely due to the overall reduction in kitchen PM2.5.  Of the 
total PM2.5 measured in kitchens, a greater fraction was BC in the after monitoring than the before 
monitoring, 17 percent and 11 percent, respectively (Appendix Figure 8), although the absolute amount of 
BC decreased (Table 11).   
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Black Carbon KAP (µg/m3) 

  n 
Mean 

(µg/m3) 
Lower 95% CI 

(µg /m3) 
Upper 95% CI 

(µg /m3) 

Max  

(µg /m3) 

Min  

(µg /m3) 

Med  

(µg /m3) 

SD  

(µg m3) COV 

Before 35 37 28 45 123 7.4 35 25 0.66 

After 35 20 16 24 43 6.5 16 11 0.55 
Appendix Table 9. Black carbon KAP levels in homes where exposure was measured. 
  
The concentration of BC measured during personal exposure did not change as dramatically as the KAP 
BC levels, as would be expected based on the relative reduction in PM2.5 exposure discussed above. The 
fraction of PM2.5 found to be BC in the Before and After exposure measurements were smaller than the 
respective KAP BC fraction, suggesting other sources of PM2.5 exposure that have a higher organic fraction 
than the PM2.5 found in the kitchen.  Possibilities include trash burning and tobacco smoke.  
 
 

Black Carbon Personal Exposure (µg/m3) 

  n 
Mean 

(µg /m3) 
Lower 95% 
CI (µg /m3) 

Upper 95% 
CI (µg /m3) 

Max  

(µg /m3) 

Min 

 (µg /m3) 

Med  

(µg /m3) 

SD  

(µg /m3) COV 

Before 35 10 8.7 12 24 3.7 8.9 5.0 0.48 

After 35 8.8 7.6 10 19 3.1 8.6 3.5 0.40 
Appendix Table 10. Black carbon personal exposure. 
 
 
 

 
Appendix Figure 8. Percentage of total KAP and exposure PM2.5 that is in the form of black carbon before and after ACE-1 

stove dissemination. 
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Appendix Table 11 shows the absolute difference in BC exposure and kitchen levels. This change was 
shown to be significant for an average reduction in BC KAP of 17 µg/m3, whereas the personal exposure 
BC reduction of 1.6 µg/m3 does not appear significant.  
 
 

Difference Between Average Before and After Black Carbon Concentrations 

  
Mean Difference 

(µg/m3) 
Lower 95% CI 

(µg/m3) 
Upper 95% 
CI (µg/m3) p-value (paired) 

HAP 17 3.7 25 < 0.001 

Personal 1.6 -0.4 9.6 0.12 
Appendix Table 11. The change in black carbon KAP and exposure before and after ACE-1 stove dissemination. 
 
 
Changes in Ambient (Outdoor) PM2.5 in the Villages 
 

Budget constraints and initial difficulties with equipment resulted in fewer ambient measurements 
in the villages than would have been optimal, but, as shown in Appendix Tables 12 and 13, a relatively 
small (5 µg/m3) and statistically insignificant difference was found before and after in spite of the 
introduction of cleaner stoves in about 23 percent of village households.15 As there was also some shift in 
season with consequent differences in temperature, rainfall, wind direction and speed, which also affect 
ambient pollution, it is difficult to interpret the results. 

 

Ambient Outdoor PM2.5 Concentrations 

  n 
Mean 

(µg/m3) 
Lower 95% 
CI (µg/m3) 

Upper 95% 
CI (µg/m3) 

Max 
(µg/m3) 

Min 
(µg/m3) 

Med 
(µg/m3) 

SD 
(µg/m3) COV 

Before 7 52 38 67 73 26 50 16 0.30 
After 14 57 38 77 153 15 57 34 0.59 
Appendix Table 12. Summary statistics for out ambient PM2.5 concentrations in the study region, by sampling period. 

 
 

Difference Between Average 
Before and After Concentrations 

Mean Difference 
(µg/m3) 

p-value 
(unpaired) 

5.07 0.71 
Appendix Table 13. Student t-tests for changes in outdoor PM2.5 concentrations between sampling periods. 

                                                
15 This percentage varies between about 18 percent – 30 percent of households by village, according to a survey 
administered in the three study villages in October 2014. 
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Trends in exposure and KEF by household characteristics 
 

Possible trends in exposure did seem to emerge between demographic variables and exposure 
levels, but sample size did not allow for strong bivariate testing and so should be treated with great caution 
(Appendix Table 1). During pre-intervention measurement, exposure appeared to decrease with increasing 
household education level and increasing kitchen size. The association with education became less 
poignant during post-intervention monitoring while the association with kitchen size seemingly reversed. 
An increasing trend in KEF with increasing kitchen size was observed during post-intervention monitoring. 
All of these inferences should be treated with caution. Average pre-intervention exposures and KEFs were 
greater in homes with cigarette smoking in the kitchen, but the differences were not significant. The 
association between KEF and in-kitchen smoking remained after the intervention, while the relationship 
between exposure and in-kitchen smoking became less clear. Average ambient PM2.5 concentrations varied 
only moderately between villages and sample periods, and are unlikely to introduce substantial bias into the 
analysis.  It is perhaps unwise to speculate on the reasons for these trends given the low statistical 
significance and small sample sizes. 
 
Tests for normality of filter data and KEF 
 
 Tests of the normality of filter concentrations and KEFs prove mixed, but generally suggest that 48-
hour exposure and KAP concentrations are log-normally distributed (Appendix Table 14 and Appendix 
Figures 9-12). A significant improvement in the normality of data was achieved through log-transformation 
for pre-intervention personal exposure data as well as KAP data both pre-intervention and post- 
intervention. While the distribution of non-transformed post-intervention personal exposure data was not 
statistically different from a normal distribution (p=0.45), log-transformation did appear to improve its 
similarity to a normal distribution (p=0.67). An examination of log-transformed personal exposure and 
KAP concentrations supports the relative sizes of period-specific means discovered during arithmetic 
statistical testing.  No overlap in confidence intervals for either period-specific KAP means or period-
specific personal exposure means upholds the inferences made from statistical testing of non-transformed 
data. 
 
Non-transformed KEF distributions appear marginally normal in pre-intervention data and more normal in 
post-intervention data. Log-transformation did not noticeably impact this.  
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Log Normal Statistics for 48-Hour Before and After Concentrations 

  
Shapiro-Wilkes Test: 

non-Transformed Data 
Shapiro-Wilkes Test:    

log-Transformed Data 
Geometric  

Mean   
Geometric   

95 %CI  

Personal (µg/m3) - -  - - 

Before * p = 0.01 p = 0.95 108 22 
After  p = 0.45 p = 0.67 73 12 

KAP (µg/m3) - -   - 

Before * p < 0.01 p = 0.46 334 114 
After * p < 0.01 p = 0.74 107 19 

KEF - - -  - 
Before p = 0.24 p = 0.26 0.28 0.10 

After p = 0.61 p = 0.89 0.63 0.13 
 
Appendix Table 14.  Tests for normality using both non-transformed and log-transformed  PM2.5 personal exposure, KAP 

concentration, and Kitchen Exposure Factor data by period. A larger p-value indicates more similarity 
with a normal distribution. An asterisk indicates that a significant improvement in the normality of data 
was achieved through log-transformation and thus suggests lognormality. Corresponding lognormal 
parameters are also shown. 
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Appendix Figure 9. QQ Plots demonstrating possible Log-normality of paired 48-hour personal exposure concentrations. A straighter line indicates greater 

normality. 

 
Appendix Figure 10. QQ Plots demonstrating the possible Log-normality of paired 48-hour KAP concentrations. A straighter line indicates greater normality.
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Appendix Figure 11.  Kernel density estimation of distributions of log-transformed paired 48-hour KAP concentrations 

distinguished by sampling period. Vertical lines show log-transformed outdoor ambient average PM2.5 
concentrations during each period. Superimposed are boxplots, also differentiated by sampling period, 
that show individual log-transformed sample points (scattered along the y-axis to allow the reader to 
distinguish individual points). Means on the boxplots are represented by a vertical line, 95 percent 
confidence intervals of the means are indicated by the edges of each box, and whiskers show the 
standard deviation. 
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Appendix Figure 12.  Kernel density estimation of distributions of log-transformed paired 48-hour personal PM2.5 exposure 

values distinguished by sampling period. Vertical lines show log-transformed outdoor ambient average 
PM2.5 concentrations during each period. Superimposed are boxplots, also differentiated by sampling 
period, that show individual log-transformed sample points (scattered along the y-axis to allow the 
reader to distinguish individual points). Means on the boxplots are represented by a vertical line, 95 
percent confidence intervals of the means are indicated by the edges of each box, and whiskers show the 
standard deviation. 
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Stove usage and stacking (multiple stoves in use) 
 

Approximately 296,000 temperature datapoints were logged on various stoves throughout this 
study. Homes were monitored on average for two weeks before and after the intervention; however, there 
was substantial heterogeneity in sampling times between villages. Village A homes were monitored for 
approximately 20 days before and after the intervention; Village B homes were monitored for 
approximately 4 days before and after the intervention; and Village C homes were monitored for 
approximately 13 days before and after the intervention. The difference in monitoring times were due the 
need to schedule limited staff time and to maximize the amount of data that could be collected with a small 
supply of iButton SUMs.   

 
Appendix Figure 13  The mean temperature by hour of day across all SUMs and households for the entire study period. The 

bimodal distribution strongly indicates two distinct daily cooking periods - 5-9 am and 4-8 pm. 
 
Cooking events were clustered around morning (5-9 am) and evening (4-8 pm) periods (Appendix Figure 
13) and were consistent across villages (Appendix Figure 14). Similar trends were noted in both pre- and 
post-intervention periods indicating that, at least for monitored stoves, periods of use occurred during 
roughly the same time windows both before and after the intervention. 
 
Pre-intervention cooking patterns 
 

During the pre-intervention period, there were 795 valid days of measurements across 71 homes (in 
one home, no usage data was captured). No cooking was recorded by SUMs on 4 percent of these cooking 
days (n = 30), indicating households either cooking on an additional stove or obtaining food elsewhere 
(future monitoring forms should ask this question). Days with no observed cooking occurred primarily 
midweek. Eighty three (83) percent of homes (n = 59) cooked using a tripod potholder over an open fire. 
The remaining 17 percent of homes used either a clay or cement bucket stove. Of the 71 households 
monitored during the pre-intervention period, three used multiple stoves (either a tripod and a bucket or 
two buckets). We cannot, however, preclude the possibility of use of unmonitored stoves. The average 
duration of use during the pre-intervention period was 190 minutes per day (Standard Deviation (SD) 184, 
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Appendix Tables 15-16). Excluding days with no use increased the average to 199 minutes per day (SD 
184). Village-level averages (including and excluding days with no cooking) are available in the Appendix 
Tables 15 and 16.  
 
Post-intervention cooking patterns  

 
During the post-intervention period, there were 887 valid days of measurements across 72 homes. 

No cooking by any stove was recorded by SUMs on 7.3 percent of these cooking days (n = 65), indicating 
households either cooking on an additional stove or obtaining food elsewhere. During the post-intervention 
sampling, a small number of homes (n = 17) had SUMs on both their traditional and improved stoves (a 
more detailed analysis of these homes is included below). It is likely, therefore, that cooking may have 
occurred in the home on these days but on an unmonitored stove. Days with no observed cooking occurred 
throughout the week during this period, with no discernable pattern.  
 
All homes used the ACE stove at least once. The average duration of ACE use during the post-intervention 
period was 144 minutes per day (SD 115, Appendix Tables 15-16). There were 83 days of non-ACE use 
throughout the post-intervention period (total 887 valid days), spread across 23 homes. Excluding days 
with no use increased the average to 159 minutes per day (SD 110) of the use of ACE stove. The 
proportion of homes using the ACE remained high throughout the post-intervention period, though 
declined over time. On average, across the study, 92 percent of households used the ACE everyday; the 
lowest proportion of use occurred on the last day of monitoring, when 79 percent (37 out of the 47 
monitored homes) used the stove.  
 
The trends in use over time are depicted in Appendix Figure 15. Previous experience in India, Guatemala, 
Mexico, and elsewhere indicates, however, that the first few weeks after installation of an intervention are 
periods of trial and evaluation and may not be representative of long-term usage. Longer term usage 
monitoring – either using SUMs or using a trained observer, who can perform rapid checks to see if a stove 
has been used recently or is still being used – are highly recommended for future evaluations.   
 
Post-intervention stacking  

 
Traditional stove usage was effectively monitored in all homes during the pre-intervention 

monitoring period with SUMS iButtons. ACE-1 usage was effectively monitored in all homes during the 
post-intervention monitoring period, but we were not, however, able to collect full stove use information on 
the traditional stoves during the post-intervention monitoring phase.  Households were encourage to use 
their ACE-1 stoves during the study and  many, but not all, moved their traditional stoves (tripods) from 
their kitchen when receiving the new stove.  Unfortunately, the method of SUMS data collection for the 
tripod stoves was not fully effective when they were removed from the households.  
 
As a result, only 17 homes – 3 from Village A, 6 from Village B, and 8 from Village C – had SUMs on 
both ACE and traditional stoves. Of these 17 homes, 5 SUMS did not record any use of the monitored 
traditional stove. From the remaining 12 homes, mixed usage was monitored for on average 4 days during 
the post-intervention period (Range 1-13, SD 3.3). Houses exhibiting stacking could be generally placed 
into one of three categories: “Initial mixed use, followed by ACE use”, “Mixed use throughout”, and 
“Mixed use with reversion” (Appendix Figure 16). 
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Appendix Figure 14.  The mean temperature by hour of day across all SUMs and households by the three study villages (A, B and C) for the entire study 
    period. The bimodal distribution strongly indicates two distinct daily cooking periods - 5-9 am and 4-8 pm. 
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Appendix Figure 15  The percentage of homes using the ACE stove during the post-intervention SUMS monitoring 

campaign. The size of the circles indicates the number of homes being monitored at each given point, 
which first rose and then fell as the monitoring periods ended . Overall usage of the ACE remained 
high throughout the monitoring period. 

 
About 45 percent of homes began with mixed use, and then switched to exclusive use of the ACE amongst 
monitored stoves; 27 percent exhibited mixed use behaviors throughout; and 36 percent used the ACE and 
the reverted back to their traditional stove. Examples of stove stacking in the current study are in Figure 16.  
 
Evidence of stove stacking in a limited number of homes may be indicative of larger issues of stove 
stacking. Giving the large contribution of traditional stoves to personal exposure, even limited use of the 
traditional stove must be discouraged if health gains attributable to a clean cookstove are to be realized. 
Future dissemination strategies should include some provisions for more rigorous monitoring of stove use 
on both the traditional and intervention stoves over time. Focusing solely on use of the intervention 
cookstove dismisses the real possibility that mixed use is undercutting or even increasing exposures to 
harmful household air pollutants.  
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Appendix Figure 16  Examples of stove stacking from the current study. In the top panel, a period of mixed use 

with both the ACE and a clay stove is followed by a transition back to the traditional 
stove. In the lower panel, exclusive use of the ACE is replaced with mixed use and then 
exclusive use of the traditional stove. 
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Village Average 
minutes/day  SD Min 

minutes/day  
Median 

minutes/day  
Max 

minutes/day  

Average 
Sampling 

Days 
All days 

A 154 114 0 140 1000 21 
B 145 96 0 140 460 5 
C 127 120 0 100 640 14 

ALL 144 115 0 130 1000 21 
Excluding non-cooking days 

A 163 110 10 140 1000 21 
B 151 93 10 145 460 5 
C 154 115 10 130 640 14 

ALL 159 110 10 140 1000 21 
Appendix Table 15. Durations (minutes/day) of ACE-1 use during the post-intervention period 
 
 

Village Average 
minutes/day  SD Min 

minutes/day  
Median 

minutes/day  
Max 

minutes/day  

Average 
Sampling 

Days 
All days 

A 180 163 0 130 900 20 
B 217 214 0 140 830 4 
C 205 204 0 140 1030 13 

ALL 192 184 0 130 1030 20 
Excluding non-cooking days 

A 186 163 10 130 900 20 
B 237 213 20 180 830 4 
C 212 204 10 140 1030 13 

ALL 199 184 10 140 1030 20 
Appendix Table 16. Durations of use of the households’ traditional cookstoves (minutes/days) during the pre-intervention period.
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Usage after five months 
 

All surveyors were instructed to perform a thorough examination of each household’s ACE-1 stove, 
including an educated assessment of whether the stove had been used on the day of their visit.16 During this 
process, teams discovered that 45 of the 72 ACE-1 stoves showed clear signs of use on the day of their 
visit, while 21 stoves showed no signs of use. In 6 homes, stove usage on the day of the field team’s visit 
was unclear (Table 17). Surveyors noted 16 issues with 15 stoves (21 percent) during their personal 
inspections. Problems with the solar panel charging unit – such as visibly broken or frayed cables, a 
general inability to charge the battery, or an inability to operate the fan via the solar panel – were evident in 
8 (11 percent) of stoves. Surveyors noted that fans in 2 stoves (3 percent) would not turn off and that fans 
in 3 stoves (4 percent) would not turn on. Three stoves (4 percent) were identified by surveyors as having 
faulty or under-performing batteries. 
 
Survey teams then administered an oral questionnaire to allow households to self-report ACE-1 usage and 
to identify any problems that they have experienced and/or were experiencing at the time of the visit.  Of 
the 72 households, 41 (57 percent) reported using the ACE-1 for every meal, while 14 (19 percent) reported 
using it for one or more meals per day, 6 (8 percent) reported using it a few times per week, and 11 (15 
percent) reported not using it for any meals at the time of survey (Table 18). The field team noted that at 
least one of the 11 “never”  
 
 

Appendix Table 17. Field Team Observations of 
ACE-1 Stoves 

Issue Number of HHs Observed 
with Issue 

Clear Usage on Day of Visit 45 (63%) n=72 
Issues with Stove -- 

Solar Panel 8 (11%) 
Fan not Turning Off 2 (3%) 
Fan not Turning On 3 (4%) 

Battery 3 (4%) 
Combustion Chamber 0 (0%) 

 n.b. With the exception of one stove, which had both Solar Panel and Fan-Off issues, all issues represent unique 
stoves  (n = 15 stoves with at least one problem noted by a surveyor). 

 
users, who did not use the ACE-1 for a month because the solar panel was broken and the user currently 
lives at their field house with no hard-wired electricity. One “never” user mentioned the preparation of 
wood for the ACE-1 as a hardship. Eight “never” users reported battery or general issues with charging as 
the cause of their disuse. One “never” user was afraid of breaking the ACE-1 “again”, and one “never” user 
identified the ACE-1 fan as broken.   
 
 
                                                
16 Clear signs of use on the day of visit can include warmth, a pot of warm food still sitting on the stove, partially burned fuel in 
the combustion chamber, and whether the stove is located in the kitchen, among other things.  
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Appendix Table 18. Self-Reported 
ACE-1 Usage (n=72) 

Typical Usage Number of HH 

Never 11 (15%) 
A few times per week 6 (8%) 
One or more meals per day 14 (19%) 
Every meal 41 (57%) 

 
Of the 41 people who said they used it for every meal, 34 (83 percent) had signs of use during the survey 
visit and one showed signs that led the field team to be unsure of use.  Of the 14 people who said the use it 
for “one or more meals per day”, 10 (71 percent) showed clear signs of use; usage of the other 4 stoves was 
not clear from observation alone.  Thus, the self-reported long-term usage and observed “snapshot” of 
usage were roughly consistent. 
 
Table 19 shows that self-reported “major” issues have occurred in 44 homes (61 percent) since 
dissemination, with 29 (40 percent) of households still experiencing at least one issue at the time of survey. 
A tally of specific issues and their occurrences is also listed in Table 3.  Although 44 households 
experienced a major issue at least once, only 35 households (49 percent) reported that their ACE-1 stove 
had actually “broken” at some point. No problems were reported with lighting the stove or cooking on it 
(when functioning) or with the combustion chamber itself.  
 

Appendix Table 19. ACE-1 Stove Issues Self-Reported by Households (n=72) 

Issue Number of HH Ever 
Experiencing Issue 

Number of HHs 
Still Experiencing 

Issue 

Number Unsure 
if they Still 
Experience 

Issue 

Charging with Solar Panel 22 (31%) 14 (19%) 1 (1%) 
Charging with Electricity 1 (1%) 0 (0%) 0 (0%) 
Lighting the Stove 0 (0%) 0 (0%) 0 (0%) 
Cooking on the Stove 0 (0%) 0 (0%) 0 (0%) 
LED Light & Charger 9 (13%) 9 (13%) 0 (0%) 
Combustion Chamber 0 (0%) 0 (0%) 0 (0%) 
Battery 11 15%) 4 (6%) 1 (1%) 
Circuitry Problems via Water Damage 1 (1%) 0 (0%) 0 (0%) 
Fan (any fan issue) 16 (22%) 8 (11%) 2 (3%) 
Total # of HH Experiencing ANY Issue 44 (61%) 29 (40%) 4 (6%) 

 
 
Although there is no way to validate these findings against a gold standard of some kind, they do seem 
internally consistent. In particular, the 57 percent of participants that reported regular usage in Table 18 is 
consistent with the 63 percent found in use on the day of the visit in Table 17, particularly considering that 
a few more could be expected to be used on any one day based on the partial usage reported in Table 18. 
Almost all of the participants that reported regular use also had stoves with signs of having been used on 
the day of the survey. 
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Village chiefs were asked to inform the households about the team’s visit in advance to ensure that cooks 
stayed in the village at the time of the survey.  Some may have even travelled back from their rice fields to 
be present.  Thus, there may have been some social pressure for households to use the new stove knowing 
that they would be visited by field staff soon.   
 
Although not without chance of bias, these results indicate that nearly three-quarters of meals in the 
participating households were being cooked using the new ACE-1 stove after 5 months.  This one-time 
survey was not able to ascertain the extent of “stacking”, i.e. the degree to which the traditional open 
hearths continued to be  used in addition to cooking with the ACE-1 stoves.   
 
The results also show a continuing pattern of small mechanical failures in many stoves.  This single survey 
is not able to ascertain how much more usage would have been achieved if the rate of mechanical failures 
was less, but supports the need for accessible servicing, repair, and, perhaps, replacement capabilities to 
facilitate uptake and long-term usage of the stove.  
 

Differences in fuel use based on cross-sectional measurements 
 

Three day KPT’s were conducted in a total of 144 households in three study villages during March-
April 2015. Seventy two (72) households with ACE-1 stoves and 72 control homes were included. All 
participants meeting the screening criteria for inclusion in the control group consented to take part. One to 
two households in each village were not eligible due to hosting an event during the KPT monitoring period 
and/or cooking for too many people.  
 
Participant characteristics 

 
Even though households within the project villages were very homogeneous, a small amount of 

demographic data was collected to assess the comparability of the two study groups. Analysis showed that 
they were similar in terms of the cook’s age (ACE-1 cooks mean 34.1 and SD 11.6; Control cooks mean 
31.3 and SD 9.7; p=0.09), as well as the age at which they started to cook and educational level reached 
(see Appendix Figure 17 and Figure 18).17 Cooks in both groups were most likely to have started cooking 
between the ages 10-14, and the majority had no formal education or minimal primary education. 
 

                                                
17 These values, collected in spring 2015, vary slightly from those collected in ACE-1 homes during the Baseline Survey in 
Fall 2014. This is likely a reflection of the locally lose construct of “age” and possible variations in what qualifies as a 
certain education level in the area. 
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Appendix Figure 17:	Age participant started to cook by study group	

 

 
Appendix Figure 18	Highest level of education reached by main cook by study group 
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Stove types used during KPT 
Each household was asked a series of questions on stove use in the previous 24 hours on each of the three 
monitoring days. Several stove types were used by the control group during the course of the KPT 
monitoring period. The most frequently used was the tripod stove, followed by multiple versions of the 
clay bucket (See Appendix Figure 19). 
 

 

 

 
Appendix Figure 19: Clockwise from left to right: a) ACE-1 cook stove, b) tripod stove, and c) clay bucket stove. 

 
Appendix Figure 20 shows the average number of uses of each stove type within each study group. Both 
groups used a stove on average about 3 times per day (ACE-1 mean uses 3.0, SD 0.81; control mean uses 
3.1, SD 0.96; p=0.435). The most frequently used stove in the ACE-1 group was reported to be the ACE-1 
stove, with approximately ten percent of total stove uses carried out on traditional biomass stoves and 
approximately one percent on electric stoves such as rice cookers. The primary stove in control homes was 
the tripod. 
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Appendix Figure 20: Reported stove uses during the KPT monitoring by study group 

 
The field team’s observations during the KPTs suggest that the ACE-1 stove was being used and well-liked 
by cooks in these communities two months after receiving the stove. Unannounced visits to the homes by 
the team often found (1) cooking occurring on the ACE-1 stoves or (2) that the ACE-1 was placed in the 
prime cooking location with signs of recent use. Although some households did show evidence of stove 
stacking (see Appendix Figure 21), all homes still had the ACE-1 stove in their kitchen, with none seeming 
to have been abandoned.  

 
Appendix Figure 21: ACE-1 study home stove-stacking (making use of several stove types). 
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Fuel consumption comparisons 
 

The two study groups cooked very similar numbers of person-meals during the KPT monitoring 
period, although when asked on day one of the KPT there was a statistically significant difference between 
the two groups in ‘standard adult equivalents18’ (SA) reported to usually eat at the home (see Appendix 
Table 17). 
 
 Mean SD P value* ACE-1 Control ACE-1 Control 
# of standard adults eating in 
the home 3.3 4.6 1.4 2.1 <0.001 

# of person-meals cooked 
during 3-day KPT 19.0 19.1 11.1 11.7 0.95 

*Independent samples t-test. N=72 in both study groups. 
Appendix Table 17: Stove fuel use comparing ACE-1 to control households 
 
Appendix Table 18 shows fuel use measured during the three-day KPT. Wood was essentially the only fuel 
used (Only one household used charcoal and only for part of their needs.  It was treated as wood in this 
analysis).  Analysis shows a large statistically significant difference in both wood fuel and total energy 
consumption between the study groups. Households with the ACE-1 stoves used on average fifty nine 
percent less wood fuel per day and forty two percent less per ‘standard adult cooked for’ per day than the 
homes using traditional cooking methods.  Both results were statistically significant (p=<0.001).  
 
 Wood Use  Total Energy Use 

 kg/HH-day kg/SA-day kg/person 
meal  MJ/HH-day MJ/SA-day MJ/person 

meal 
Control        
Mean 5.5 1.3 0.3  98.8 23.5 6.1 
SD 2.5 0.6 0.2  44.7 11.3 3.2 
COV 45% 48% 53%  45% 48% 52% 
ACE-1        
Mean 2.3 0.8 0.1  40.6 13.7 2.5 
SD 1.4 0.5 0.1  24.9 8.6 1.7 
COV 61% 63% 70%  61% 63% 70% 

 
% diff -59 -42 -59  -59 -42 -59 
p-value <0.001 <0.001 <0.001  <0.001 <0.001 <0.001 
*Independent samples T-test.  N=72 in both study groups.  SA = standard adult equivalent 
Appendix Table 18: Stove fuel use comparing ACE-1 to control households 

 
 

                                                
18 "Standard adult" equivalence factors defined in terms of sex and age.  See Appendix D. Gender and age fraction of standard 
adult: child 0-14 years = 0.5; female over 14 years = 0.8; male 15-59 years = 1; and male over 59 years = 0.8. 
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Estimated health benefits  
 

Pre- and post-intervention exposure data were estimated using the Household Air Pollution 
Intervention (software) Tool (HAPIT) as described in methods.  
 
Averted DALYs and premature deaths from hypothetical stove interventions 
 

To estimate the potential health benefits of a large-scale introduction of a stove with ACE-like 
performance in Lao PDR, a number of assumptions must be made: 
 

• Personal exposure of the cook before and after introduction (as measured in this study) mirror those 
of other adults and children under five years of age in the household.  (No health effects in school 
age children have yet been firmly established for household air pollution.) 

• The stove’s performance in this study will be duplicated in the districts where the large-scale 
dissemination will be conducted 

• The stove’s performance measured in this study after two to three- weeks of use will be maintained 
for at least three years across all seasons. 

 
If these conditions are accepted, then it is possible to estimate the health benefits of a stove introduction in 
Lao PDR of specific size using HAPIT. Estimates from HAPIT suggest that a dissemination of 25,000 
ACE stoves in Lao PDR – assuming 100 percent stove usage, no stacking (no continued use of traditional 
stove), and a 3-year stove lifetime – would avert between 730 and 2,660 total DALYs19  and between 14 
and 50 premature deaths, given the exposure levels and reductions measured and modeled during this 
analysis.20  
 
Under those same assumptions, but accounting instead for a 6-year-stove intervention, the estimate would 
be that between 1560 and 5660 DALYs and 31 and 112 premature deaths could be averted.  On the other 
hand, if only 50 percent usage was achieved in the long term, the benefits would be roughly half those from 
100 percent usage. 
 
Taking the roughly 75 percent usage found in this study and a 3-year stove lifetime, between 535 and 2,005 
DALYs and between 12-39 premature deaths could be averted by a 25,000-stove program in Lao. Under 
those same assumptions, but accounting instead for an intervention with a 6-year lifetime, between 1,180 
and 4,245 DALYs and between 25 and 86 premature deaths could be averted.  These results are reported in 
the last columns of Table 19 along with the central estimates.    
 
Breakdowns of averted DALYs and deaths by disease type for each scenario described are also shown in 
Table 19.  These disease types are acute lower respiratory infections (ALRI: mostly pneumonia) in children 
less than five years and adult chronic obstructive pulmonary disease (COPD), ischemic heart disease 
(IHD), lung cancer (LC) and stroke (Smith et al., 2014). A visual depiction of the relationships between 
annual PM2.5 exposures and relative risk of each of these five diseases is shown in Appendix Figure 22. 
Background information specific to Lao PDR used in the HAPIT is in Table 20. 

                                                
19 Disability-adjusted life year – standard global health metric for comparisons across diseases, risk factors, and populations.  It 
combines the impacts of premature death as well as illness.  See Lim et al., 2012. 
20 The range derives from the measured variation in exposures during the study. 
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Averted DALYs and premature deaths by disease for an exposure reduction from 119 µg/m3 to 77 µg/m3 

25,000 Lao households; 75% usage; no stacking; 3-year lifetime 

  ALRI COPD IHD Lung Cancer Stroke Total 

  

 DALYs Deaths DALYs Deaths DALYs Deaths DALYs Deaths 

 

DALYs 

 

Deaths 

 

DALYs 

 

Deaths 

Central Estimate 885 10 95 2 125 5 35 1 80 4 1220 22 

Lower Interval 400 5 25 1 60 3 15 1 35 2 535 12 

Upper Interval 1450 17 150 4 205 9 55 2 145 7 2005 39 

 
 

Averted DALYs and premature deaths by disease for an exposure reduction from 119 µg/m3 to 77 µg/m3 

25,000 Lao households; 75% usage; no stacking; 6-year lifetime 

  ALRI COPD IHD Lung Cancer Stroke Total 

  DALYs Deaths DALYs Deaths DALYs Deaths DALYs Deaths 

 

DALYs 

 

Deaths 

 

DALYs 

 

Deaths 

Central Estimate 1765 20 230 5 205 10 80 3 200 9 2480 47 

Lower Interval 805 10 105 3 140 6 40 2 90 4 1180 25 

Upper Interval 2890 34 370 9 500 22 130 5 355 15.5 4245 86 

 
Appendix Table 19.  Estimates of averted premature deaths and DALYs attributable to an ACE-1 stove intervention (assuming 75% usage) in 25,000 Lao 

households currently using open woodstoves for cooking. The higher and lower estimates derive from the measured variability in 
exposures.  The top table is for a 3-year intervention; the lower table is for a 6-year intervention. 
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Appendix Figure 22.  Integrated exposure-response curves for all disease categories. The solid vertical lines 

show the ranges of pre-intervention and post-intervention exposures found in this 
study.  The confidence intervals are quite wide around the central estimates for the 
curves. Note, however, that two curves (IHD, stroke) in particular flatten out above 
about 100 µg/m3, i.e. risk does not increase as quickly with exposure as at lower 
levels.  See Burnett et al., 2014 

 
 
 
 

 
Appendix Table 20.  HAPIT inputs used in the analysis in this report, including Lao demographic 

information and background disease data. Data from World Bank, Institute for Health 
Metrics and Evaluation, and Global Alliance for Clean Cookstoves. All data are from 
2010 to match the GBD risk factor databases.  

 
 
In addition to the reduction in the health impacts, HAPIT also calculates the remaining ill-health that is left 
due to air pollution exposures even after the intervention, i.e., what additional could have been achieved if 
there had been 100 percent penetration of a truly clean cooking option in the villages, such as gas or 



FINAL REPORT  APPENDIX 

A-45 
 

electric cooking.  Figure 23 shows the full analysis for both a 3-year and a 6-year-stove intervention at 75 
percent usage, illustrating that about 87 percent of the health impact from using the traditional cookstoves 
would still be untouched (range of central estimates:79-94 percent).   
 

  
 

  
Appendix  Figure 23.  Estimates of averted DALYs attributable to an ACE-1 stove intervention (assuming 75% usage) in 

25,000 Lao households currently using open woodstoves for cooking and the amount of ill-health still 
occurring because of the remaining household air pollution from the cookstove.  The high and low 
estimates derive from the measured variability in exposures.  The top panel is for a 3-year 
intervention; the lower panel is for a 6-year intervention. 
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Simple health cost-effectiveness 
 

For illustration only, here is an example of HAPIT’s cost-effectiveness estimate with the following 
assumptions:  
 

• The cost per household of the dissemination is 150 United States dollars (USD), which includes 
estimates of the total cost of stove purchases and the costs of monitoring and evaluation (M&E) and 
stove promotion, repair/servicing, and dissemination; 

• All costs are borne at the start of the project 
• The stoves have a lifetime of three years 
• The stove is used 75 percent of the time by all households over its usable lifetime 
• There is no use of the traditional stove during use of the new stove (no stacking) 

 
The combination of a 3-year lifetime and 75 percent usage would seem the most optimistic that could be 
feasible given what has been learned about this stove in the project.  Because of the stove’s seemingly poor 
durability, however, it would require servicing and repair faculties to be available in the villages, the cost 
and reliability of which has not been explored.  
 
Under these conditions, the program costs 3.75 million USD and results in between 535-2005 averted 
DALYs and 12-39 averted premature deaths. The mean cost per averted DALY would be between 1,870 
and 7,010 USD with a central estimate of 3075 USD.  The mean program cost per averted premature death 
would be between 96,000 and 313,000 USD with a central estimate of 170,500 USD.  According to WHO-
CHOICE criteria (WHO, 2003) and assuming 2010 Lao income levels (the base year for health analyses in 
this study), at this cost per averted DALY, this program would be considered just cost-effective since the 
cut off of 3x GDP/capita per DALY is ~3370 USD. Of course, it should be compared to other health 
investment opportunities in the country before going forward.    
 
The cut off of cost-effectiveness would increase, however, with rising per capita incomes, which should be 
adjusted to the actual period of an intervention program and perhaps increase over the life of the program.  
In addition, of course, any changes in estimated stove lifetimes, usage rates, or program costs would alter 
this calculation. This sample calculation is illustrative of the kind of calculations that would inform 
decisions once more accurate data are available. 
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 Baseline Questionnaire   
 
A. HOUSEHOLD CHARACTERISTICS  
A1. Are you the primary cook for your household? 
0 No [Do not continue interview until speaking with the main cook] 
1 Yes 

 
A1.1 [Please note whether the respondent is male or female.] 
1 Female  
2 Male [SKIP QUESTION A1.4] 

 
A1.2 [Please note if the household head is present. Inquire if appropriate.] 
0 No [This is fine; proceed with the questionnaire.] 
1 Yes 

 
A1.3 Do you cook primarily with wood? 
0 No [Kindly stop the interview.] 
1 Yes 

 
A1.4 Are you currently pregnant? 
0 No 
1 Yes [Kindly stop the interview.] 

 
A1.5 How old are you? 

            ________ years old [If younger than 18, stop the interview.] 
 
A1.6 Do you smoke? 
0 No 
1 Yes  

 
A2. What is the roof of your house made of? [Observe if at home] 
1 Metal sheet 
2 Tile or slate 
3 Concrete 
4 Wood  
5 Thatch / palm leaf 
97Other (specify: ___________________________________) 
 

A3. Please note if the main house is on stilts: 
0 No [SKIP QUESTION A10.1] 
1 Yes 

 
A4. What is the floor of your main house mostly made of? [If on stilts, this question 
does not apply to the ground floor of the main house; observe if at home] 
1 Bare concrete 
2 Concrete with vinyl 
3 Wood 
4 Dirt or Mud 
5 Tiles 
97 Other (specify: ___________________________________) 
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A5. What are the walls of your main house mostly made of? [Observe if at home] 
1 Concrete or brick 
2 Metal 
3 Wood 
4 Bamboo  
5 Leaves, grass, bark, or other such materials 
6 Dirt or Mud 
97 Other (specify: ___________________________________) 

 
A6. What is the floor of your kitchen mostly made of? [Observe if at home] 
1 Bare concrete 
2 Concrete with vinyl 
3 Wood 
4 Dirt or Mud 
5 Tiles 
97 Other (specify: ___________________________________) 

 
A7. What are the walls of your kitchen mostly made of? [Observe if at home] 
1 Concrete or brick 
2 Metal 
3 Wood 
4 Bamboo  
5 Leaves, grass, bark, or other such materials 
6 Dirt or Mud 
97 Other (specify: ___________________________________) 

 
A8. How many rooms does your house have? This does not include the 
bathroom/toilet area or any rooms created by curtaining off a larger room.  
 

____________ Rooms 
 
A9. At home, where does cooking usually take place?  
1 Inside the main house only [SKIP QUESTION A10] 
2 In a separate building only [SKIP QUESTION A10 - A11] 
3 Outdoors only [SKIP QUESTIONS A10.2-A11] 
4 Mostly indoors, but sometimes outdoors  
5 Mostly outdoors, but sometimes indoors  
6 Indoors and outdoors about the same amount  
97 Other (specify: ___________________) 

 
A10. Is cooking done outside (in open air) during the entire current season or only for 
part of the season? 
1  Entire season [SKIP QUESTIONS A10.2,A11, A12.2, A12.3, SECTION C] 
2  Part of the season 

 
A10.1 When cooking is done outside, where is cooking done? 
1  Outside, but under the stilted main house 
2  Outside, completely separately from the main house 
 

A10.2 When not done outside, where is cooking done? 
1  Inside the main house  
2  In a separate building 
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A11. When cooking is done inside the main house, where is it done? 
1 Inside the house, but in a room separate from the living area (kitchen and 

living rooms are separate) 
2 Inside the house, in the same room as the living area (kitchen and living 

rooms are same) 
3 Inside, within bedroom  
4 Inside, but in a hallway 

 
A12. Draw on a sheet of paper a detailed sketch of the living and kitchen area(s) only.  Using the 
symbols, mark the location of doors and windows. Please indicate the approximate length and 
height of each wall. Curtains DO NOT count as walls. 
     Doors  Traditional Stove 

 Windows   

Top View 
 
 
 
 

      [1]                  [2]                  [3]                             [4]                   [5]                           [6] 

Codes for kitchen types: [1] Indoor with partition or doorway (Kitchen & Living rooms are 
separate, but in the same building); [2] Indoor without partition (Kitchen & Living rooms are the 
same); [3] Kitchen is in a separate building (enclosed); [4] Kitchen is in a separate building 
attached to living area (partially open structure); [5] Kitchen is in a separate building not attached 
to living area (partially open structure); [6] Outdoor cooking (open air);  
[7] A combination of types 1-5; (Specify Types: _____________________) 
 

TAKE PHOTO OF DRAWING, AND ENTER FILENAME OF PHOTO: ______________ 

 
A12.1 Type(s) of Kitchen (Enter the Code[s]):   ___________ 
 
A12.2 Please note if the kitchen is: 
1 elevated on stilts 
2 on ground under main house 
0 neither 
97 Other (specify: ___________________________________) 
 

A12.3 Estimated Total Kitchen Volume (L x W x H):           __________ m3 
A12.4 Estimated Total Living Space Volume (L x W x H):   __________ m3 



 

A- 
 

52 

B. COOKING HABITS  
 
B1. I’d like you to think about the items you usually cook in the morning AT YOUR HOME. 
This includes things like boiling water; steaming rice; cooking, frying, or grilling foods or 
spices. Now I’d like you to think about how much time you spend cooking these things, 
including the time it takes for the stove to heat up before you add food to it. On an average 
morning, how much time do you usually spend cooking AT YOUR HOME? 
 
  ________ : _______ hours & minutes per morning 
 
B1.1. About how much of this time do you usually spend in your kitchen? Please pick the 
choice that best fits your answer. 
1  very little 
2  some, but less than half 

3  about half  
 

4   considerably more than half 
5  nearly all of it

   
B1.2. Of this time spent cooking in your kitchen in the morning, about how much do you 
usually spend within arm’s length of the stove? Please pick the choice that best fits your 
answer. 
1  very little 
2  some, but less than half 

3  about half  
 

4   considerably more than half 
5  nearly all of it 

 
 
B2.  Now I’d like you to think about the items you usually cook in the afternoon AT YOUR 
HOME. Like the last question, this includes things like boiling water; steaming rice; cooking, 
frying, or grilling foods or spices. Now please think about how much time you spend cooking 
these things, including the time it takes for the stove to heat up before you add food to it. 
On an average afternoon, how much time do you usually spend cooking AT YOUR HOME? 
 
  ________ : _______ hours & minutes per afternoon 
 
B2.1. About how much of this time do you usually spend in your kitchen? Please pick the 
choice that best fits your answer.   
1  very little 
2  some, but less than half 

3  about half  
 

4   considerably more than half 
5  nearly all of it 

 
B2.2. Of this time spent cooking in your kitchen in the afternoon, about how much do you 
usually spend within arm’s length of the stove? Please pick the choice that best fits your 
answer. 
1  very little 
2  some, but less than half 

3  about half  
 

4   considerably more than half 
5  nearly all of it 

 
 
B3.  Now I’d like you to think about the items you usually cook in the evening AT YOUR 
HOME. Like the last question, this includes things like boiling water; steaming rice; cooking, 
frying, or grilling foods or spices. Now please think about how much time you spend cooking 
these things, including the time it takes for the stove to heat up before you add food to it. 
On an average evening, how much time do you usually spend cooking AT YOUR HOME? 
 
  ________ : _______ hours & minutes per evening 
 
B3.1. About how much of this time do you usually spend in your kitchen? Please pick the 
choice that best fits your answer.   
1  very little 
2  some, but less than half 

3  about half  
 

4   considerably more than half 
5  nearly all of it
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B3.2. Of this time spent cooking in your kitchen in the evening, about how much do you 
usually spend within arm’s length of the stove? Please pick the choice that best fits your 
answer.  
1  very little 
2  some, but less than half 

3  about half  
 

4   considerably more than half 
5  nearly all of it 

 
 
B4.  Now, of the time you spend cooking, I’d like you to think specifically about the amount 
of time you spend grilling AT YOUR HOME. How many times per week do you usually grill AT 
YOUR HOME? This includes grilling of any kinds of food, including but not limited to meat, 
fish, and spices. 
[IF B4 = 0, GO TO B5.1] 
  _______________ Times per Week 
 
B4.1 About how long do you spend grilling each time you grill? 
  ________ : _______ hours & minutes per time 
 
B4.2. About how much of this time do you usually spend in your kitchen? Please pick the 
choice that best fits your answer. 
1  very little 
2  some, but less than half 

3  about half  
 

4   considerably more than half 
5  nearly all of it 

 
B4.3. Of this time, about how much is usually spent within arm’s length of the stove? Please 
pick the choice that best fits your answer. 
1  very little 
2  some, but less than half 

3  about half  
 

4   considerably more than half 
5  nearly all of it 

 
   
[PROMPT FOR B5.1-5.2] For how many people do you usually cook AT YOUR HOME? 
   
_________B5.1 # of Adults & Older Children 15+ Years            
_______ B5.2 # of Small Children 0-14 Years 
 
B.6.  Now I’d like you to think about cooking at locations other than your home. During a typical week, do 
you cook or grill at a location that is NOT YOUR HOME at least once? 

0  No [GO TO QUESTION B9] 
1  Yes 

 
B7. Now I would like you to think about the items you cook on an average day in locations 
that are NOT YOUR HOME. Like the last few questions, this includes things like boiling 
water; steaming rice; cooking, frying, or grilling foods or spices. Now please think about 
how much time you usually spend cooking these things, including the time it takes for the 
stove to heat up before you add food to it. On an average day, how much time do you 
spend cooking NOT AT HOME? 
  ________ : _______ hours & minutes per day 
 
 
B7.1. About how much of this time do you usually spend in a kitchen? Please pick the choice 
that best fits your answer. 
1  very little 
2  some, but less than half 

3  about half  
 

4   considerably more than half 
5  nearly all of it 
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B7.2. Is this kitchen you cook in – NOT AT YOUR HOME – indoors or outdoors? 
1 Indoors 
2 Outdoors  
3 Both indoors and outdoors 

 
B7.3. Of this time spent cooking in the kitchen that is NOT AT YOUR HOME, about how 
much is usually spent within arm’s length of the stove?  
1  very little 
2  some, but less than half 

3  about half  
 

4   considerably more than half 
5  nearly all of it 

 
B8.  Now, of the time you spend cooking NOT AT HOME, I’d like you to think specifically 
about the amount of time you spend grilling. How many times per week do you usually grill 
NOT AT HOME? This includes grilling of any kinds of food, including but not limited to meat, 
fish, and spices. 
[IF B8 = 0, GO TO B9] 
 
  _______________ Times per Week 
 
B8.1 About how long do you spend grilling each time you grill NOT AT HOME? 
 
  _______ : ________ hours & minutes per time 
 
B8.2. About how much of this time do you usually spend in a kitchen NOT AT HOME? Please 
pick the choice that best fits your answer. 
1  very little 
2  some, but less than half 

3  about half  
 

4   considerably more than half 
5  nearly all of it 

 
B8.3. Of this time spent grilling in the kitchen that is NOT AT YOUR HOME, about how much 
is usually spent within arm’s length of the stove? Please pick the choice that best fits your 
answer. 
1  very little 
2  some, but less than half 

3  about half  
 

4   considerably more than half 
5  nearly all of it
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B9. At what age did you start cooking?    
      1  0-4 years  

2  5-9 years  
3  10-14 years  
4  15-19 years  
5  20+ years  

 
B.10.  Do you believe that smoke from cookfires is harmful to your health? 

0  No [GO TO SECTION C] 
1  Yes 

 
B.11.  Does this belief affect your behavior during cooking? 

0  No  
1  Yes 

 
 
C. KITCHEN CHARACTERISTICS  
 
C1. Can you please show me which doors, windows, and eaves you usually have open in the 
kitchen while cooking during this season?  
 
1  Poorly ventilated 
2  Moderately ventilated 
3  Well ventilated 

 
C1.1 [Please identify the ventilation characteristics of the kitchen and take photo of setup 
WITHOUT capturing FACES.]  

ENTER PHOTO FILE NAME: _______________ 
 

C2. Does this change by season?  
0  No [ GO TO SECTION D] 
1  Yes 

 
C2.1 If yes, for about which months of the year is this different? If the typical position of 
your windows, doors, or eaves during cooking changes more than once in a year, please 
only answer about the timing of one of these seasons. I will ask about other seasons 
separately.  
  from month _________________   to month    ___________________ 
 
C2.2 And can you please show me which doors, windows, and eaves you usually have open 
in that season. [PROMPT: take photo of setup WITHOUT capturing FACES.]  

ENTER PHOTO FILE NAME: ___________ 
  
C2.3 [Please identify the ventilation characteristics of the kitchen during this season]: 
1  Poorly ventilated 
2  Moderately ventilated 
3  Well ventilated 

 
C3. Is this true of a 3rd season during which the position of your windows, doors, or eaves 
during cooking is again different?  
0  No [ GO TO SECTION D] 
1  Yes 
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C3.1 If so, about which months of the year is this season?  
   

from month __________________  to month ___________________ 
 
C3.2 And can you please show me which doors, windows, and eaves you usually have open 
in that season.  
[PROMPT: take photo of setup WITHOUT capturing FACES.] 
  

ENTER PHOTO FILE NAME: ____________ 
 
C3.3 [Please identify the ventilation characteristics of the kitchen during this season]: 
1  Poorly ventilated 
2  Moderately ventilated 
3  Well ventilated 

 
 
D. FUEL AND STOVE 
 
D1-3. What types of fuel does your household use most for cooking? This includes boiling 
water, and cooking of any type of food. 

 D1. Main Fuel D2. Secondary Fuel D3. Tertiary Fuel 
Electricity 1 1 1 

LPG 2 2 2 

Kerosene 3 3 3 
Charcoal (coal made from wood) 4 4 4 
Wood, bushes, brush, branches 5 5 5 
Agricultural residues 6 6 6 

Other  
97 

specify: 
97 

specify: 
97 

specify: 
 
D4. How much fuel do you usually use for cooking per week? [Check all that apply; Write 
answer in; ask for respondent to show you a typical session’s worth, weigh any solid or 
liquid fuels, then ask how many times per week they use it] 
 
1 Electricity _________minutes        ______ times/wk 
 
2 Bottled Gas (LPG)     _________ Liters          ______ times/wk 

     
3 Kerosene  _________ kg               ______ times/wk  

[IF NO KEROSENE, SKIP D10] 
 
4  Charcoal (coal made from wood) _________ kg             ______ times/wk 

[IF NO CHARCOAL, SKIP D8 – D9.3] 
 
5 Wood, bushes, brush, branches  _________ kg               ______ times/wk 

[IF NO wood, bushed, brush, branches, SKIP D5-D5.2] 
 
6 Agricultural crop residue/left-overs  _________ kg               ______ times/wk 

[IF NO AG. CROP RESIDUE, SKIP D6] 
 
97 Other (specify: ________) _______ (units: ___)     ______ times/wk 
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D5 Do you purchase or gather your wood, bush, or branch fuel? 
1 Purchase 
2 Gather 
3 Both 
97 Other (specify: ________________________________________) 

 
D5.1 Do you usually chop, cut, or split your wood, bush, or branch fuel before burning it? 

0  No 
1  Yes 

 
D5.2 How often is the wood, bush, or branch fuel you use damp or wet? 

0 Never 
1 Rarely 
2 Often 

 
D6. Now moving our focus to agricultural residues, do you usually purchase or gather the 
agricultural residue fuels? 

1 Purchase 
2 Gather 
3 Both 
97 Other (specify: ________________________________________) 

 
D7. When cooking with wood, bush, branch, grass, or agricultural residues, on which type of 
stove is food usually cooked? 

1 Open fire or metal tripod 
2 Tao Kongarn / SNV Project Stove – Clay bucket stove (may have metal exterior) 
3 Other clay bucket stove like the Tao Prayat (may have metal exterior) 
4 Cement bucket stove like the Tao Cement 
5 Metal-only bucket stove like the Tao Metal 
6 Improved fan stove 
97 Other (specify: ________________________________________) 

 
D7.1  How did you get this stove? 

1   Purchased it  
2   Built it 
97  Other (specify:   _______________________________________) 

 
D7.2 Does this fire/stove have a chimney? 

0  No [SKIP QUESTION D7.3.] 
1  Yes 

 
D7.3 What type of chimney does this stove have?  

1  Chimney extended to roof 
2  Chimney not extended to roof 
3  There is a hood 
97 Other (specify:   _______________________________________) 
 

D8. Now changing our focus to charcoal cooking, do you make your charcoal, purchase your 
charcoal, or use or a mixture of both? 

1  Make own charcoal 
2  Purchase charcoal 
3  A mixture of both 
97 Other (specify:   _______________________________________) 
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D9. When cooking with charcoal, on which type of stove is food usually cooked? 
1 Open fire or metal tripod 
2 Tao Kongarn / SNV Project Stove – Clay bucket stove (may have metal exterior) 
3 Other clay bucket stove like the Tao Prayat (may have metal exterior) 
4 Cement bucket stove like the Tao Cement 
5 Metal-only bucket stove like the Tao Metal 
6 Improved fan stove 
97 Other (specify: ________________________________________) 

 
D9.1  How did you get this charcoal stove? 

1   Purchased it  
2   Built it 
97  Other (specify:   _______________________________________) 

 
D9.2 Does this charcoal fire/stove have a chimney or hood? 

0  No [SKIP QUESTION D9.3.] 
1  Yes 

 
D9.3 What type of chimney does this charcoal stove have?  

1  Chimney extended to roof 
2  Chimney not extended to roof 
3  There is a hood 
97 Other (specify:   _______________________________________) 

 
D10. When you cook using kerosene, on which type of stove is food usually cooked? 

1  Kerosene wick stove 
2  Kerosene pump stove 
97  Other (specify:   _______________________________________) 

 
D11. In general, do you ever have access to electricity at home during the current season? 

0  No [GO TO SECTION E] 
1  Yes 

 
D11.1 Is your electricity access steady and reliable? 

0  No  
1  Yes  

 
D11.2 On a typical day during the current season, for how many hours do you have useful 
electricity? 
 ___________________ Number of Hours per Day 
 
 
 
 
 
 
 
D12-16. Do you use any electric appliances to cook, including boiling water, tea, or snacks? 
If so, how often during a typical day and when did you obtain this appliance? If you do not 
remember when you obtained the appliance, please give us your best guess. [SELECT ALL 
THAT APPLY] 
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 Some 
Meals Most Meals All Meals No Year 

Obtained 
D12. Rice Cooker 1 2 3 0  

D13. Hot Water Kettle 1 2 3 0  

D14. Electric Pan, Hot 
Plate, or Stove 

1 2 3 0 
 

D15. Induction Cooker 1 2 3 0  

D16. Microwave 1 2 3 0  

 
[IF D12 = 0, SKIP D12.1] 
[IF D13 = 0, SKIP D13.1] 
[IF D14 = 0, SKIP D14.1] 
[IF D15 = 0, SKIP D15.1] 
[IF D16 = 0, SKIP D16.1] 
 
D12.1-16.1 When you use an electric cooking appliance, for which tasks do you use it? 
[SELECT ALL THAT APPLY] 

 
 Never Use Boiling Frying Making Rice Animal Feed Other 

D12.1  
Rice Cooker  

1  2  3  4  5 
 97 

 
specify: 

D13.1  
Hot Water Kettle 

1  2  3  4  5 
 97 

 
specify: 

D14.1 
Hot Pan, Hot Plate 
or Stove 

1  2  3  4  5 
 97 

 
specify: 

D15.1 
Induction Cooker 

1  2  3  4  5 
 97 

 
specify: 

D16.1  
Microwave  

1  2  3  4  5 
 97 

 
specify: 

 
 
 
 
 
 
 

 
E. HEATING 
 
E1. Do you ever use fuel to create heat in your house when it is cold? This 
includes keeping your cooking fire burning longer in order to create extra heat. 

0  No [GO TO QUESTION E4] 
1  Yes 

E2. In which period is it cold enough to heat your home? 
 

_______________ (Month)   to    _______________ (Month)    
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E3.  What is the main heating source used inside your present home?  
1  Heat from fire/ cooking stove without chimney/hood 
2  Heat from fire/ cooking stove with chimney/hood 
3  Heat from metallic stove used only for heating, without chimney/hood 
4  Heat from metallic stove used only for heating, with chimney/hood 
5  Kerosene heater 
6  Electric heater 
7  LPG stove 
97  Other (specify:   _______________________________________) 

 
E4.  Do you ever use fuel to heat yourself while outside? This includes keeping 
cooking, trash, or animal feed fires burning longer than normal 

0  No [GO TO PART F] 
1  Yes 

 
E5. In which period is it cold enough to heat yourself outside? 
 

_______________ (Month)   to    _______________ (Month)    
 
E6.  What is the main heating source used outside?  

1  Heat from fire/ cooking stove without chimney/hood 
2  Heat from fire/ cooking stove with chimney/hood 
3  Heat from metallic stove used only for heating, without chimney/hood 
4  Heat from metallic stove used only for heating, with chimney/hood 
97  Other (specify:   _______________________________________) 

 
 
F. LIGHTING 

 
F1. Do you use any source of lighting in your present house?  

0  No [GO TO SECTION G] 
1 Yes  
 

F2. What do you mainly use for lighting in your present house? [Check all that apply, write 
answer in]  
  Hours/Day   

 1 Electric lights      _____________________ 
 2 Light from the fire used for cooking  _____________________  
  3 Solar lamps     _____________________ 
 4 Candles     _____________________ 
 5 Kerosene wick lamp    _____________________ 
 6 Kerosene pump lamp    _____________________ 
 7 Oil lamp      _____________________ 
 8 LPG lamp       _____________________ 

 97 Other (specify:                             )              _____________________ 
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G. OTHER EXPOSURES  
 
G1-6. How many hours in an average day do you spend in each of the following locations? 
[Enter total number of hours in each box; values include sleep and should sum to 24 hours] 
 

G1. 
Kitchen 

G2. Inside 
home, but not 
in Kitchen 

G3. 
Inside, at 
a job 

G4. Inside, 
elsewhere (friend’s 
home, etc.) 

G5. 
Outdoors,  
at a job site 

G6. Outdoors, 
elsewhere 

      

 
G.7. Do you burn incense in your house?  

0  No [GO TO QUESTION G8.] 
1  Yes 

 
G.7.1  How often do you burn incense? 
  
     Days  Per Week 
 
G7.2. Approximately how many hours per day do you burn incense when you use it? 
 
     Hours  Per Day 
 
G8. Do you use mosquito coils in your house?  

0  No [GO TO QUESTION G9.] 
1  Yes 

 
G8.1  How often do you use mosquito coils in your house? 
  
     Days  Per Week 
 
G8.2. Approximately how many hours per day do you use these coils when you use them? 
 
     Hours  Per Day 
 
G9. Does smoking ever occur inside your home? If so, how often?   
0   No [GO TO QUESTION G11.] 
1  yes, every day          
2  yes, some days            
3  yes, unsure how much 
98 Refused to answer [GO TO QUESTION G11.] 
99 Don’t Know [GO TO QUESTION G11.] 

 
G10. When there is smoking inside your house, usually how much is smoked? [RECORD ALL 
MENTIONED] 
                                                                                               #/day    

  1 Cigarette                                        ____________ 
   2 Pipe (tobacco)  ____________          
  97 Other (specify: ____________)       ____________         
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G11. Does smoking ever occur inside your kitchen, specifically? If so, how often?  
0   No [GO TO QUESTION G13.] 
1  yes, every day          
2  yes, some days            
3  yes, unsure how much 
98 Refused to answer [GO TO QUESTION G13.] 
99 Don’t Know [GO TO QUESTION G13.] 

 
G12. When there is smoking inside your kitchen, usually how much is smoked? [RECORD 
ALL MENTIONED] 
                                                                                                #/day    

  1 Cigarette                                        ____________ 
   2 Pipe (tobacco)  ____________          
  97 Other (specify: ____________)       ____________         

 
G13. Do you personally cook animal feed?  

0  No [GO TO QUESTION G14] 
1  Yes 

 
G13.1.  How often do you do this outdoors? 
  
      Days  Per Week 
 
 
G13.2.  How often do you do this indoors? 
  
      Days  Per Week 
 
G14. Do you personally burn or help burn organic garden waste for disposal?  

0  No [GO TO QUESTION G15] 
1  Yes 

 
G14.1.  How often do you do this? 
  
      Days  Per Week 
 
G15. Do you personally burn or help burn other trash or plastic?  

0  No [GO TO PART H] 
1  Yes 

 
G15.1.  How often do you do this? 
  
      Days  Per Week 
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H. DEMOGRAPHICS / Socio-Economics   
 
H1.  What is the highest level of school you have attained? 

0  No formal education 
1  Some Pre-school  
2  Some Primary 
3  Completed Primary 
4 Completed Lower Secondary (grade 6,7 & 8) 
5  Completed Higher Secondary (grade 9, 10 & 11) 
6  Completed Vocational Training 
7  University Degree  
98 Refused 
99 Don’t Know 

 
 
H2.  What is the highest level of school attained by anyone in your household? 

0  No formal education 
1  Some Pre-school  
2  Some Primary 
3  Completed Primary 
4 Completed Lower Secondary (grade 6,7 & 8) 
5  Completed Higher Secondary (grade 9, 10 & 11) 
6  Completed Vocational Training 
7  University Degree  
98 Refused 
99 Don’t Know 

 
H3.  Is the head of your household male or female? 

1  Female 
2  Male 

 
H4.  With which cultural ethnicity do you identify? 

1  Katang 
2  Makong 
3  Tri 
4  Khmu 
5  Phutai 
6  Ethnic Lao 
97 Other     (Specify: _________________________________) 
98 Refused 
99 Don’t Know 
 
 
 
 
 
 
 
 
 
 

 



 

A-64 

H5.  What is your MAIN source of drinking water? 
1  Rainwater Collection  
2  Unprotected Spring 
3  Protected Spring 
4  Unprotected well 
5  Protected well 
6  Tube well, Borehole 
7  Public tap / standpipe  
8  Piped into compound, yard or plot 
9  Piped into household 

      10  Bottled Water 
97 Other     (Specify: _________________________________) 

 
 
 
H6.  What kind of toilet facility do members of your household usually use? 

0  No facility – open defecation 
1  Dry Pit latrine with slab 
2  Dry Pit latrine without slab / Open Pit 
3  Flush / Pour-Flush toilet with septic tank 
4  Flush / Pour-Flush toilet with soak pit 
97 Other     (Specify: _________________________________) 

 
H6.1  Do you share this toilet facility with others who are not members of your household? 

0  No 
1  Yes 

 
H7.  Please describe your household’s access to electricity. 

0  No electricity 
1  Uses a shared connection/meter 
2  Household uses its own connection/meter 

 
[PROMPT H8.1-H8.6] Does your household, including yourself, own any of the following 
means of transport? 
 
H8.1 Bicycle No0 Yes1 Refused 98 
H8.2 Animal-drawn cart No0 Yes1 Refused 98 
H8.3 Motorcycle / scooter No0 Yes1 Refused 98 
H8.4 Tok Tok (small tractor) No0 Yes1 Refused 98 
H8.5 Car, jeep, van, bus No0 Yes1 Refused 98 
H8.6 Boat with motor No0 Yes1 Refused 98 
 
 
 
 
 
 
 
 
 
 
 



 

A-65 

[PROMPT H9.1-H9.11] Does your household own any of the following? 
 
H9.1 Radio No0 Yes1 Refused 98 
H9.2 Television No0 Yes1 Refused 98 
H9.3 Satellite dish / DVD player No0 Yes1 Refused 98 
H9.4 Computer (desktop or laptop) No0 Yes1 Refused 98 
H9.5 Telephone – not mobile No0 Yes1 Refused 98 
H9.6 Mobile Phone - regular No0 Yes1 Refused 98 
H9.7 Mobile Phone – smart phone No0 Yes1 Refused 98 
H9.8 Fan No0 Yes1 Refused 98 
H9.9 Washing Machine  No0 Yes1 Refused 98 
H9.10 Refrigerator No0 Yes1 Refused 98 
H9.11 Bank account No0 Yes1 Refused 98 
 
H10.  Do you own or rent this house? 

1  Rent 
2  Own 

 
H11.  Does your family own any land that can be used for agriculture? 

0  No [GO TO QUESTION H13.] 
1  Yes 
98 Refused [GO TO QUESTION H13.] 
99 Don’t Know [GO TO QUESTION H13.] 

 
[PROMPT H12.1-H12.4] How much agricultural land does this household own? 
 
H12.1 Paddy Fields Rai 
H12.2 Dry Rice Fields Rai 
H12.3 Vegetable Gardens m2 
H12.4 Fruit Orchards m2 
 
 
H13.  Does this household own any livestock or poultry? 

0  No [GO TO QUESTION H14] 
1  Yes 

 
[PROMPT H13.1-H13.97] If yes, approximately how many animals does your household 
have? A close guess will work. I will read you a list; please tell me how many of each.  
H13.1 Cows and Bulls  
H13.2 Buffalo  
H13.3 Goats  
H13.4 Pigs  
H13.5 Chickens  
H13.6 Ducks  
H13.97 Other  
 
 
H14.  Does your HH cultivate rice? 

0  No [GO TO QUESTION H15.] 
1  Yes 
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H14.1  Does anyone in your household leave this home to live (sleep, eat etc.) in a separate home (tieng 
na) during rice cultivation season (incl. transplanting / harvest / etc.)? 

0  No [GO TO QUESTION H15.] 
1  Yes 

 
H14.2  About how far away from this home is your separate harvest home? 
 

_________________ kilometers 
 
H14.3  How long do you live in this separate home during rice cultivation season (transplanting / 
harvest)? 
 
   Total number of weeks per rice season ______________ 
 
 
H15.  Does your HH normally produce enough rice to feed the household for the entire year? 

0  No, not enough 
1  Yes, but only enough to feed the household [GO TO QUESTION H16] 
2  Yes, and also enough to sell some [GO TO QUESTION H16] 

 
H15.1 In a typical year, how many months do you NOT have enough rice to feed the household? 
 
  _____________ # months 
 
 
H16.  Does anyone in your household currently do any work (this includes farming)?  

0  No [GO TO QUESTION H18.] 
1  Yes 
98  Refused [GO TO QUESTION H18.] 

 
[PROMPT H16.1-H16.97] If yes, what type of work? Is it paid or unpaid?  
H16.1 Domestic labor N/A 0 Paid1 Unpaid2 
H16.2 Agriculture N/A 0 Paid1 Unpaid2 
H16.3 Looking after animals N/A 0 Paid1 Unpaid2 
H16.4 Office N/A 0 Paid1 Unpaid2 
H16.5 Construction N/A 0 Paid1 Unpaid2 
H16.6 Driver N/A 0 Paid1 Unpaid2 
H16.7 Restaurant / Food Service N/A 0 Paid1 Unpaid2 

H16.8 Shopkeeper N/A 0 Paid1 Unpaid2 

H16.9 Hospital or medical worker N/A 0 Paid1 Unpaid2 
H16.10 Teacher N/A 0 Paid1 Unpaid2 
H16.11 Factory N/A 0 Paid1 Unpaid2 
H16.97 Other (specify: ___________) N/A 0 Paid1 Unpaid2 
 
H17.  Do YOU specifically take part in any of this work?  

0  No [GO TO QUESTION H18.] 
1  Yes 
98  Refused [GO TO QUESTION H18.] 
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[PROMPT H17.1-H17.97] If yes, what type of work? Is it paid or unpaid? 
 
H17.1 Domestic labor N/A 0 Paid1 Unpaid2 
H17.2 Agriculture N/A 0 Paid1 Unpaid2 
H17.3 Looking after animals N/A 0 Paid1 Unpaid2 
H17.4 Office N/A 0 Paid1 Unpaid2 
H17.5 Construction N/A 0 Paid1 Unpaid2 
H17.6 Driver N/A 0 Paid1 Unpaid2 
H17.7 Restaurant / Food Service N/A 0 Paid1 Unpaid2 

H17.8 Shopkeeper N/A 0 Paid1 Unpaid2 

H17.9 Hospital or medical worker N/A 0 Paid1 Unpaid2 
H17.10 Teacher N/A 0 Paid1 Unpaid2 
H17.11 Factory N/A 0 Paid1 Unpaid2 
H17.97 Other (specify: _______________) N/A 0 Paid1 Unpaid2 
 
H18. On average, what is the approximate total monthly cash income of your family? 
 

_____________ Kip/month   
 

0   0 Kip/month [END OF SECTION H] 
98  Refused 
99  Don’t Know  

 
[PROMPT H18.1-H18.5] If more than 0 Kip/month, how much do you spend on each of the 
following? 
H18.1 Children’s education None 0 Kip/month 
H18.2 Electricity None 0 Kip/month 
H18.3 Healthcare None 0 Kip/month 
H18.4 Paying off debt None 0  Kip/month 

H18.5 Saving money for later None 0 Kip/month 
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I. Personal Identifier Key. 

  
I1.  First Name                          ___________________________ 

 
I2.  [Fill in HHID Code]                                   ___________________________ 
 
I3.  Family Name [if no family name, mark “0”]  ___________________________ 
 
I4.  Address  ________________________________________________________ 
 
 ________________________________________________________ 

 
I5.    Mobile Number 1   ___________________________ 

 
I5.1  Mobile Number 2 (optional) ___________________________ 
 

 
[PROMPT I6.1 – I6.5] How many people live in your household? Please tally members by 
age range. 
 
I6.1 Newborn Babies:              < 1 year   
I6.2 Children:                          1-4 years    
I6.3 Children & Young Adults:   5-14 years   
I6.4 Young & Full Adults:         15-64 years  
I6.5 Elderly:                            65+ years   
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Post-Monitoring Questionnaire: Post-Kitchen Measurement 

 
INTERVIEWER NAME: 
 
 
DATE: 
 
 
HHID: 
 
 
INSTRUCTIONS 

1. Ask to interview the main cook that wore the personal monitors 
2. Read out all questions + responses to the respondent 
3. Items in brackets are not to be read out loud 
4. Follow skip patterns shown  
5. If possible, do not leave questions unanswered 

 
Introduction 
“Now that we have completed this round of measurements, we would like to ask you a few questions 
about your specific cooking habits during the kitchen monitoring period. The questions refer to the 
entire 5 days that monitors were in your kitchen. 
 
The survey will be much shorter than the earlier survey, should take about 15 minutes to complete, and, 
unless you request otherwise, will be recorded. You may refuse to answer any question or stop the 
survey if you would like. No answer you give will be considered right or wrong. 
 
This study is being conducted by the Lao Institute for Renewable Energy and University of California, 
Berkeley. Do you have any questions before I begin?” 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A. COOKING – I am going to begin by asking you some questions about cooking practices during the 

kitchen measurement period. When I ask about cooking and water boiling, I am referring to any food, 



  

A-70 

drink, or water that you prepared through general cooking, steaming, frying, or grilling. These 
questions refer to the entire 5 days of measurement. 

 
A1-5. How many meals PER DAY of each type did you cook during the measurement 
period? This includes meals cooked both at home and elsewhere. [Enter total number in 
each box] 
A1. Boil water/ Tea A2. Snack A3. Breakfast A4. Lunch A5. Dinner 
     

 
A1.1-5.1. About how many of these meals PER DAY did you cook AT HOME? 
A1.1. Boil water/ Tea A2.1. Snack A3.1 Breakfast A4.1 Lunch A5.1 Dinner 
     

 
A6. Now I’d like you to think about the specific items you cooked in the morning AT YOUR HOME during 
the entire monitoring period. Now I’d like you to think about how much time you spent boiling water 
cooking these things, including the time it took for the stove to heat up before you added food to it. On a 
typical one of these days, about how much time did you spend cooking in the morning?  
  _______ : ________ hours & minutes 
 
A6.1. About how much of this time did you usually spend in your kitchen? Please pick the 
choice that best fits your answer. 
1  very little 
2  some, but less than half 

3  about half  
 

4   considerably more than half 
5  nearly all of it 

 
A6.2. Of this time spent cooking in your kitchen in the morning, about how much did you 
usually spend within arm’s length of the stove? 
Please pick the choice that best fits your answer. 
1  very little 
2  some, but less than half 

3  about half  
 

4   considerably more than half 
5  nearly all of it

 
A7. I’d like you to think about the items you cooked in the afternoon AT YOUR HOME during the entire 
monitoring period. Now I’d like you to think about how much time you spent boiling water and cooking 
these things, including the time it took for the stove to heat up before you added food to it. On a typical 
one of these days, about how much time did you spend cooking in the afternoon?  
  ________ : _______ hours & minutes  
 
A7.1. About how much of this time did you usually spend in your kitchen? 
Please pick the choice that best fits your answer. 
1  very little 
2  some, but less than half 

3  about half  
 

4   considerably more than half 
5  nearly all of it 

 
A7.2. Of this time spent cooking in your kitchen in the afternoon, about how much did you 
usually spend within arm’s length of the stove? Please pick the choice that best fits your 
answer. 
1  very little 
2  some, but less than half 

3  about half  
 

4   considerably more than half 
5  nearly all of it 

 
A8. I’d like you to think about the items you cooked in the evening AT YOUR HOME during the entire 
monitoring period. Now I’d like you to think about how much time you spent boiling water and cooking 
these things, including the time it took for the stove to heat up before you added food to it. On a typical 
one of these days, about how much time did you spend cooking in the evening?  
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  ________ : _______ hours & minutes per evening 
 
A8.1. About how much of this time did you usually spend in your kitchen? Please pick the 
choice that best fits your answer. 
1  very little 
2  some, but less than half 

3  about half  
 

4   considerably more than half 
5  nearly all of it 

 
A8.2. Of this time spent cooking in your kitchen in the evening, about how much did you 
usually spend within arm’s length of the stove? Please pick the choice that best fits your 
answer. 
1  very little 
2  some, but less than half 

3  about half  
 

4   considerably more than half 
5  nearly all of it 

 
 
[PROMPT A9.1-A9.2] How many people did you typically cook for during measurement? 
 
_________A9.1 # of Adults & Older Children 15+ years             
_______ A9.2 # of Small Children 0-14 years 
 
A10. Now, of the time you spent cooking AT HOME during the entire monitoring period, I’d like you to 
think specifically about the amount of time you spent grilling. How many times did you grill during the 
entire monitoring period? This includes grilling of any kinds of food, including but not limited to meat, fish, 
and spices. 
[IF A10 = 0, GO TO A11] 
  _______________ Total # of Times 
 
A10.1 About how long did you spend grilling each time? 
  _______ : ________ hours & minutes per time 
 
A10.2. About how much of this time did you usually spend in your kitchen? Please pick the 
choice that best fits your answer. 
1  very little 
2  some, but less than half 

3  about half  
 

4   considerably more than half 
5  nearly all of it 

 
A10.3. Of this time spent grilling in your kitchen, about how much was usually spent within arms length of 
the stove? Please pick the choice that best fits your answer. 
1  very little 
2  some, but less than half 

3  about half  
 

4   considerably more than half 
5  nearly all of it 

 
 
A.11.  Now I’d like you to think about cooking at locations other than your home. Did you cook or boil 
water at a location that was NOT YOUR HOME at all during the entire monitoring period? 

0  No [END OF SECTION A] 
1  Yes – 1 day 
2  Yes – 2 or 3 days 
3  Yes – every day of monitoring 

 
 
 
A12. Now I would like you to think about the items you cooked NOT AT YOUR HOME during the entire 
monitoring period. Now, on the day(s) you cooked NOT AT HOME, please think about how much time 
you usually spent boiling water or cooking these things, including the time it took for the stove to heat up 
before you added food to it. On an average one of these days, how much time did you spend cooking 
NOT AT HOME? 
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  _______ : ________ hours & minutes per day 
 
A12.1. About how much of this time did you usually spend in a kitchen? 
1  very little 
2  some, but less than half 

3  about half  
 

4   considerably more than half 
5  nearly all of it 

 
A12.2. Was this kitchen indoors or outdoors? 

1 Indoors 
2 Outdoors  
3 Both indoors and outdoors 

A12.3. Of this time spent cooking in the kitchen that is NOT AT YOUR HOME, about how much is usually 
spent within arm’s length of the stove? Please pick the choice that best fits your answer. 
1  very little 
2  some, but less than half 

3  about half  
 

4   considerably more than half 
5  nearly all of it 

 
A13.  Now, of the time you spent cooking NOT AT HOME during the monitoring period, I’d like you to 
think specifically about the amount of time you spent grilling. On an average one of those days, how 
many times did you grill NOT AT HOME? This includes grilling of any kinds of food, including but not 
limited to meat, fish, and spices. 
[IF A13 = 0, END SECTION A] 
  _______________  # of times per day 
 
A13.1 About how long did you spend grilling each time you grilled NOT AT HOME? 
 
  ________ : _______ hours & minutes per time 
 
A13.2. About how much of this time did you usually spend in a kitchen? Please pick the 
choice that best fits your answer. 
1  very little 
2  some, but less than half 

3  about half  
 

4   considerably more than half 
5  nearly all of it 

 
 
A13.3. Of this time spent grilling in a kitchen that is NOT AT YOUR HOME, about how much 
was usually spent within arm’s length of the stove? Please pick the choice that best fits your 
answer. 
1  very little 
2  some, but less than half 
 
 
 
 
 
 
 
 
 
 
 
3  about half  
 
 
 
 
 

 
 
 
 
 
 
 

4   considerably more 
than half 
5  nearly all of it
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B. KITCHEN CHARACTERISTICS - Now I am going to ask you some questions about where you 

cooked AT HOME during the kitchen measurement period. These questions refer to the entire 5 days 
of measurement. 

 
B1. During measurement, who performed cooking at home? 

1 Always you (you may or may not have had help) 
2 Mostly you, but sometimes you were not involved 
3 Sometimes you (mostly someone else) 
0 Never you 

 
 
B2. During measurement, where was this cooking mostly carried out? 

1 Inside the house [SKIP QUESTION B5] 
2 Outside the house, either in the open air or in a separate kitchen     

building [GO TO QUESTION B5] 
3 Both inside and outside the house 

 
B3. During measurement, where inside was this cooking done? 

0 No cooking was done inside 
1 Inside the house with wall partition (kitchen and living rooms are separate) 
2 Inside the house without wall partition (kitchen and living rooms are same) 
4 Inside, within bedroom  
5 Inside, but in corridor 

 
 
B4. Can you please show me which doors, windows, and eaves you typically had open in the 
kitchen while cooking during measurement? [Please identify the ventilation characteristics of 
the kitchen]: 
1  Poorly ventilated 
2  Moderately ventilated 
3  Well ventilated 
 

B4.1 [TAKE A PHOTO WITHOUT CAPTURING FACES.]  
ENTER PHOTO FILE NAME: _________ 

 
B5.  If cooking happened outside the house during measurement, where outside was the 
cooking done? 

1  Open air kitchen outside the house [SKIP B5.1] 
2   Semi-enclosed room (at least 2 walls) 
3  Separate kitchen room outside the house  

B5.1 Can you please show me which doors, windows, and eaves you typically had open in 
this room while cooking during measurement? [Please identify the ventilation characteristics 
of the kitchen]: 
1  Poorly ventilated 
2  Moderately ventilated 
3  Well ventilated 

 
B5.2 [TAKE A PHOTO OF THIS AREA WITHOUT CAPTURING FACES.]  

ENTER PHOTO FILE NAME: _________ 
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C. STOVE AND FUEL 
Now I’m going to ask you some questions about the stoves and fuels used in your house to boil water, 
make tea, and cook fry or grill any meals during the kitchen measurement period. These questions refer 
to the entire 5 days of measurement. 
 
C1-3. What types of fuel were used most for cooking in your household during 
measurement? 
 

 C1. Main Fuel C2. Secondary Fuel C3. Tertiary Fuel 
Electricity 1 1 1 
LPG 2 2 2 
Kerosene 3 3 3 
Charcoal (coal made from wood) 4 4 4 
Wood, bushes, brush, branches 5 5 5 
Agricultural residues 6 6 6 

Other  
97 

specify: 
97 

specify: 
97 

specify: 
 
C4. When you cooked with wood, bush, branch, grass, or agricultural residues during 
measurement, with which stove did you primarily cook? 

0 Did not cook with wood, bush, branch, grass, or agricultural residues 
1 Open fire or metal tripod 
2 Tao Kongarn / SNV Project Stove – Clay bucket stove (may have metal exterior) 
3 Other clay bucket stove like the Tao Prayat (may have metal exterior) 
4 Cement bucket stove like the Tao Cement 
5 Metal-only bucket stove like the Tao Metal 
6 Improved fan stove 
97 Other (specify: ________________________________________) 

 
C5. If you cooked with charcoal during measurement, with which stove did you primarily 
cook? 

0 Did not cook with charcoal 
1 Open fire or metal tripod 
2 Tao Kongarn / SNV Project Stove – Clay bucket stove (may have metal exterior) 
3 Other clay bucket stove like the Tao Prayat (may have metal exterior) 
4 Cement bucket stove like the Tao Cement 
5 Metal-only bucket stove like the Tao Metal 
6 Improved fan stove 
97 Other (specify: ________________________________________) 
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C6. How much fuel did you use for cooking during measurement? [Check all that apply and 
write answer in; weigh fuel when necessary]   
 
1 Electricity _________minutes         
[IF NO ELECTRICITY, SKIP C7-C11] 
2 Bottled Gas (LPG)     _________ Liters           

     
3 Kerosene  _________ kg  

 
4  Charcoal (coal made from wood) _________ kg              

 
5 Wood, bushes, brush, branches  _________ kg                
 
6 Agricultural crop residue/left-overs  _________ kg                

 
97 Other (specify: ________) _______ (units: ___)      

 
C7-11. How often did you use electric cooking appliances for cooking meals, including tea or 
snacks, during measurement? [Select all that apply] 
 

 Some Meals Most Meals All Meals No Meals 

C7. Rice Cooker 1 2 3 0 

C8. Hot Water Kettle 1 2 3 0 
C9. Electric Pan, Hot Plate, 

or Stove 
1 2 3 0 

C10. Induction Cooker 1 2 3 0 
C11. Microwave 1 2 3 0 

 
D. HEATING 
Now I’m going to ask you some questions about how you kept warm in your house if it got cold during the 
kitchen measurement period. These questions refer to the entire 5 days of measurement. 
 
D1. Did you create heat in your house at any point during measurement? 

0  No [GO TO QUESTION D3] 
1  Yes 

 
D2.  What was the main heating source that you used?  

1  Heat from fire/ cooking stove without chimney/hood 
2  Heat from fire/ cooking stove with chimney/hood 
3  Heat from metallic stove used only for heating, without chimney/hood 
4  Heat from metallic stove used only for heating, with chimney/hood 
5  Kerosene heater 
6  Electric heater 
7  LPG stove 
97  Other (specify:   _______________________________________) 
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D3.  Did you ever use fuel to heat yourself while outside during measurement? 
This can include heating outdoors or indoors at a location that is not your house 
or kitchen. This includes keeping cooking, trash, or animal feed fires burning 
longer than normal. 

0  No [GO TO PART E] 
1  Yes 

 
D4.  What was the main heating source that you used while heating NOT inside 
your house or kitchen?  

1  Heat from fire/ cooking stove without chimney/hood 
2  Heat from fire/ cooking stove with chimney/hood 
3  Heat from metallic stove used only for heating, without chimney/hood 
4  Heat from metallic stove used only for heating, with chimney/hood 
5  Kerosene heater 
6  Electric heater 
7  LPG stove 
97  Other (specify:   _______________________________________) 

 
 
E. LIGHTING 
Now I’m going to ask you some questions about how you lit your house during the kitchen measurement 
period. These questions refer to the entire 5 days of measurement. 
 
E1. Did you use any source of lighting during in your house at any point during 
measurement?  

0  No  [GO TO PART F]  
1  Yes  

  
 
 
 
 
E2. Did you use any of the following for lighting in your house at any point during the 
measurement period? Approximately how many hours per day? [Select all that apply] 
 
  Hours/Day   

 1 Electric lights      _____________________ 
 2 Light from the fire used for cooking  _____________________  
  3 Solar lamps     _____________________ 
 4 Candles     _____________________ 
 5 Kerosene wick lamp    _____________________ 
 5 Kerosene pump lamp    _____________________ 
 6 Oil lamp      _____________________ 
 8 LPG lamp       _____________________ 

 97 Other (specify:                             )             _____________________ 
 
 
 
 
 
 
 
F. OTHER EXPOSURES 
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Now I’m going to ask you some questions about any other activities that may have resulted in other 
relevant air pollution exposures during the kitchen measurement period. These questions refer to the 
entire 5 days of measurement. 

 
F1-5. About how many hours per day did you spend in each of the following locations during 
measurement? [Enter total number of hours in each box, values should sum to 24 hours] 
 

F1. Kitchen F2. Inside 
home, but not in 
Kitchen 

F3. Inside, 
at a job 

F4. Inside, 
elsewhere 
(friend’s home, 
etc.) 

F5. 
Outdoors,  
at a job 
site 

F6. Outdoors, 
elsewhere 

      

 
F6. Were there any major differences in where you spent your time between the days of 
measurement?  

0  No  
1  Yes   (Specify:  __________________________________________________) 

 
F7. Did you burn incense in your house during measurement?  

0  No [GO TO QUESTION F8.] 
1  Yes 

 
F7.1 About how many hours per day did you burn incense during measurement? 
      Hours per Day During Measurement 
 
F8. Did you use mosquito coils in your house during measurement?  

0  No [GO TO QUESTION F9.] 
1  Yes  

 
F8.1 About how many hours per day did you use these coils during measurement? 
      Hours per Day During Measurement 
 
 
 
F9. Did any smoking occur inside your home during measurement? If so, in what form 
and about how many each day? 
        # per day   
 

1  Cigarette                 __________ 
2  Pipe (tobacco) __________ 
3  Other (Specify:________) __________ 
0  No/none   [GO TO QUESTION F11.]  

 
F10. Did any smoking occur inside your kitchen, specifically, during measurement? If so, 
in what form and how many each day?        

# per day   
1  Cigarette                 __________ 
2  Pipe  __________ 
97  Other (Specify: ________) __________ 
0  No/none  
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F11. Did you personally burn or help burn organic garden waste for disposal?  
0  No 
1  Yes 

 
F12. Did you personally burn trash or plastic during measurement. 

0  No 
1  Yes – indoors 
2  Yes – outdoors 

 3  Yes – both indoors and outdoors 
 
F13. Did you personally cook animal feed?  

0  No  
1  Yes – indoors 
2  Yes – outdoors 

 3  Yes – both indoors and outdoors 
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Post-Monitoring Questionnaire: Post-Personal Measurement 
 
INTERVIEWER NAME: 
 
 
DATE: 
 
 
HHID: 
 
 
INSTRUCTIONS 

6. Ask to interview the main cook that wore the personal monitors 
7. Read out all questions + responses to the respondent 
8. Items in brackets are not to be read out loud 
9. Follow skip patterns shown  
10. If possible, do not leave questions unanswered 

 
Introduction 
“Now that we have taken some personal measurements, we would like to ask you a few questions about 
your specific cooking habits during the personal exposure sampling period. The questions refer only to 
the 2 or so days that you were wearing the personal monitor setup. 
 
The survey will be much shorter than the earlier survey, should take about 15 minutes to complete, and, 
unless you request otherwise, will be recorded. You may refuse to answer any question or stop the 
survey if you would like. No answer you give will be considered right or wrong. 
 
This study is being conducted by the Lao Institute for Renewable Energy and University of California, 
Berkeley. Do you have any questions before I begin?” 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A. COOKING – I am going to begin by asking you some questions about cooking practices during 

personal measurement. When I ask about cooking and water boiling, I am referring to any food, drink 
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or water that you prepared through general cooking, steaming, frying, or grilling. These only apply to 
the 2 or so days when you were wearing the devices. 

 
A1-5. How many TOTAL meals of each type did you cook during the measurement period? 
This includes meals cooked both at home and elsewhere. [Enter total number in each box] 
A1. Boil water/ Tea A2. Snack A3. Breakfast A4. Lunch A5. Dinner 
     

 
A1.1-5.1. How many total meals of each type did you cook AT HOME during the 
measurement period? 
A1.1. Boil water/ Tea A2.1. Snack A3.1 Breakfast A4.1 Lunch A5.1 Dinner 
     

 
 
A6. Now I’d like you to think about the specific items you cooked in the morning AT YOUR HOME during 
the 2 or so days of wearing the personal devices. Now I’d like you to think about how much time you 
spent boiling water and cooking these things, including the time it took for the stove to heat up before you 
added food to it. During the 2 or so days of personal monitoring, how much TOTAL time did you spend 
cooking in the morning?  
  _______ : ________ hours & minutes 
 
A6.1. About how much of this time did you usually spend in your kitchen? Please pick the 
choice that best fits your answer. Please pick the choice that best fits your answer. 
1  very little 
2  some, but less than half 

3  about half  
 

4   considerably more than half 
5  nearly all of it 

 
A6.2. Of this time spent in your kitchen, about how much did you usually spend within 
arm’s length of the stove? Please pick the choice that best fits your answer. 
1  very little 
2  some, but less than half 

3  about half  
 

4   considerably more than half 
5  nearly all of it 

 
A7. Now I’d like you to think about the items you cooked in the afternoon AT YOUR HOME during the 2 
or so days of wearing the personal devices. Now I’d like you to think about how much time you spent 
boiling water and cooking these things, including the time it took for the stove to heat up before you 
added food to it. During the 2 or so days of personal monitoring, how much TOTAL time did you spend 
cooking in the afternoon?  
  ________ : _______ hours & minutes 
 
A7.1. About how much of this time did you usually spend in your kitchen? Please pick the 
choice that best fits your answer. 
1  very little 
2  some, but less than half 

3  about half  
 

4   considerably more than half 
5  nearly all of it 

 
A7.2. Of this time spent in your kitchen in the afternoon, about how much did you usually 
spend within arm’s length of the stove? Please pick the choice that best fits your answer. 
1  very little 
2  some, but less than half 

3  about half  
 

4   considerably more than half 
5  nearly all of it 

 
A8. Now I’d like you to think about the items you cooked in the evening AT YOUR HOME during the 2 or 
so days of wearing the personal devices. Now I’d like you to think about how much time you spent boiling 
water and cooking these things, including the time it took for the stove to heat up before you added food 
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to it. During the 2 or so days of personal monitoring, how much TOTAL time did you spend cooking in the 
evening?  
  _______ : ________ hours & minutes 
 
A8.1. About how much of this time did you usually spend in your kitchen? Please pick the 
choice that best fits your answer. 
1  very little 
2  some, but less than half 

3  about half  
 

4   considerably more than half 
5  nearly all of it 

 
A8.2. Of this time spent cooking in your kitchen in the evening, about how much did you 
usually spend within arm’s length of the stove? Please pick the choice that best fits your 
answer. 
1  very little 
2  some, but less than half 

3  about half  
 

4   considerably more than half 
5  nearly all of it 

 
 
[PROMPT A9.1-A9.2] How many people did you typically cook for during measurement? 
 
_________A9.1 # of Adults & Older Children 15+ years            
_______ A9.2 # of Small Children 0-14 years 
 
A10. Now, of the time you spent boiling water or cooking AT HOME during the 2 or so days of wearing 
the personal devices, I’d like you to think specifically about the amount of time you spent grilling. How 
many times did you grill during the personal monitoring period? This includes grilling of any kinds of food, 
including but not limited to meat, fish, and spices. 
[IF A10 = 0, GO TO A11] 
  _______________ Total # of Times 
 
A10.1 About how long did you spend grilling? 
  ________ : _______ hours & minutes 
 
A10.2. About how much of this time did you usually spend in your kitchen? Please pick the 
choice that best fits your answer. 
1  very little 
2  some, but less than half 

3  about half  
 

4   considerably more than half 
5  nearly all of it 

 
A10.3. Of this time spent grilling in your kitchen, about how much was usually spent within arms length of 
the stove? Please pick the choice that best fits your answer. 
1  very little 
2  some, but less than half 

3  about half  
 

4   considerably more than half 
5  nearly all of it 

 
A.11.  Now I’d like you to think about cooking at locations other than your home. Did you cook or boil 
water at a location that was NOT YOUR HOME while wearing the personal monitors? 

0  No [END OF SECTION A] 
1  Yes – 1 day 
2  Yes – every day I wore the monitor 

 
 
 
 
A12. Now I would like you to think about the items you cooked NOT AT YOUR HOME during the 2 or so 
days of wearing the personal devices. Now, on the day(s) you cooked NOT AT HOME, please think about 
how much time you usually spent boiling water or cooking these things, including the time it took for the 
stove to heat up before you added food to it. During the 2 or so days of personal monitoring, how much 
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TOTAL time did you spend cooking NOT AT HOME? 
  ________ : _______ hours & minutes 
 
A12.1. About how much of this time did you usually spend in a kitchen? Please pick the choice that 
best fits your answer. 
1  very little 
2  some, but less than half 

3  about half  
 

4   considerably more than half 
5  nearly all of it 

 
 
A12.2. Was this kitchen indoors or outdoors? 

1 Indoors 
2 Outdoors  
3 Both indoors and outdoors 

 
A12.3. Of this time spent cooking in a kitchen that is NOT AT YOUR HOME, about how much is usually 
spent within arm’s length of the stove? Please pick the choice that best fits your answer. 
1  very little 
2  some, but less than half 

3  about half  
 

4   considerably more than half 
5  nearly all of it 

 
 
A13.  Now, of the time you spent cooking NOT AT HOME during the 2 or so days of wearing the personal 
devices, I’d like you to think specifically about the amount of time you spent grilling. How many times did 
you grill NOT AT HOME during the personal monitoring period? This includes grilling of any kinds of food, 
including but not limited to meat, fish, and spices. 
[IF A13 = 0, END SECTION A] 
  _______________ Total # of times 
 
A13.1 About how much total time did you spend grilling NOT AT HOME? 
 
  _______ : ________ hours & minutes 
 
A13.2. About how much of this time did you spend in your kitchen? Please pick the choice 
that best fits your answer. 
1  very little 
2  some, but less than half 

3  about half  
 

4   considerably more than half 
5  nearly all of it 

 
A13.3. Of this time spent grilling in a kitchen that is NOT AT YOUR HOME, about how much 
was spent within arm’s length of the stove? Please pick the choice that best fits your 
answer. 
1  very little 
2  some, but less than half 

3  about half  
 

4   considerably more than half 
5  nearly all of it 

 
 
 
 
B. KITCHEN CHARACTERISTICS - Now I am going to ask you some questions about where you 

cooked AT HOME during personal measurement. These only apply to the 2 or so days when you 
were wearing the devices. 

 
B1. During measurement, who performed cooking at home? 

1 Always you (you may or may not have had help) 
2 Mostly you, but sometimes you were not involved 
3 Sometimes you (mostly someone else) 
0 Never you 
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B2. During measurement, where was this cooking mostly carried out? 

1 Inside the house [SKIP QUESTION B5] 
2 Outside the house, either in the open air or in a separate kitchen     

building [GO TO QUESTION B5] 
3 Both inside and outside the house 

 
B3. During measurement, where inside was this cooking done? 

0 No cooking was done inside 
1 Inside the house with wall partition (kitchen and living rooms are separate) 
2 Inside the house without wall partition (kitchen and living rooms are same) 
4 Inside, within bedroom  
5 Inside, but in corridor 

 
B4. Can you please show me which doors, windows, and eaves you typically had open in the 
kitchen while cooking during measurement? [Please identify the ventilation characteristics of 
the kitchen]: 
1  Poorly ventilated 
2  Moderately ventilated 
3  Well ventilated 
 

B4.1 [TAKE A PHOTO WITHOUT CAPTURING FACES.] 
 ENTER PHOTO FILE NAME: _________ 

 
B5.  If cooking happened outside the house during measurement, where outside was the 
cooking done? 

1  Open air kitchen outside the house [SKIP B5.1] 
2   Semi-enclosed room (at least 2 walls) 
3  Separate kitchen room outside the house  

B5.1 Can you please show me which doors, windows, and eaves you typically had open in 
this room while cooking during measurement? [Please identify the ventilation characteristics 
of the kitchen]: 
1  Poorly ventilated 
2  Moderately ventilated 
3  Well ventilated 

 
B5.2 [TAKE A PHOTO OF THIS AREA WITHOUT CAPTURING FACES.]  

ENTER PHOTO FILE NAME: _________ 
 
 
 
 
 
 
 

 
 
C. STOVE AND FUEL 

Now I’m going to ask you some questions about the stoves and fuels used in your house to boil 
water, make tea, and cook fry or grill any meals during personal measurement. These only apply to 
the 2 or so days when you were wearing the devices. 

 
C1-3. What types of fuel were used most for cooking in your household during 
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measurement? 
 

 C1. Main Fuel C2. Secondary Fuel C3. Tertiary Fuel 
Electricity 1 1 1 

LPG 2 2 2 

Kerosene 3 3 3 
Charcoal (coal made from wood) 4 4 4 
Wood, bushes, brush, branches 5 5 5 
Agricultural residues 6 6 6 

Other  
97 

specify: 
97 

specify: 
97 

specify: 
 
 
C4. When you cooked with wood, bush, branch, grass, or agricultural residues during 
measurement, with which stove did you primarily cook? 

0 Did not cook with wood, bush, branch, grass, or agricultural residues 
1 Open fire or metal tripod 
2 Tao Kongarn / SNV Project Stove – Clay bucket stove (may have metal exterior) 
3 Other clay bucket stove like the Tao Prayat (may have metal exterior) 
4 Cement bucket stove like the Tao Cement 
5 Metal-only bucket stove like the Tao Metal 
6 Improved fan stove 
97 Other (specify: ________________________________________) 

 
 
C5. If you cooked with charcoal during measurement, with which stove did you primarily 
cook? 

0 Did not cook with charcoal 
1 Open fire or metal tripod 
2 Tao Kongarn / SNV Project Stove – Clay bucket stove (may have metal exterior) 
3 Other clay bucket stove like the Tao Prayat (may have metal exterior) 
4 Cement bucket stove like the Tao Cement 
5 Metal-only bucket stove like the Tao Metal 
6 Improved fan stove 
97 Other (specify: ________________________________________) 
 
 
 
 
 
 
 
 
 

 
C6. How much fuel did you use for cooking during measurement? [Check all that apply and 
write answer in; weigh fuel when necessary]   
 
1 Electricity _________minutes         

[IF NO ELECTRICITY, SKIP C7-11] 
2 Bottled Gas (LPG)     _________ Liters           
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3 Kerosene  _________ kg  

 
4  Charcoal (coal made from wood) _________ kg              

 
5 Wood, bushes, brush, branches  _________ kg                
 
6 Agricultural crop residue/left-overs  _________ kg                

 
97 Other (specify: ________) _______ (units: ___)      

 
C7-11. How often did you use electric cooking appliances for cooking meals, including tea or 
snacks, during measurement? [Select all that apply] 
 

 Some Meals Most Meals All Meals No Meals 

C7. Rice Cooker 1 2 3 0 

C8. Hot Water Kettle 1 2 3 0 
C9. Electric Pan, Hot Plate, 

or Stove 
1 2 3 0 

C10. Induction Cooker 1 2 3 0 
C11. Microwave 1 2 3 0 

 
D. HEATING 

Now I’m going to ask you some questions about how you kept warm in your house if it got cold during 
personal measurement. These only apply to the 2 or so days when you were wearing the devices. 

 
D1. Did you create heat in your house at any point during measurement? 

0  No [GO TO QUESTION D3] 
1  Yes 

 
D2.  What was the main heating source that you used?  

1  Heat from fire/ cooking stove without chimney/hood 
2  Heat from fire/ cooking stove with chimney/hood 
3  Heat from metallic stove used only for heating, without chimney/hood 
4  Heat from metallic stove used only for heating, with chimney/hood 
5  Kerosene heater 
6  Electric heater 
7  LPG stove 
97  Other (specify:   _______________________________________) 

 
 
 
 
 
 
D3.  Did you ever use fuel to heat yourself while outside during measurement? 
This can include heating outdoors or indoors at location that is not your house or 
kitchen. This includes keeping cooking, trash, or animal feed fires burning longer 
than normal. 

0  No [GO TO PART E] 
1  Yes 
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D4.  What was the main heating source that you used while heating NOT inside 
your house or kitchen?  

1  Heat from fire/ cooking stove without chimney/hood 
2  Heat from fire/ cooking stove with chimney/hood 
3  Heat from metallic stove used only for heating, without chimney/hood 
4  Heat from metallic stove used only for heating, with chimney/hood 
5  Kerosene heater 
6  Electric heater 
7  LPG stove 
97  Other (specify:   _______________________________________) 

 
 
E. LIGHTING 

Now I’m going to ask you some questions about how you lit your house during personal 
measurement. These only apply to the 2 or so days when you were wearing the devices. 

 
 
E1. Did you use any source of lighting during in your house at any point during 
measurement?  

0  No  [GO TO PART F]  
1  Yes  

  
E2. Did you use any of the following for lighting in your house at any point during the 
measurement period? Approximately how many total hours of each during the 2 days of 
personal monitoring? [Select all that apply] 
 
  TOTAL HOURS   

 1 Electric lights      _____________________ 
 2 Light from the fire used for cooking  _____________________  
  3 Solar lamps     _____________________ 
 4 Candles     _____________________ 
 5 Kerosene wick lamp    _____________________ 
 5 Kerosene pump lamp    _____________________ 
 6 Oil lamp      _____________________ 
 8 LPG lamp       _____________________ 

 97 Other (specify:                             )             _____________________ 
 
 
 
 
 
 
 
 
 
F. OTHER EXPOSURES 

Now I’m going to ask you some questions about any other activities that may have resulted in other 
relevant air pollution exposures during personal measurement. These only apply to the 2 or so days 
when you were wearing the devices. 

 
F1-5. About how many total hours did you spend in each of the following locations during 
measurement? [Enter total number of hours in each box, values should sum to 48 hours] 
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F1. Kitchen F2. Inside home, 

but not in 
Kitchen 

F3. 
Inside, at 
a job 

F4. Inside, 
elsewhere 
(friend’s 
home, etc.) 

F5. Outdoors 
at a job site 

F6. Outdoors, 
elsewhere 

      

 
F6. Were there any major differences in where you spent your time between the days of 
personal measurement?  

0  No  
1  Yes   (Specify:  __________________________________________________) 

 
F7. Did you burn incense in your house during personal measurement?  

0  No [GO TO QUESTION F8.] 
1  Yes 

 
F7.1 About how many total hours did you burn incense during personal measurement? 
 
      Hours per Day During Measurement 
 
F8. Did you use mosquito coils in your house during personal measurement?  

0  No [GO TO QUESTION F9.] 
1  Yes  

 
 
F8.1 About how many hours did you use these coils during the period of personal 
measurement? 
 
      Hours per Day  
 
F9. Did any smoking occur inside your home during personal measurement? If so, in what 
form and about how many TOTAL? 
 
       TOTAL #   
 

1  Cigarette                 __________ 
2  Pipe  __________ 
97  Other (Specify:___________) __________ 
0  No/none   [GO TO QUESTION F11.]  

 
 
 
 
 
F10. Did any smoking occur inside your kitchen, specifically, during personal 
measurement? If so, in what form and how many TOTAL? 
         

TOTAL #   
1  Cigarette                 __________ 
2  Pipe  __________ 
97  Other (Specify:___________) __________ 
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0  No/none  
  
F11. Did you personally burn or help burn organic garden waste for disposal, during 
personal measurement?  

0  No 
1  Yes 

 
F12. Did you personally burn trash or plastic during the personal measurement? 

0  No 
1  Yes – indoors 
2  Yes – outdoors 
3  Yes – both indoors and outdoors 

 
F13. Did you personally cook animal feed during personal measurement?  

0  No  
1  Yes – indoors 
2  Yes – outdoors 
2  Yes – both indoors and outdoors
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Example Household Monitoring Sampling Form 
 
Pre-Field Operations (In Lab) 
 

A.  UCB zero baseline calibration 
The monitor should be stationary for at least 30 minutes. End Time = when you take UCB out of zero bag. 

UCB ID Date 
(YYYY-MM-DD) 

Voltage PE Reading Zero Start Time 
(hh:mm) 

Zero End Time 
(hh:mm) 

__ __ __ __ 
     

 
B.  PATS+ zero baseline calibrations 

The monitor should be stationary for at least 30 minutes. End Time = when you take UCB out of zero bag. 
PATS+ ID Date 

(YYYY-MM-DD) 
Zero Start Time 

(hh:mm) 
Zero End Time 

(hh:mm) 
Fan Check 

__ __ __ __ 
   [  ] Off 

 

[  ] On 

__ __ __ __ 
[  ] Off 
 

[  ] On 
 
C.  Launch HOBO Accelerometer 
HOBO ID Date of Launch 

(YYYY-MM-DD) 
Blinking Light 

__ __ __ __ 
 [  ] No 

[  ] Yes 

 
 
Notes and Errors – Pre-Field Operations 
 

SUMS 
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D.  SUMS run 1 
SUMS ID  
(last 5 characters) 

 Device/Appliance Type 
(use code in appendix) 

 

Location 
Start Date 

(YYYY-MM-DD) 
Placement Time 

(hh:mm) 
End Date 

(YYYY-MM-DD) 
Removal Time 

(hh:mm) 
     

Max Temp Min Temp Mission stopped? Filename 
  Yes     No  

 

E.  SUMS run 2 
SUMS ID  
(last 5 characters) 

 Device/Appliance Type 
(use code in appendix) 

 

Location 
Start Date 

(YYYY-MM-DD) 
Placement Time 

(hh:mm) 
End Date 

(YYYY-MM-DD) 
Removal Time 

(hh:mm) 
     
Max Temp Min Temp Mission stopped? Filename 

  Yes     No  
 

F.  SUMS run 3 
SUMS ID  
(last 5 characters) 

 Device/Appliance Type 
(use code in appendix) 

 

Location 
Start Date 

(YYYY-MM-DD) 
Placement Time 

(hh:mm) 
End Date 

(YYYY-MM-DD) 
Removal Time 

(hh:mm) 
     
Max Temp Min Temp Mission stopped? Filename 

  Yes     No  
 

G.  SUMS run 4 
SUMS ID  
(last 5 characters) 

 Device/Appliance Type 
(use code in appendix) 

 

Location 
Start Date 

(YYYY-MM-DD) 
Placement Time 

(hh:mm) 
End Date 

(YYYY-MM-DD) 
Removal Time 

(hh:mm) 
     

Max Temp Min Temp Mission stopped? Filename 
  Yes     No  

 

H.  SUMS run 5 
SUMS ID  
(last 5 characters) 

 Device/Appliance Type 
(use code in appendix) 

 

Location 
Start Date 

(YYYY-MM-DD) 
Placement Time 

(hh:mm) 
End Date 

(YYYY-MM-DD) 
Removal Time 

(hh:mm) 
     

Max Temp Min Temp Mission stopped? Filename 
  Yes     No  

 

I.  SUMS run 6 
SUMS ID   Device/Appliance Type  
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(last 5 characters) (use code in appendix) 

Location 
Start Date 

(YYYY-MM-DD) 
Placement Time 

(hh:mm) 
End Date 

(YYYY-MM-DD) 
Removal Time 

(hh:mm) 
     

Max Temp Min Temp Mission stopped? Filename 
  Yes     No  

 

J.  SUMS run 7 
SUMS ID  
(last 5 characters) 

 Device/Appliance Type 
(use code in appendix) 

 

Location 
Start Date 

(YYYY-MM-DD) 
Placement Time 

(hh:mm) 
End Date 

(YYYY-MM-DD) 
Removal Time 

(hh:mm) 
     

Max Temp Min Temp Mission stopped? Filename 
  Yes     No  

 

K.  SUMS run 8 
SUMS ID  
(last 5 characters) 

 Device/Appliance Type 
(use code in appendix) 

 

Location 
Start Date 

(YYYY-MM-DD) 
Placement Time 

(hh:mm) 
End Date 

(YYYY-MM-DD) 
Removal Time 

(hh:mm) 
     

Max Temp Min Temp Mission stopped? Filename 
  Yes     No  

 
SUMS Download Format 
 

LAOS-__ __ __-SUM__ __ __ __ __-__ __ __ __ -__ __ __ __ - __ __ - __ __ .csv 
                 HHID                     SUMS ID           Stove Code          YYYY            MM         DD 
Example: “LAOS-0123-SUM75632-BACE-2014-12-08.csv”  

 

L.   Pictures of SUMS 
Enter the last 5 characters of the filename of the picture taken of each SUMS setup on THE DAY OF PLACEMENT 

SUMS 1 SUMS 2 SUMS 3 SUMS 4 SUMS 5 SUMS 6 SUMS 7 SUMS 8 
        

 

Notes and Errors – SUMS 
  

In-Field Operations - KITCHEN AREA Monitors  
 

M.  UCB KITCHEN (In Field) 
Remove device from Ziplock bag ONLY at time of placement. This is the “Start Time.” 
Place in ziplock bag at “End Time.” 
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 UCB ID Start Date 
(YYYY-MM-DD) 

Start Time 
(hh:mm) 

 Pin     
Used? 

Status Check at End Date 
(YYYY-MM-DD) 

End Time 
(hh:mm) 24hr 48hr 96hr 

__ __ __ __ 
  

[  ] 
[ ]Red 
 

[ ]Green 

[ ]Red 
 

[ ]Green 

[ ]Red 
 

[ ]Green 

  

Distance from 
ACE stove (cm)  Distance from 

floor (cm)  Door/Window less 
than 150 cm? 

[  ] No 
[  ] Yes 

If yes, distance to 
door/window. (cm) 

 

Distance from 
OLD stove (cm)  

N.  PATS+  KITCHEN (In Field) 
Remove device from Ziplock bag ONLY at time of placement. This is the “Start Time.” 
Place in ziplock bag at “End Time.” 

PATS+ ID Start Date 
(YYYY-MM-DD) 

StartTime 
(hh:mm) 

Pin 
Used
? 

Fan Status   
Check at 

End Date  
(YYYY-MM-DD) 

End Time 
(hh:mm) 

24hr 48hr 

__ __ __ __ 
  

[  ] 
[  ] Off 
 

[  ] On 
[  ] Off 
 

[  ] On  
 

 

 
O.  Pump and Filter KITCHEN – DAY 1  

Filter ID Pump 
ID 

Start Date 
(YYYY-MM-DD) 

Start 
Time 

(hh:mm) 

Flow 
START 
(mm) 

ROT 
ID Pin ? 

End Date 
(YYYY-MM-DD) 

End Time 
(hh:mm) 

Pump 
Time 
(min) 

Flow 
End 
(mm) 

ROT 
ID 

WBL- __ -__ __ __      [  ]      

Use the boxes below when installing DUPLICATE pump and filter setups 

WBL- __ -__ __ __      na      

PLACE FILTER ID STICKER 
HERE 

 !! DUPLICATE !! 
FILTER ID STICKER HERE 

 
P.  Pump and Filter KITCHEN – DAY 2  

Filter ID Pump 
ID 

Start Date 
(YYYY-MM-DD) 

Start 
Time 

(hh:mm) 

Flow 
START 
(mm) 

ROT 
ID Pin ? 

End Date 
(YYYY-MM-DD) 

End Time 
(hh:mm) 

Pump 
Time 
(min) 

Flow 
End 
(mm) 

ROT 
ID 

WBL- __ -__ __ __      [  ]      

Use the boxes below when installing DUPLICATE pump and filter setups 

WBL- __ -__ __ __      na      

PLACE FILTER ID STICKER 
HERE 

 !! DUPLICATE !! 
FILTER ID STICKER HERE 

 

Q.   Picture, KITCHEN Setup 
Enter last 5 digits of picture filename 

Day 1 Day 2 Day 3 Last Day 
    

 
Q-1.    Blanks for Kitchen  
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Filter ID Start Date 
(YYYY-MM-DD) 

Time You Removed 
Red Plug 
(hh:mm) 

End Date  
(YYYY-MM-DD) 

Time  
of Capping  

(hh:mm) 

WBL- __ -__ __ __     

 

WBL- __ -__ __ __     

 

WBL- __ -__ __ __     

 

WBL- __ -__ __ __     

 
Notes and Errors – KITCHEN Area Monitor Placement 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
PERSONAL Monitors (In Field) 
 

R.  PATS+  PERSONAL Placement 
Remove device from Ziplock bag ONLY at time of placement. This is the “Start” time. 
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PATS+ ID Start Date 
(YYYY-MM-DD) 

StartTime 
(hh:mm) 

Fan Status    
Check at 

End Date  
(YYYY-MM-DD) 

End Time 
(hh:mm) 

24hr 48hr 

__ __ __ __ 
  [  ] Off 

 

[  ] On 

[  ] Off 
 

[  ] On  

  

 
S.  Pump and Filter PERSONAL – DAY 1  

Filter ID Pump 
ID 

Start Date 
(YYYY-MM-DD) 

Start 
Time 

(hh:mm) 

Flow 
START 
(mm) 

ROT 
ID Pin ? 

End Date 
(YYYY-MM-DD) 

End Time 
(hh:mm) 

Pump 
Time 
(min) 

Flow 
End 
(mm) 

ROT 
ID 

WBL- __ -__ __ __      na      

PLACE FILTER ID STICKER 
HERE 

  
 

 
T.  Pump and Filter PERSONAL – DAY 2  

Filter ID Pump 
ID 

Start Date 
(YYYY-MM-DD) 

Start 
Time 

(hh:mm) 

Flow 
START 
(mm) 

ROT 
ID Pin ? 

End Date 
(YYYY-MM-DD) 

End Time 
(hh:mm) 

Pump 
Time 
(min) 

Flow 
End 
(mm) 

ROT 
ID 

WBL- __ -__ __ __      na      

PLACE FILTER ID STICKER 
HERE  

 

U.   Picture, PERSONAL Setup 
Enter last 5 digits of picture filename 

Day 1 Day 2 Last Day 
   

 
U-1.  Instructions given 

Take off for sleep and put near head Take off vest and place nearby when bathing 
[   ] YES [   ] YES 

 
Notes and Errors –PERSONAL Monitor Placement 

  

Post-Field Operations (In Lab) 
 
V.  Filter Storage 
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 All Filter Cassettes 
Capped? 

All Filter Cassettes 
Placed in Ziplock Bag? 

Bagged Filter Cassettes 
Placed in Freezer? 

Day 1 [   ] YES [   ] YES [   ] YES 

Day 2 [   ] YES [   ] YES [   ] YES 

 
W.  UCB post-use zero calibration 

The monitor should be stationary for at least 30 minutes. End Time = when you take UCB out of zero bag. 
UCB ID Date 

(YYYY-MM-DD) 
Zero Start 
Time 
(hh:mm) 

Zero End 
Time (hh:mm) 

Voltage PE Reading 

__ __ __ __ 
     

 
X.  UCBPM and CSV File Name 
 

LAOS-__ __ __-UCB__ __ __ __-AREA-__ __ __ __ - __ __ - __ __.ucbpm 
                      HHID             UCB ID                          YYYY            MM         DD 
 
LAOS-__ __ __-UCB__ __ __ __-AREA-__ __ __ __ - __ __ - __ __ .csv 
                      HHID              UCB ID                          YYYY            MM         DD 

If the UCB(s) has errors while you are launching or downloading data, fill out the error data log. 
 
Y.  PATS+ post-use calibration 

The monitor should be stationary for at least 30 minutes. End Time = when you take UCB out of zero bag. 
PATS+ ID Date 

(YYYY-MM-DD) 
Start Time 

(hh:mm) 
End Time 

(hh:mm) 
Fan Check 

__ __ __ __ 
   [  ] Off 

 

[  ] On 

__ __ __ __ 
[  ] Off 
 

[  ] On 

 
Z.  PATS+ File Download 
 
 

KITCHEN:        LAOS-__ __ __ -PAT__ __ __ __-AREA-__ __ __ __ - __ __ - __ __.txt 
                                                HHID                PATS+ ID                          YYYY            MM        DD 
 
PERSONAL      LAOS-__ __ __ -PAT__ __ __ __-PERS-__ __ __ __ - __ __ - __ __.txt 
                                                 HHID               PATS+ ID                          YYYY            MM        DD 

 
 

AA.  HOBO Accelerometer File Download – “.hobo” and “.csv” 
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LAOS-__ __ __-HOB__ __ __ __ -__ __ __ __ - __ __ - __ __.hobo 
                 HHID                  HOBO ID            YYYY               MM        DD 
 
LAOS-__ __ __-HOB__ __ __ __ -__ __ __ __ - __ __ - __ __.csv 
                 HHID                  HOBO ID            YYYY               MM        DD 

Logging 
Interval 

Battery 
Status 

[  ] 1 minute 
 

[  ] Red 
[  ] Orange 
[  ] Green 

 
Download Notes and Errors –Post-Field Operations 
 
 
 
  

 
 
SUMS Stovetype Code Appendix 
 
Cooking 
Biomass: Open fire or metal tripod      – BTRI 
Biomass: SNV clay bucket stove              – BSNV 
Biomass: Other clay bucket stove            – BCLA 
Biomass: Cement bucket stove              – BCEM 
Biomass: ACE Fan Stove  – BACE 
Biomass: Improved fan stove (not ACE)  – BFAN 
Biomass: OTHER                                    – BOTH 
 
Charcoal: Open fire or metal tripod         – CTRI 
Charcoal: SNV clay bucket stove            – CSNV 
Charcoal: Other clay bucket stove          – CCLA 
Charcoal: Cement bucket stove             – CCEM 
Charcoal: ACE Fan Stove             – CACE 
Charcoal: Other improved fan stove       – CFAN 
Charcoal: OTHER              – COTH 
 

 
 
 
 
 
 
Cooking (continued) 
Kerosene: Wick stove              – KWIC 
Kerosene: Pump stove                    – KPUM 
Kerosene: OTHER                    – KOTH 

 

LPG                                                  – LPGC 
 

Heating 
Heating: metal heat-only stove      – HMET 
Heating: kerosene                         – HKER 
Heating: LPG                                 – HLPG 
Heating: OTHER                           – HOTH  
 
 
Ambient Wall SUMs            – AMBI
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Ambient Pollution Sampling Form - Minivol 
 

World Bank Laos 2014 
BEFORE (or AFTER) SAMPLING PERIOD 

  
Week 1 : Village_____________ Unit_______ 
Da
y 

Date Filter 
ID 

Pump 
Start 
Time 

Pump End 
Time (next 

day) 

Batter
y Swap 

[x] 

Location 
Description 

Photo 
[x] 

1        
2      
3      
4      
 
Week 2 : Village_____________ Unit_______ 
Da
y 

Date Filter 
ID 

Pump 
Start 
Time 

Pump End 
Time (next 

day) 

Batter
y Swap 

[x] 

Location 
Description 

Photo 
[x] 

1        
2      
3      
4      

 
Week 3 : Village_____________ Unit_______ 
Da
y 

Date Filter 
ID 

Pump 
Start 
Time 

Pump End 
Time (next 

day) 

Batter
y Swap 

[x] 

Location 
Description 

Photo 
[x] 

1        
2      
3      
4      
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Kitchen Performance Test Surveys 
Annex 1: Data collection forms 
 

 Kitchen Performance Test: Visit 1 

Use this form for BOTH control and intervention Households 

A. Background Information: Visit #1 

A1 Date [dd / mm / yyyy] _ _ / _ _ / _ _ _ _ 

A2 Time of visit [hh:mm] 24-hr time _ _ : _ _  

A3 Household ID  

A4 Study location   

A5 Study group 
1 = Control group 
2 = ACE stove  

 

A6 Surveyor Name/ ID   

A7 Name of main cook  

A8 Telephone number  

A9 Village unit  

 

B. Household Information: Visit #1 

B1 How many people usually eat in this household each day at this time of year?  

B2 
Number of children aged 0-5 eating in the house at this time of year?  

[Only include babies if they are eating food from the stove] 
 

B3 Number of children aged 6-14 eating in the house at this time of year?    

B4 Number of females aged 15 and older in eating in the house at this time of year?  

B5 Number of males aged 15-59 years in eating in the house at this time of year?  

B6 Number of males aged 60 and older in eating in the house at this time of year?  

 

C. Cooking and fuel: Visit #1 

Codes for 
stoves 

1 ACE Stove 4 
Tao Kongarn [SNV 
clay bucket stove] 

7 Electric frying pan 10 Bucket Clay Stove 

2 Metal Tripod   5 Tao Cement 8 
Rice cooker 
[electric] 

11 Other [please describe] 
3 Tao Prayat  6 Tao metal 9 Three stone fire 

C1 Main stove type  [Use codes]  

C2 
Secondary stove(s) types used at least once per week    
[Use codes] 

1st:                              
C2.1  

2nd:                              
C2.2 

3rd:                              
C2.3 

C3 
How would you describe the current season?  
[Write down exactly what the participant says] 
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C4 
Do you currently use more, less, or the same amount of 
wood fuel per day in this season as at other times of 
the year?  

1= More [Answer C5] 
2= Less  [Answer C6] 
3= Same [Go to D1]  

 

C5 

 
For what reasons do you currently use more wood at 
this time of year?  
 
 [Do not prompt. Select all that apply] 

1= To heat the room(s) 
2= Wood is wet/rainy season 
3= To heat water   
4= Cook different types of food 
5= Cook for more people 
6=Other [Enter 6 and describe below] 

 

C6 

 
For what reasons do you currently use less wood at this 
time of year?  
 
[Do not prompt. Select all that apply] 

1= Do not need to heat room(s) 
2= The wood is dry 
3= Cook different types of food 
4= Cook for less people 
5=There are agricultural residues 
6=Other [Enter 6 and describe below] 

 

 
D. Fuel measurements: Visit #1  

ASK THE COOK ABOUT ALL FUELS USED ON THEIR STOVES  
D1 ID # scales  D2 ID # moisture meter  

D3 New wood total [kg] _ _ . _ _ D4 New charcoal total [kg] _ _ . _ _ 

D5 New plastic/ rubber total [kg] _ _ . _ _ D6 New leaves total [kg] _ _ . _ _ 

D7 New other fuel total [kg]     _ _ . _ _ D8 Description of  ‘other’ fuel 

 
E. Wood Moisture Readings: Visit #1   

[Take three samples and three readings of each sample] 

 Reading 1 Reading 2 Reading 3 

E1  Sample 1 E1_1 _ _ . _ _ E1_2 _ _ . _ _ E1_3 _ _ . _ _ 

E2 Sample 2 E2_1 _ _ . _ _ E2_2 _ _ . _ _ E2_3 _ _ . _ _ 

E3 Sample 3 E3_1 _ _ . _ _ E3_2 _ _ . _ _ E3_3 _ _ . _ _ 

 
Notes and observations from visit 1 
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 Kitchen Performance Test: Visit 2 

F. Background Information: Visit #2 

F1 Date [dd / mm / yyyy] _ _ / _ _ / _ _ _ _ 

F2 Time of visit [hh:mm] 24-hr time _ _ : _ _  

F3 Household ID  

F4 Study location   

F5 Study group 
1 = Control group 
2 = ACE Stove 

 

F6 Surveyor name / ID   

F7 Name of main cook  

 
G. Fuel measurements: Visit #2  

ASK THE COOK ABOUT ALL FUELS USED ON THEIR STOVES  
G1 ID # scales  G2 ID # moisture meter  

G3 Unused wood total [kg] _ _ . _ _ G4 Unused charcoal total [kg] _ _ . _ _ 

G5 Unused plastic/rubber total [kg] _ _ . _ _ G6 Unused leaves total [kg] _ _ . _ _ 

G7 Unused other fuel total [kg]     _ _ . _ _ G8 Description of ‘other’ fuel 

[Combine unused fuel from previous day with any new fuel added to fuel inventory and weight all together for “New” 
fuel] 

G9 New wood total [kg] _ _ . _ _ G10 New charcoal total [kg] _ _ . _ _ 

G11 New plastic/rubber total [kg] _ _ . _ _ G12 New leaves total [kg] _ _ . _ _ 

G13 New other fuel total [kg]     _ _ . _ _ G14 Description of  ‘other’ fuel 

 
H. Wood Moisture Readings [Take three samples and three readings of each sample] 

 Reading 1 Reading 2 Reading 3 

H1  Sample 1 H1_1 _ _ . _ _ H1_2 _ _ . _ _ H1_3 _ _ . _ _ 

H2 Sample 2 H2_1 _ _ . _ _ H2_2 _ _ . _ _ H2_3 _ _ . _ _ 

H3 Sample 3 H3_1 _ _ . _ _ H3_2 _ _ . _ _ H3_3 _ _ . _ _ 

H4. Notes and observations from fuel measurements: 
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I. Events Since Last Visit: Visit #2  

I1 
- 
I7 

What have you used your stove for since our last visit?  Please include all cooking events, as well as tasks such as re-heating 
food, heating your home, warming bath water, brewing drinks, etc. 
[Check if they use only one stove for each activity -- if they use more than one stove, please record all] 

Codes for 
events 

1 Breakfast 3 Dinner 5 Food for animals  7 Bath water 

2  Lunch 4 Snack 6 
Coffee/hot 
drinks/ 

8 Other [describe] 

Codes for 
Stoves 

1 ACE Stove 4 
Tao Kongarn [SNV clay 
bucket stove] 

7 
Electric frying 
pan 

10 Bucket Clay Stove 

2 Metal Tripod  5 Tao Cement 8 
Rice cooker 
[electric] 

11 Other [please describe] 
3 Tao Prayat  6 Tao metal 9 Three stone fire 

 I1 I2 I3 I4 I5 I6 I7 

Event [use codes] 
I1.1 I2.1 I3.1 I4.1 I5.1 I6.1 I7.1 

# people cooked for [if event is not 
for particular people i.e. heating enter 
‘99’] I1.2 I2.2 I3.2 I4.2 I5.2 I6.2 I7.2 

Stoves used [use codes] 
I1.3 I2.3 I3.3 I4.3 I5.3 I6.3 I7.3 

I8 

Was the amount of wood you used since our last 
visit more, less, or the same as you usually use in a 
day? 
 

1= More [Go to I9] 
2= Less [Go to I10] 
3= Same [Go to I11] 

 

I9 

Please describe the reasons why you used more 
wood than you usually do. 
 [Do not prompt. Can record more than one reason] 

1= Had visitors 
2= Prepared food for other days this week 
3= Cooked foods for animals 
4= Celebration 
5 = Heated bathing water 
6 = Wood was wet  
7 = Made food to sell 
8= Other [Enter a 8 and describe below] 
________________________________________ 

 

I10 

Please describe the reasons why you used less wood 
than you usually do. 
 
[Do not prompt. Can record more than one reason] 
 

1= Did not eat at home 
2= Less people than usual to cook for 
3= Used different type of wood 
4= Less food available 
5= Fasting 
6= Other [Enter a 6 and describe below]  
________________________________________ 

 

I11. Notes and observations: 
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Kitchen Performance Test: Visit 3 

J. Background Information: Visit #3 

J1 Date [dd / mm / yyyy] _ _ / _ _ / _ _ _ _ 

J2 Time of visit [hh:mm] 24-hr time _ _ : _ _  

J3 Household ID  

J4 Study location   

J5 Study group 
1 = Control group 
2 = ACE Stove 

 

J6 Surveyor name / ID   

J7 Name of main cook  

 
K. Fuel measurements: Visit #3 

ASK THE COOK ABOUT ALL FUELS USED ON THEIR STOVES  
K1 ID # scales  K2 ID # moisture meter  

K3 Unused wood total [kg] _ _ . _ _ K4 Unused charcoal total [kg] _ _ . _ _ 

K5 Unused plastic/rubber total [kg] _ _ . _ _ K6 Unused leaves total [kg] _ _ . _ _ 

K7 Unused other fuel total [kg]     _ _ . _ _ K8 Description of ‘other’ fuel 

[Combine unused fuel from previous day with any new fuel added to fuel inventory and weight all together for “New” 
fuel] 

K9 New wood total [kg] _ _ . _ _ K10 New charcoal total [kg] _ _ . _ _ 

K11 New plastic/ rubber total [kg] _ _ . _ _ K12 New leaves total [kg] _ _ . _ _ 

K13 New other fuel total [kg]     _ _ . _ _ K14 Description of  ‘other’ fuel 

 
L. Wood Moisture Readings  

[Take three samples and three readings of each sample] 

 Reading 1 Reading 2 Reading 3 

L1  Sample 1 L1_1 _ _ . _ _ L1_2 _ _ . _ _ L1_3 _ _ . _ _ 

L2 Sample 2 L2_1 _ _ . _ _ L2_2 _ _ . _ _ L2_3 _ _ . _ _ 

L3 Sample 3 L3_1 _ _ . _ _ L3_2 _ _ . _ _ L3_3 _ _ . _ _ 

L4. Notes and observations from fuel measurements: 
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M. Events Since Last Visit: Visit #3 

M1 
- 

M7 

What have you used your stove for since our last visit?  Please include all cooking events, as well as tasks such 
as re-heating food, heating your home, warming bath water, brewing drinks, etc. 
[Check if they use only one stove for each activity -- if they use more than one stove, please record all] 

Codes for 
events 

1 Breakfast 3 Dinner 5 Food for animals  7 Bath water 

2  Lunch 4 Snack  6 
Coffee/hot 
drinks/ 

8 Other [describe] 

Codes for 
Stoves 

1 ACE Stove 4 
Tao Kongarn [SNV 
clay bucket stove] 

7 
Electric frying 
pan 

10 Bucket Clay Stove 

2 Metal Tripod  5 Tao Cement 8 
Rice cooker 
[electric] 

11 Other [please describe] 
3 Tao Prayat  6 Tao metal 9 Three stone fire 

 M1 M2 M3 M4 M5 M6 M7 

Event [use codes] 
M1.1 M2.1 M3.1 M4.1 M5.1 M6.1 M7.1 

# people cooked for [if event is not 
for particular people i.e. heating enter 
‘99’] M1.2 M2.2 M3.2 M4.2 M5.2 M6.2 M7.2 

Stoves used [use codes] 
M1.3 M2.3 M3.3 M4.3 M5.3 M6.3 M7.3 

M8 

Was the amount of wood you used since our 
last visit more, less, or the same as you usually 
use in a day? 
 

1= More [Go to M9] 
2= Less [Go to M10] 
3= Same [Go to M11] 

 

M9 

Please describe the reasons why you used more 
wood than you usually do. 
 [Do not prompt. Can record more than one 
reason] 

1= Had visitors 
2= Prepared food for other days this week 
3= Cooked foods for animals 
4= Celebration 
5 = Heated bathing water 
6 = Wood was wet  
7 = Made food to sell 
8= Other [Enter a 8 and describe below] 
________________________________________ 

 

M10 

Please describe the reasons why you used less 
wood than you usually do. 
 
[Do not prompt. Can record more than one 
reason] 
 

1= Did not eat at home 
2= Less people than usual to cook for 
3= Used different type of wood 
4= Less food available 
5= Fasting 
6= Other [Enter a 6 and describe below]  
________________________________________ 

 

M11. Notes and observations: 
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 Kitchen Performance Test: Visit 4 

N. Background Information: Visit #4 

N1 Date [dd / mm / yyyy] _ _ / _ _ / _ _ _ _ 

N2 Time of visit [hh:mm] 24-hr time _ _ : _ _  

N3 Household ID  

N4 Study location   

N5 Study group 
1 = Control group 
2 = ACE Stove 

 

N6 Surveyor name / ID   

N7 Name of main cook  

 
P. Fuel measurements: Visit #4 

ASK THE COOK ABOUT ALL FUELS USED ON THEIR STOVES  
P1 ID # scales  P2 ID # moisture meter  

P3 Unused wood total [kg] _ _ . _ _ P4 Unused charcoal total [kg] _ _ . _ _ 

P5 Unused plastic/rubber total [kg] _ _ . _ _ P6 Unused leaves total [kg] _ _ . _ _ 

P9 Unused other fuel total [kg]     _ _ . _ _ P10 Description of ‘other’ fuel 

P11. Notes and observations from fuel measurements: 
 
 
 

 
R. Events Since Last Visit: Visit #4 

R1 
- 

R7 

What have you used your stove for since our last visit?  Please include all cooking events, as well as tasks such 
as re-heating food, heating your home, warming bath water, brewing drinks, etc. 
[Check if they use only one stove for each activity -- if they use more than one stove, please record all] 

Codes for 
events 

1 Breakfast 3 Dinner 5 Food for animals  7 Bath water 

2  Lunch 4 Snack  6 
Coffee/hot 
drinks/ 

8 Other [describe] 

Codes for 
Stoves 

1 ACE Stove 4 
Tao Kongarn [SNV 
clay bucket stove] 

7 
Electric frying 
pan 

10 Bucket Clay Stove 

2 Metal Tripod  5 Tao Cement 8 
Rice cooker 
[electric] 

11 Other [please describe] 
3 Tao Prayat  6 Tao metal 9 Three stone fire 

 R1 R2 R3 R4 R5 R6 R7 

Event [use codes] 
R1.1 R2.1 R3.1 R4.1 R5.1 R6.1 R7.1 

# people cooked for [if event is not 
for particular people i.e. heating enter 
‘99’] R1.2 R2.2 R3.2 R4.2 R5.2 R6.2 R7.2 
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Stoves used [use codes] 
R1.3 R2.3 R3.3 R4.3 R5.3 R6.3 R7.3 

R8 
Was the amount of wood you used since our 
last visit more, less, or the same as you usually 
use in a day? 

1= More [Go to R9] 
2= Less [Go to R9] 
3= Same [Go to R10] 

 

R9 

Please describe the reasons why you used more 
wood than you usually do. 
 [Do not prompt. Can record more than one 
reason] 

1= Had visitors 
2= Prepared food for other days this week 
3= Cooked foods for animals 
4= Celebration 
5 = Heated bathing water 
6 = Wood was wet  
7 = Made food to sell 
8= Other [Enter a 8 and describe below] 
________________________________________ 

 

R10 

Please describe the reasons why you used less 
wood than you usually do. 
 
[Do not prompt. Can record more than one 
reason] 
 

1= Did not eat at home 
2= Less people than usual to cook for 
3= Used different type of wood 
4= Less food available 
5= Fasting 
6= Other [Enter a 6 and describe below]  
________________________________________ 

 

R11. Notes and observations 
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Annex 2: Control group Screening Form 
 

Kitchen Performance Tests:  

Control Households Screening Survey  

Study location 

1. Identify an ACE intervention home and go to the nearest non-study neighbour.  

2. Use the consent form to explain what is involved in taking part in the study.  

3. Work through the following questions to identify willing participants who fit the study criteria.  
If the answer to any of the questions below [1-5] is ‘NO’ the participant does not meet the 
criteria.  

Yes    No 

1. Would you like to be part of this study?   
 

2. Do you use wood for cooking every day?  [Note: does not have to be exclusive use]  

3. Can we visit your home on each of the next 4 days to measure your cooking fuel?  
 

4. Are you more than 18 years old?   [Needs to be over 18 years old] 
 

5. How many people do you cook for every day? [Needs to be between 2 and 15 people]   

If the answer to any of the questions below [6-7] is ‘YES’ the participant does not meet the 
criteria.  

Yes    No 

6. Do you prepare food and/or drink for commercial sale? 
 

7. Are there any events taking place during the next 7 days that would dramatically increase or 
decrease the amount of cooking that will be happening?  

[Ask about events such as festivals; wedding/funerals, large influx of migratory workers/ 
visitors etc.] 

 

 

Does the participant fit the criteria 
No 

[FINISH] 
Yes 

Have they consented to take part in the study 
No 

[FINISH] 
Yes 

Name of participant: 

Village unit and cell number (if available) of participant 

 

Appointment time: 
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Follow-Up Survey of Stove Use 
INTERVIEWER NAME:               DATE:    HHID: 
INSTRUCTIONS 

1. Ask to interview the main cook 
2. Read out all questions to the respondent 
3. Items in brackets are not to be read out loud 
4. If possible, do not leave questions unanswered 

Introduction 
“I’d like to observe the ACE-1 fan stove that you received earlier this year, and ask you a few 
questions about its functioning. This should take no longer than 5 or 10 minutes.  Your name will 
not be revealed when we present the data to others.  
 
Is it OK if we begin?” 
 
1. [When you first enter the house, please observe where in the home the ACE-1 stove is placed] 

1 In the kitchen, on or next to the cooking area sand box 
2 In the kitchen, but not near the cooking area sand box 
 (for example, on a shelf) 
3 Indoors, but not in the kitchen  
4 Outdoors 
0 Cannot find the stove [ask what happened to it___________] 
97 Other: _______________________________________ 

 
2. [Please observe: is the stove plugged in for charging?] 

1 Yes, plugged into the solar charger 
2 Yes, plugged into an electric outlet 
0 No 
97 Other: _______________________________________ 

 
3. [Please examine the ACE-1 stove: does it look like the stove has been used today? Signs of 
use include: the stove is warm, there is a pot of warm food on top, there is partially-burned fuel in 
the chamber.] 

1  Yes 
0  No 
98 I am not Sure 
97 Other: _______________________________________ 

 
4. [Please examine the ACE-1 stove: mark all that apply.] 

1 Cracked fire chamber (internal stone wall) 
2 Solar panel is not working  
 (position panel in the sun, plug into stove, observe charging light, wire 

connection broken) 
3 Fan does not turn on when plugged in 
4 Fan does not turn off when plugged into electricity or solar 
5 Water has gone into the electronic connections of the stove 
6  Dust has gone into the electronic connections of the stove 
97 Other problems are observed:  _________________________________ 
 

5. How often do you use the ACE-1 stove? 
1 All meals daily 
2 3 or more meals per day 
3 1-2 meals per day 
4 A few times per week 
5 Less than once per week 
0 Never 
97 Other: _______________________________________ 
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6. If you have stopped using the ACE-1 stove, why? 
            ___________________________________________ 
 
7. Has your ACE-1 stove ever broken?  

0  No 
1  Yes—if yes, please describe below 

Types of problems A: Describe problem  B: Was the 
problem fixed? 

C. Who fixed the 
problem? 

7.1: Charging the stove with 
solar panel   

  

7.2: Charging the stove with 
electricity     

7.3: Lighting the stove     

7.4: Cooking on the stove -
INCLUDING GRILLING OF MEATS     

7.5: LED light & charger 
function     

7.6 Combustion chamber    

7.97 Other problem    

 
 


	Lao_Report_-_Ministry_of_Health_Appendix_ABC_-_Jul_20
	A. Methods
	Sampling
	General data handling
	Filter measurements – ambient, KAP, and personal PM2.5 concentrations
	Real-time PM2.5 concentrations – UCB-PATS
	Paired filter PM2.5 KAP and exposure analyses
	Kitchen exposure factor (KEF)
	Stove Usage
	Stove Use Monitors (SUMS)
	Household survey of usage after five months6F

	Assessment of fuel use
	Staff training
	Household selection
	Fuel consumption measurements
	Quality assurance

	Black carbon analysis
	Estimated health impacts

	B. Results
	Sample sizes
	Sample population
	Air pollution: area concentrations and exposures
	Kitchen Air Pollution (KAP)
	KAP variations during the day based on UCB-PATS
	Personal exposures to the cook
	Kitchen exposure factor (KEF)
	Change of black carbon in KAP and personal exposures
	Changes in Ambient (Outdoor) PM2.5 in the Villages
	Trends in exposure and KEF by household characteristics
	Tests for normality of filter data and KEF

	Stove usage and stacking (multiple stoves in use)
	Pre-intervention cooking patterns
	Post-intervention cooking patterns
	Post-intervention stacking
	Usage after five months

	Differences in fuel use based on cross-sectional measurements
	Participant characteristics
	Stove types used during KPT
	Fuel consumption comparisons

	Estimated health benefits
	Averted DALYs and premature deaths from hypothetical stove interventions
	Simple health cost-effectiveness


	C. Works Cited
	D. Forms used in field work

	Lao Report - Ministry of Health Appendix D - All Surveys Doc - July19
	Baseline Questionnaire
	1 Yes
	0 No [This is fine; proceed with the questionnaire.]
	0 No [Kindly stop the interview.]
	0 No
	1 Yes
	2 Tile or slate
	3 Concrete
	1 Yes
	3 Wood
	4 Dirt or Mud
	3 Wood
	4 Bamboo
	6 Dirt or Mud
	3 Wood
	4 Dirt or Mud
	3 Wood
	4 Bamboo
	6 Dirt or Mud
	A9. At home, where does cooking usually take place?
	2 In a separate building only [SKIP QUESTION A10 - A11]
	3 Outdoors only [SKIP QUESTIONS A10.2-A11]
	4 Mostly indoors, but sometimes outdoors
	5 Mostly outdoors, but sometimes indoors
	6 Indoors and outdoors about the same amount
	A11. When cooking is done inside the main house, where is it done?
	1 Inside the house, but in a room separate from the living area (kitchen and living rooms are separate)
	2 Outdoors
	D1-3. What types of fuel does your household use most for cooking? This includes boiling water, and cooking of any type of food.
	2 Bottled Gas (LPG)     _________ Liters          ______ times/wk
	[IF NO KEROSENE, SKIP D10]
	4  Charcoal (coal made from wood) _________ kg             ______ times/wk
	[IF NO CHARCOAL, SKIP D8 – D9.3]
	[IF NO wood, bushed, brush, branches, SKIP D5-D5.2]
	[IF NO AG. CROP RESIDUE, SKIP D6]
	97 Other (specify: ________) _______ (units: ___)     ______ times/wk
	D5 Do you purchase or gather your wood, bush, or branch fuel?
	D5.1 Do you usually chop, cut, or split your wood, bush, or branch fuel before burning it?
	D5.2 How often is the wood, bush, or branch fuel you use damp or wet?
	0 Never
	1 Rarely
	2 Often
	D6. Now moving our focus to agricultural residues, do you usually purchase or gather the agricultural residue fuels?
	D7. When cooking with wood, bush, branch, grass, or agricultural residues, on which type of stove is food usually cooked?
	2 Tao Kongarn / SNV Project Stove – Clay bucket stove (may have metal exterior)
	D7.2 Does this fire/stove have a chimney?
	D8. Now changing our focus to charcoal cooking, do you make your charcoal, purchase your charcoal, or use or a mixture of both?
	D9. When cooking with charcoal, on which type of stove is food usually cooked?
	2 Tao Kongarn / SNV Project Stove – Clay bucket stove (may have metal exterior)
	E1. Do you ever use fuel to create heat in your house when it is cold? This includes keeping your cooking fire burning longer in order to create extra heat.
	E2. In which period is it cold enough to heat your home?
	_______________ (Month)   to    _______________ (Month)
	E3.  What is the main heating source used inside your present home?
	1  Heat from fire/ cooking stove without chimney/hood
	2  Heat from fire/ cooking stove with chimney/hood
	3  Heat from metallic stove used only for heating, without chimney/hood
	4  Heat from metallic stove used only for heating, with chimney/hood
	5  Kerosene heater
	6  Electric heater
	7  LPG stove
	97  Other (specify:   _______________________________________)
	E4.  Do you ever use fuel to heat yourself while outside? This includes keeping cooking, trash, or animal feed fires burning longer than normal
	E5. In which period is it cold enough to heat yourself outside?
	_______________ (Month)   to    _______________ (Month)
	E6.  What is the main heating source used outside?
	1  Heat from fire/ cooking stove without chimney/hood
	2  Heat from fire/ cooking stove with chimney/hood
	3  Heat from metallic stove used only for heating, without chimney/hood
	4  Heat from metallic stove used only for heating, with chimney/hood
	97  Other (specify:   _______________________________________)
	Days  Per Week
	Hours  Per Day
	Days  Per Week
	Hours  Per Day
	Days  Per Week
	Days  Per Week
	Days  Per Week
	Days  Per Week
	Post-Monitoring Questionnaire: Post-Kitchen Measurement

	2 Outdoors
	B. KITCHEN CHARACTERISTICS - Now I am going to ask you some questions about where you cooked AT HOME during the kitchen measurement period. These questions refer to the entire 5 days of measurement.
	B1. During measurement, who performed cooking at home?
	2 Mostly you, but sometimes you were not involved
	3 Sometimes you (mostly someone else)
	0 Never you
	B2. During measurement, where was this cooking mostly carried out?
	2 Outside the house, either in the open air or in a separate kitchen     building [GO TO QUESTION B5]
	B3. During measurement, where inside was this cooking done?
	0 No cooking was done inside
	1 Inside the house with wall partition (kitchen and living rooms are separate)
	C1-3. What types of fuel were used most for cooking in your household during measurement?
	C4. When you cooked with wood, bush, branch, grass, or agricultural residues during measurement, with which stove did you primarily cook?
	2 Tao Kongarn / SNV Project Stove – Clay bucket stove (may have metal exterior)
	C5. If you cooked with charcoal during measurement, with which stove did you primarily cook?
	2 Tao Kongarn / SNV Project Stove – Clay bucket stove (may have metal exterior)
	2 Bottled Gas (LPG)     _________ Liters
	4  Charcoal (coal made from wood) _________ kg
	97 Other (specify: ________) _______ (units: ___)
	D1. Did you create heat in your house at any point during measurement?
	0  No [GO TO QUESTION D3]
	1  Yes
	D2.  What was the main heating source that you used?
	1  Heat from fire/ cooking stove without chimney/hood
	2  Heat from fire/ cooking stove with chimney/hood
	3  Heat from metallic stove used only for heating, without chimney/hood
	4  Heat from metallic stove used only for heating, with chimney/hood
	5  Kerosene heater
	6  Electric heater
	7  LPG stove
	97  Other (specify:   _______________________________________)
	D3.  Did you ever use fuel to heat yourself while outside during measurement? This can include heating outdoors or indoors at a location that is not your house or kitchen. This includes keeping cooking, trash, or animal feed fires burning longer than ...
	D4.  What was the main heating source that you used while heating NOT inside your house or kitchen?
	1  Heat from fire/ cooking stove without chimney/hood
	2  Heat from fire/ cooking stove with chimney/hood
	3  Heat from metallic stove used only for heating, without chimney/hood
	4  Heat from metallic stove used only for heating, with chimney/hood
	5  Kerosene heater
	6  Electric heater
	7  LPG stove
	97  Other (specify:   _______________________________________)
	Hours per Day During Measurement
	Hours per Day During Measurement
	Post-Monitoring Questionnaire: Post-Personal Measurement

	2 Outdoors
	B1. During measurement, who performed cooking at home?
	2 Mostly you, but sometimes you were not involved
	3 Sometimes you (mostly someone else)
	0 Never you
	B2. During measurement, where was this cooking mostly carried out?
	2 Outside the house, either in the open air or in a separate kitchen     building [GO TO QUESTION B5]
	B3. During measurement, where inside was this cooking done?
	0 No cooking was done inside
	1 Inside the house with wall partition (kitchen and living rooms are separate)
	C1-3. What types of fuel were used most for cooking in your household during measurement?
	C4. When you cooked with wood, bush, branch, grass, or agricultural residues during measurement, with which stove did you primarily cook?
	2 Tao Kongarn / SNV Project Stove – Clay bucket stove (may have metal exterior)
	C5. If you cooked with charcoal during measurement, with which stove did you primarily cook?
	2 Tao Kongarn / SNV Project Stove – Clay bucket stove (may have metal exterior)
	2 Bottled Gas (LPG)     _________ Liters
	4  Charcoal (coal made from wood) _________ kg
	97 Other (specify: ________) _______ (units: ___)
	D1. Did you create heat in your house at any point during measurement?
	0  No [GO TO QUESTION D3]
	1  Yes
	D2.  What was the main heating source that you used?
	1  Heat from fire/ cooking stove without chimney/hood
	2  Heat from fire/ cooking stove with chimney/hood
	3  Heat from metallic stove used only for heating, without chimney/hood
	4  Heat from metallic stove used only for heating, with chimney/hood
	5  Kerosene heater
	6  Electric heater
	7  LPG stove
	97  Other (specify:   _______________________________________)
	D3.  Did you ever use fuel to heat yourself while outside during measurement? This can include heating outdoors or indoors at location that is not your house or kitchen. This includes keeping cooking, trash, or animal feed fires burning longer than no...
	D4.  What was the main heating source that you used while heating NOT inside your house or kitchen?
	1  Heat from fire/ cooking stove without chimney/hood
	2  Heat from fire/ cooking stove with chimney/hood
	3  Heat from metallic stove used only for heating, without chimney/hood
	4  Heat from metallic stove used only for heating, with chimney/hood
	5  Kerosene heater
	6  Electric heater
	7  LPG stove
	97  Other (specify:   _______________________________________)
	Hours per Day During Measurement
	Hours per Day
	Example Household Monitoring Sampling Form
	Ambient Pollution Sampling Form - Minivol
	Kitchen Performance Test Surveys
	Annex 1: Data collection forms


	Kitchen Performance Test: Visit 1
	Use this form for BOTH control and intervention Households
	Kitchen Performance Test: Visit 2
	Kitchen Performance Test: Visit 3
	Kitchen Performance Test: Visit 4
	Annex 2: Control group Screening Form

	Kitchen Performance Tests:
	Control Households Screening Survey
	1. Identify an ACE intervention home and go to the nearest non-study neighbour.
	2. Use the consent form to explain what is involved in taking part in the study.
	3. Work through the following questions to identify willing participants who fit the study criteria.
	Follow-Up Survey of Stove Use





