                                                                                                         
                    July 26th, 2000

Eva M. Smith, MD, MPH,

Chief Medical Officer, representative of Duane J. Sherman, Jr.

Chairman, Hoopa Valley Tribal Council

Hoopa Valley National Indian Reservation                                                  

K’ima:w Medical Center,

P.O. Box 1228,

Hoopa, California 95546

Dear Dr. Smith,

The following is a report of findings from the CDC Epidemic Aid # 2000-09 “Health effects associated with Forest Fires among residents of the Hoopa Valley National Indian Reservation”. The primary investigators were Joshua Mott, Ph.D. and Pamela Meyer, Ph.D. of the Air Pollution and Respiratory Health Branch, National Center For Environmental Health, Centers for Disease Control and Prevention.

BACKGROUND
From 1990 to 1999, an annual average of 106,000 wildland fires burned over 3,600,000 acres on federal and state lands1. Due primarily to the dry winter and spring associated with the after-effects of La Nina, 1999 was a particularly bad fire season with regard to total acres of land burned, as over 94,000 fires burned over 5,600,000 acres of land (Table 1). Although the annual acreage burned by wildland fires has not decreased over the last decade, the health effects of exposure to forest fire smoke in the general population are not well-understood, and there is no scientific basis for recommending interventions to reduce smoke exposure.

The Big-Bar fire complex. Initiated by lightening strikes, the Big-Bar fire complex burned between 8/23/99 and 11/3/99, was the fifth largest fire of the year in the United States, and consumed over 140,000 acres at a containment cost of over 79 million dollars. This fire burned in the Shasta-Trinity National forest in Northern California. Over half of all human structures destroyed by wildland fires in the United States in 1999 were located in the Shasta-Trinity region.2  
In late October, the Big-Bar fire crossed into the Hoopa Valley National Indian Reservation (Figure 1), which lies in the Trinity River Valley in Humboldt County, 50 miles Northwest of Eureka California. The results of a 1998 Tribal Census indicated that there were 770 Hoopa Tribal households on the reservation housing an estimated 1,688 individuals. While fishing and forestry have traditionally been major occupational sources for residents of the reservation, the unemployment rate, while seasonally variable, is 32%.3
  Smoke exposure and health effects among Hoopa residents. Seasonal weather inversion patterns (strong winds and warm, dry air at higher altitudes suppressing light winds with cool, moist air at lower altitudes) combined with the Big-Bar fire to engulf the Trinity River Valley and other surrounding valleys in particulate matter from forest fire smoke. As a result, outdoor smoke exposure was ubiquitous at the base of the valley (near the banks of the Trinity River) where the majority of the population of the reservation resides.  Figure 2 presents ambient particulate matter less than 10 microns in diameter on the Hoopa Reservation, as measured by the Tribal Environmental Protection Agency (TEPA) from September 28th to October 28th, 1999. 

In Figure 2, the Y-Axis represents micrograms per cubic meter of particulate matter less than 10 microns in diameter (PM10) in ambient air. The X-Axis represents days in the months of September and October, 1999. The lower dashed line represents the EPA’s 24-hour National Ambient Air Quality Standard of 150 micrograms of PM10 per cubic meter of air. If any area exceeds this standard more than one time per year, then it is considered a nonattainment area for particulate matter under the Clean Air Act. The upper dashed line represents the EPA’s 24-hour hazardous level of 425 micrograms per cubic meter of air. On 16 days, ambient PM10 exceeded the EPA National Ambient Air Quality Standard (NAAQS). On October 21st and 22nd, ambient PM10 levels exceeded the EPA 24-hour hazardous level. One hour maximum levels of PM10 were considerably higher and may have exceeded 1000 μg/m3, although TEPA’s air monitors were only calibrated to produce readings as high as 999 μg/m3. 

Figure 3 overlays air pollution levels measured as micrograms per cubic meter of PM10 in ambient air (the lines in these graphs) and total number of visits for respiratory problems to K’ima:w Medical Center by week from August 14 through November 4th.  The graph on the left is for 1998 (the year before the Big-Bar Fires) and the graph on the right is for 1999 (during the time when the fires were burning). There are three main points that are made in Figure 3. First, PM10 levels were considerably higher in 1999 than in 1998. This can be seen by comparing the relative height of the  lines in the two graphs, and their corresponding values on the Y-axis. The second point, indicated by the relative height of the bars in the graphs, is that when compared to the same months in 1998, staff at K’ima:w Medical Center observed a statistically significant increase in the number of patients presenting to the facility with any respiratory problems (ICD-9 codes 460 through 519). Finally, levels of PM10 correspond with increases in the weekly number of patients presenting to the facility with respiratory problems. The increase in respiratory admissions was most noticeable during October, when PM10 from the Big-Bar fire reached its maximum levels.

There was considerable concern among members of the Tribal council and the staff of K’ima:w Medical Center over the noticeable increase in the number of patients with respiratory problems. As a result, the Hoopa Valley Tribal Council declared a State of Emergency on September 30th, 1999. Throughout September and October, the Tribal council and K’ima:w Medical Center staff implemented several interventions in an effort to reduce smoke exposure among residents of the reservation: 

1) Filtered and non-filtered masks were distributed free-of-charge at the K’ima:w Medical Center, and several other locations on the reservation.

2) Over 600 vouchers for free hotel services in nearby Eureka and Arcata were distributed to the population in order to reduce smoke exposure. A Red Cross shelter was also opened in Eureka. 


3) Over 200 High Efficiency Particulate (or HEPA) air cleaners were distributed to the population. 

4) Several Public Service Announcements (PSA’s) were sent from the medical center to the reservation residents through local media channels. Messages intended to reduce outdoor exposure mentioned staying inside, avoiding outdoor exertion, closing windows, running air conditioners, wearing masks and evacuating. 

Vouchers for free hotel services and HEPA air cleaners were initially offered on September 30th to the general population. However by October 15th, resource constraints forced the targeting of the distribution of these interventions to individuals who had cardiopulmonary problems during the smoke, or who had been treated within the past year for coronary artery disease, asthma, chronic obstructive pulmonary disease, or other lung diseases. 

            Twenty-four hour average levels of ambient PM10 returned to levels below the EPA NAAQS on October 26th, 1999. However the staff of K’ima:w Medical Center and the Hoopa Valley Tribal Council remained concerned over the uncertain impact of the smoke on the local population, and the lack of any scientific basis that could have been used to recommend interventions. As a result, the Indian Health Service and the Hoopa Valley Tribal Council invited the Centers for Disease Control and Prevention to assist them in an assessment of health effects associated with smoke exposure, and in an evaluation of the interventions that were implemented. On November 8th 1999, epidemiologists from the Air Pollution and Respiratory Health Branch arrived on the reservation to begin the investigation.

METHODS  

             Objectives of the investigation. The first objective of the CDC investigation was to assess the health impact of the smoke episode, and determine if there were differential effects on those with and without pre-existing cardiopulmonary conditions. The second objective was to evaluate the associations between intervention participation and reported health effects among residents of the reservation. 
             Data collection. A community survey was successfully completed by 289 local residents who were members of Hoopa Tribal Households. Our sampling frame was limited to Tribal households because this was a known population of the reservation, and survey data could then be linked to 1998 Hoopa household census data. The overall sample of 289 was also composed of two strata of respondents, those with and without pre-existing cardiopulmonary conditions.

1) Respondents with pre-existing cardiopulmonary conditions: To assure that individuals with pre-existing health problems were adequately represented in our sample, we attempted to interview all individuals who were treated at K’ima:w Medical Center in the past year for coronary artery disease, asthma, chronic obstructive pulmonary disease, or other lung diseases. In this over-sampling of those with pre-existing conditions, we used the same list of individuals that staff of the medical center had created in order to preferentially target the interventions. Of the 105 individuals on the list, interviews were successfully completed with 92 respondents for a response rate of 87.6%.

2) Respondents without pre-existing cardiopulmonary conditions: Using the tribal census population data as a sampling frame, we also interviewed a sample of residents without any pre-existing cardiopulmonary conditions. We successfully interviewed one randomly selected individual from 197 of 263 randomly sampled households for a response rate of 74.9%. This represents 26% of the Hoopa Tribal households on the reservation that were surveyed in the 1998 census. If a randomly selected individual was included on the list of those with a known pre-existing cardiopulmonary condition, then another who did not have a pre-existing condition replaced that person. However, this replacement was tracked in order to maintain the feasibility of creating a representative sample of Tribal households. All individuals and households were randomly selected from 5 of 10 districts on the reservation. The non-random selection of districts was done in order to assure that homes on both sides of the Trinity River, and at higher and lower elevations were represented. 

             In sum, interviews were completed with 289 of 368 targeted respondents for an overall response rate of 78.5%. As census data were available for the entire sampling frame we were able to determine that survey respondents were not significantly different from non-respondents with regard to age, household income, or reported structural condition of the home. 

             Survey Instrument. During the interviews, respondents answered questions about exposures during the smoke episode, duration and timing of participation in the interventions, and the presence of several lower respiratory and irritative symptoms that have been reported to be associated with exposure to biomass smoke elsewhere. 4-6 For additional information, the survey instrument is attached as an Appendix.

             Creation of dichotomous outcomes. The respondents self-reported the frequency of several symptoms on a scale from 1-5 for three time periods: 1) Before the smoke episode began (which serves as a baseline), 2) during the smoke episode (between August 23rd through October 26th), and, 3) after the smoke episode ended (between October 27th and November 15th). On this scale, a response value of “1" indicated that a symptom “never” occurred, and a response value of “5" indicated that a symptom “always” occurred during the specified time period. Because no single symptom adequately represents the effects of smoke exposure, two summary symptom outcomes were created. An “irritative” outcome included self-reported symptoms of nasal irritation, eye irritation, sore throat, headache and nausea. A “lower respiratory” outcome included breathing difficulty, chest pain and cough. Changes in the frequency of individual symptoms from before-to-during and before-to-after the smoke episode were calculated, and these change scores were summed to form the overall irritative and lower respiratory outcomes. From these summary outcomes, we then created two dichotomous outcomes reflecting whether or not (1 vs. 0) irritative and lower respiratory symptoms increased in frequency (hereafter referred to as “became worse”) over the course of the smoke episode. Using these variables, we looked at the associations between worsening lower respiratory and irritative symptoms, and several questionnaire measures of smoke exposure and intervention participation.

Statistical analyses. To accomplish our first objective we calculated the percentage of individuals that reported a worsening of irritative and lower respiratory symptoms over two time periods: 1) before-to-during the smoke episode, and 2) before-to-after the smoke episode. All results were stratified by the presence or absence of pre-existing cardiopulmonary conditions. Mantel-Haenszel chi-square tests were used to determine whether or not those with pre-existing conditions were more likely than those without pre-existing conditions to report a worsening of symptoms. In order to compare severity of smoke-related health effects between groups, we also tested whether or not the number of symptoms reported before, during and after the smoke differed by the presence of any pre-existing condition. 

To accomplish our second objective, we examined the relationship between reported health effects and duration of participation in several interventions. Because the post-fire time period was the only time period where we could be certain that reported symptoms occurred after participation in any interventions, our evaluation outcome was defined as the presence or absence of an increase in frequency of symptoms from baseline to the post-fire time period. Due to the preferential targeting of the interventions to individuals with health problems before or during the smoke, reported respiratory problems were positively correlated with intervention participation. As a result it was also necessary to evaluate the interventions by looking for dose-response relationships within groups of individuals who received each intervention. Multivariate analyses were conducted using logistic regression procedures available in Statistical Analysis Software version 6.12. All evaluation results were adjusted for frequency of symptoms at baseline, sex, income, age, and hours per day normally spent outside. 

RESULTS
Survey Participants. Table 2 presents the distribution of demographic and exposure characteristics in the sample stratified by the presence or absence of pre-existing cardiopulmonary conditions. The overall sample was 53% female. In addition, 55% of the households had annual incomes that placed them in poverty. This suggests that with regard to family income, our community sample closely approximates the broader population from which it was drawn.3 Those with pre-existing conditions were significantly older (Mantel-Haenszel χ2 = 8.54; p < .01), more likely to live in older homes (χ2 = 3.94; p < .05), and more likely to report living in a home needing over $1,000 dollars of structural repairs (χ2 = 4.47; p < .05) than those without pre-existing conditions. In addition, those with pre-existing conditions normally spent fewer hours per day working outside (χ2 = 4.34; p < .05) than those without pre-existing conditions. 

Prevalence of reported changes in the frequency of lower respiratory symptoms. Table 3 presents the prevalence of self-reported changes in the frequency of lower respiratory symptoms during and after the smoke episode. It can be seen that over 60% of the sample reported an increasing frequency of lower respiratory symptoms during the smoke episode. Two weeks after the smoke cleared, over 20% of the sample continued to report a frequency of lower respiratory symptoms that was elevated above baseline levels. Those with pre-existing conditions were not significantly more likely than those without any pre-existing conditions to report an increase in the frequency of lower respiratory symptoms.

However, several findings support the conclusion that the severity of lower respiratory symptoms was worse among those with pre-existing cardiopulmonary conditions. Table 3 shows that cough was the symptom most likely to worsen during the smoke, and the most likely symptom to remain elevated after the smoke, followed by difficulty breathing and chest pain.  However, those with pre-existing conditions were significantly more likely to report “breathing problems” as a component of their lower respiratory problems during the smoke (χ2 = 11.07; p < .01). In addition, those with pre-existing conditions reported significantly more lower respiratory symptoms before the smoke (t = -6.24; p < .001), during the smoke (t = -3.21; p < .01), and after the smoke (t = -3.63; p < .001). They were also significantly more likely to seek medical attention for lower respiratory problems before the smoke (t = -4.57 p < .001), and during or after the smoke (t = -5.31; p < .001). Taken together, the findings in Table 3 indicate that while they were not more likely to report an increase in frequency of lower respiratory symptoms, at their peak, the severity of the lower respiratory problems was worse among those with pre-existing cardiopulmonary conditions.       

Prevalence of reported changes in the frequency of irritative symptoms. Table 4 presents the prevalence of self-reported changes in the frequency of irritative symptoms during and after the smoke episode. Over 75% of the sample reported an increase in the frequency of irritative symptoms from before-to-during the smoke episode. Two weeks after the smoke cleared, over 20% of the sample continued to report a frequency of irritative symptoms that was elevated above baseline levels. Those with pre-existing conditions were not significantly more likely than those without any pre-existing conditions to report an increase in the frequency of irritative symptoms.


 Headache, eye irritation, and sore throat were the irritative symptoms most likely to worsen during the smoke, or remain elevated after the smoke cleared. Less commonly reported were increases in nausea and nasal irritation. No significant differences in the mean number of reported irritative symptoms before, during or after the smoke episode were observed between those with and without pre-existing cardiopulmonary conditions. This suggests that the severity of irritative problems was similar between these groups of respondents. Older respondents were more likely to report a continued elevation of the frequency of irritative symptoms two weeks after the smoke cleared (χ2 = 5.90; p < .05).

Sample participation in the interventions to reduce smoke exposure. Tables 5-8 show rates of intervention participation in the study sample. Table 5 presents the distribution of mask-wearing behaviors in the sample. Thirty-five percent of the sample wore a mask or face covering at some point during the smoke episode. Fifty-nine percent of those that wore masks indicated that they wore a non-filtered mask, while 32% indicated that they wore filtered masks. Nine percent used other face coverings such as bandanas or soaked pieces of cloth. With regard to the duration of mask use, those that wore masks wore them for an average of 3.8 hours per day and 3.4 days per week. No significant differences were found between those with pre-existing conditions and those without pre-existing conditions in the type, frequency, or duration of mask use.

Table 6 presents the frequency and duration of evacuation behaviors in the study sample. Thirty-seven percent of the overall sample evacuated to a hotel during the smoke, 19.2% evacuated to friends’ or relatives’ homes, and 1.4% evacuated to the Red Cross shelter. It is important to note that individuals could have participated in more than one evacuation behavior. When defining evacuation as 1) staying in a hotel, 2) staying with friends or relatives, or 3) staying at the Red Cross shelter in Eureka, 47.5% of the sample evacuated the reservation at some time during the smoke episode. The mean duration of evacuation was 7.6 days. Those with pre-existing cardiopulmonary conditions were significantly more likely than those without pre-existing conditions to evacuate to a hotel (χ2 = 8.93; p < .01), or to evacuate the reservation at all (χ2 = 4.76; p < .05). This reflects the selective targeting of the free hotel services to those with underlying cardiopulmonary problems.

Figure 4 presents the proportion of the study sample that evacuated the reservation, by day, from September 1st to October 31st, 1999. The proportion of the sample evacuating on any single day peaked at 18%. The highest out-migration generally corresponded to the days of highest ambient PM10 levels (although this was more the case in October then in September). However, only 17% of those that evacuated were able to be away from the reservation during each of the three days with the highest ambient levels of PM10 (October 18th, 21st, and 22nd) (Table 6).

            Table 7 presents the frequency and duration of HEPA air cleaner use in the study sample. Thirty-four percent of the overall sample ran a HEPA cleaner in their home at some time during the smoke episode. Of those who ran HEPA cleaners, nearly 70% stated that they ran their cleaners 24 hours per day. The mean number of total days that a HEPA cleaner was run in the home was 14.9 days. Of those who ran HEPA cleaners in their homes during the smoke, 48.8% were running them during each of the three days with the highest ambient PM10 levels. As with the hotel vouchers, HEPA cleaners were preferentially given to those with pre-existing cardiopulmonary conditions. This is reflected in the sample as over 50% of those with pre-existing conditions, and only 26% of those without pre-existing conditions, ran a HEPA cleaner in their home (χ2 = 18.09; p < .01). 

When participating in the survey, respondents were asked to recall any Public Service Announcements that they received. Survey administrators circled PSAs that the respondents were able to recall from a list of known PSAs, but the respondents were not shown this list. Table 8 presents the distribution of knowledge of, and responses to, Public Service Announcements (PSAs) intended to reduce smoke exposure among residents of the reservation. Seventy-seven percent of the sample was able to recall and recite a PSA that they had received on how to reduce exposure to smoke. By far the most common PSA recalled by the respondents was the instruction to “stay indoors on days of high smoke pollution”. The next most commonly recalled PSAs included “wear a face covering when you go outside”, “evacuate the area if you feel uncomfortable”, “close windows and doors to your home”, “restrict strenuous outdoor activity”, and “if you have one, run the air conditioner in your home”. Those without pre-existing conditions were significantly more likely to recall PSAs to wear a face covering (χ2 = 4.86; p < .05), while those with pre-existing conditions were more likely to recall PSAs to run an air conditioner in their homes (χ2 = 3.84 p = .05).

Among those who could recall PSAs, the most common source of the PSAs was a radio or police scanner (52.5%), followed by doctor or clinic staff member (37.2%), friend or family member (20.1%), place of employment (17.9%) and television (13.9%). However the most common source of a PSA for those without any pre-existing conditions was a radio or scanner while the most common source of a PSA for those with a pre-existing condition was a doctor or clinic staff member. In this regard, those with pre-existing conditions were significantly more likely than those without pre-existing conditions to receive a PSA from a doctor or clinic staff member (χ2 = 15.51; p < .01).

Of the 223 respondents who were able to recall a PSA to reduce exposure, 148 (or 66%) stated that they took action to reduce their exposure as a result of hearing PSAs. Among those who took action, by far the most common action taken was staying indoors to avoid smoke exposure (81.8%) followed by wearing a mask when outside (15.0%), evacuating the area (13.5%) and using a HEPA air cleaner (1.5%).

Associations between demographic/exposure characteristics and worsening of smoke-related symptoms. In order to reduce any potential biases associated with confounding by severity, the two outcomes of interest in the intervention evaluation were dichotomous variables that reflected whether or not lower respiratory or irritative symptoms remained elevated in frequency over baseline levels during the post-fire time period. Table 9 presents the results of multivariate logistic regression analyses that indicate the associations between several demographic and exposure indicators, and these measures of worsening symptoms. While increasing household income, female sex, poorer structural condition of the home, and living at an altitude below 650 feet were each positively associated with the odds of reporting a worsening of lower respiratory symptoms (the results in the left half of the table), these trends did not achieve statistical significance. However, the number of hours per day normally spent outside was positively and significantly associated with the lower respiratory outcome. None of the demographic or exposure indicators were significantly associated with the odds of reporting a worsening of irritative symptoms (the results in the right half of the table).  

Associations between duration of mask-use and worsening of smoke-related symptoms. Table 10 presents the results of multivariate logistic regression analyses that indicate the association between increasing duration of mask use and the odds of reporting a worsening of smoke-related symptoms. The analyses in Table 10 were limited to only those who received masks (N = 100). All results are adjusted for frequency of symptoms at baseline, respondent age in years, household income, sex of respondent, and hours per day normally spent working outside. The findings in Table 10 indicate that among those who used masks during the smoke episode, the duration of mask use was not significantly associated with the odds of reporting a worsening of smoke-related symptoms. Variables representing the number of hours per day that a mask was worn, the number of days per week that a mask was worn, and the total number of hours per week that a mask was worn were not significantly associated with the odds of reporting worsening of lower respiratory or irritative symptoms. Regressions to evaluate mask use were also conducted within groups of respondents that specifically stated that they used filtered masks. No protective trends were observed.

Associations between duration/timing of evacuation and worsening of smoke-related symptoms. Table 11 presents results of multivariate logistic regression analyses that indicate the association between the duration and timing of evacuation, and the odds of reporting a worsening of smoke-related symptoms. These analyses were limited to only those who evacuated the reservation at some time during the smoke (N = 140). The findings in Table 11 show that the total number of days spent away from the reservation, evacuation during each of the two highest days of ambient PM10 (October 21st and 22nd), and evacuation during each of the three highest days of ambient PM10 (October 18th, 21st, and 22nd) were not significantly associated with the odds of reporting a worsening of lower-respiratory or irritative symptoms.

Associations between duration/timing of HEPA air cleaner use and worsening of smoke-related symptoms. The findings in Table 12 present the results of the evaluation of HEPA air cleaners. The upper half of Table 12 presents results of the evaluation of duration of use, and the lower half of Table 12 presents the results of the evaluation of the timing of use. All of these analyses were limited to a sample of only those who ran a HEPA cleaner in their home at some time during the smoke (N=98). In the upper half of Table 12 it can be seen that with each increment of 24 hours that a HEPA cleaner was run in the home, there was a marginally significant (OR = 0.94; p = .052) decreased odds of reporting a worsening of lower respiratory symptoms. The findings in the upper half of the table also indicate a dose-response relationship between increased duration of HEPA cleaner use and decreased odds of reporting a worsening of lower respiratory symptoms. Among those who used a HEPA cleaner during the smoke, those in the highest quartile of duration of use were significantly less likely (OR = 0.15; p = .022) than those in the lowest quartile of duration of use (the reference group) to report a worsening of lower respiratory symptoms. Duration of HEPA cleaner use was not significantly associated with the odds of reporting a worsening of irritative symptoms. 

The findings in the lower half of Table 12 indicate that among those who used HEPA cleaners at some time during the smoke, those who ran their HEPA cleaners during each of the three days of highest PM10 were significantly less likely than those who did not, to report a worsening of irritative symptoms. While using HEPA cleaners during the days of highest PM10 was not significantly associated with the presence or absence of worsening lower respiratory symptoms, the observed trend was toward a protective influence of HEPA cleaners. 

Personal Barriers to Evacuation. Tables 6 and 7 indicated that in this sample, HEPA cleaners were implemented with a longer mean duration of use, and were better timed to the highest days of ambient PM10 than evacuation. The community survey also provided some insight into the possible reasons why evacuation may not have been as feasible as HEPA cleaner use to the residents of this reservation. Table 13 presents the most commonly cited reasons for not evacuating, among respondents who decided not to evacuate during the smoke episode. When asked why they chose not to evacuate to a hotel, 45% of the responses of those who did not evacuate indicated an inability to take the necessary time away from work, 12% of the responses indicated economic constraints, and an additional 12% stated that they did not want to leave their home unattended. Overall, occupational constraints were the most common reason cited for not evacuating to hotels, friends’ or relatives’ homes, or the Red Cross shelter in Eureka.

Associations between recollection of Public Service Announcements, and worsening of smoke-related symptoms. Table 14 presents associations between being able to recall PSAs to reduce exposure, and the odds of reporting a worsening of smoke related symptoms. Those who were able to recall a PSA were significantly less likely (OR = 0.36; p = .004) than those who could not recall a PSA, to report a worsening of lower respiratory symptoms. The findings in the bottom four rows of Table 14 suggest that when referenced against those who could not recall a PSA intended to reduce exposure, the number of PSAs recalled was protective against worsening lower respiratory effects in a dose-response manner. In particular, the 50 individuals who were able to recall 3 or more Public Service Announcements were much less likely (OR = 0.03; p < .001) to report a worsening of lower respiratory symptoms than those who could not recall any PSAs (n=66). The recollection of Public Service Announcements was not significantly associated with the presence or absence of worsening irritative symptoms.

We suspected that people who were aware of Public Service Announcements would less likely to report of smoke-related symptoms because they changed their behavior in ways that reduced their smoke exposure. Table 15 presents associations between actions taken in response to hearing Public Service Announcements, and the reported worsening of smoke-related symptoms among those who could recall a PSA. None of the stated actions taken in response to PSAs were significantly related with the odds of reporting a worsening of lower respiratory or irritative symptoms. However “staying inside more often” was the only action taken that displayed any trend toward protection (p = .18).

LIMITATIONS
These findings suggest that during periods of heavy smoke exposure from forest fires, a large percentage of susceptible and non-susceptible individuals may experience a worsening of smoke-related symptoms, although the severity of lower respiratory symptoms may be greater among those with pre-existing cardiopulmonary conditions. They also indicate that in this situation, duration of evacuation and mask use were not significantly associated with the odds of reporting a worsening of lower respiratory symptoms. However, duration of HEPA cleaner use and recollection of Public Service Announcements significantly reduced the odds of reporting lower respiratory health effects. Additional analyses (not presented) indicated that the intervention effects were largely independent of each other, and of similar strength in those with and without pre-existing conditions. Nevertheless, it is important to mention several limitations to this investigation. 

As this was an observational study, interventions were not randomized. Thus, a limitation (and complication) to this investigation is that having an underlying condition was related to both the likelihood of intervention participation, and the lower respiratory outcome. For this reason it was impossible to determine whether those who received an intervention were less likely to report smoke-related symptoms than those who did not receive an intervention. That is, due to confounding by severity, it was necessary to evaluate the interventions by examining for dose-response relationships within groups of individuals who received specific interventions. To the extent that duration of intervention participation was related to the presence of cardiopulmonary health problems (in a way that was not captured by the survey), this strategy may not have fully-addressed this problem.

Another limitation to this investigation was the absence of objective measures of personal exposure. While somewhat costly and restrictive of body movement, personal exposure monitors can measure individual exposures over time. If implemented prospectively, these monitors can be used to estimate particulate concentrations in the personal breathing space of study participants. Biological markers of wood smoke exposure derived from blood and urinary products may provide added benefits over personal exposure monitors, as they can provide an indication of internal dose, and retrospectively measure exposure. Urinary methoxylated phenols are specific to wood smoke, but have an uncertain half-life, and have not yet been evaluated in large-scale human studies. 7-10 Biomarkers derived from blood products may be able to retrospectively measure exposure to polycyclic aromatic hydrocarbons (PAH) in forest fire smoke several weeks after exposure, but also need to be further validated.11 PAH adducts to DNA have been shown to be elevated among smokers relative to non-smokers. 12 However, in a study of wildland firefighters exposed to a wide range of PAHs, PAH-DNA adducts to white blood cells obtained from 47 California firefighters were not associated with cumulative hours of recent firefighting activity, but were associated with recent consumption of charbroiled foods. 13 Continued field evaluations of wood smoke biomarkers have important implications for public health. A validated biomarker could be used to refine exposure assessment, objectively validate interventions to reduce smoke exposure, and ultimately establish a scientific basis for linking future EPA standards to the timing and implementation of exposure mitigation measures.

In sum, we were limited to the use of questionnaire-based measures of exposure and health outcomes. These self-reported health outcomes may not fully predict more severe clinical indicators of morbidity and mortality. Responses to the survey items are also subject to the limitations of human recall. Finally, reliance on a questionnaire raises the possibility that a common reporter bias may be driving observed results. However, it is unlikely that a response bias would selectively influence findings related to HEPA cleaners, but not face masks or evacuation. It is also unlikely that such a bias would selectively influence lower respiratory, but not irritative outcomes. 

CONCLUSIONS

Appropriateness of targeting interventions at susceptible populations. During the Big-Bar fires, 60% of the residents of the Hoopa Valley National Indian Reservation experienced a worsening of lower respiratory symptoms. Participants with pre-existing cardiopulmonary conditions reported a greater number of lower respiratory symptoms at all time periods, indicating that prioritizing interventions to those with pre-existing conditions may be appropriate in situations where there are limited intervention resources. However it is also notable that a majority of the participants without pre-existing conditions reported health effects at the PM10 concentrations that were documented during this forest fire. As a result, wherever possible, efforts to reduce exposure in the general population (perhaps through the release of PSAs) are important, and should continue. 


Mask use. Mask use was found to be ineffective and positively associated with hours of outdoor exposure. This was the case regardless of whether or not respondents reported using filtered masks.  Explanations for this finding may lie in the human tendency to use masks inconsistently or without appropriate fit-testing, or in the variable filtration effectiveness of the masks utilized in this situation.14,15 These findings question the appropriateness of recommending masks to the general population during severe smoke episodes. To the extent that masks do not substantially reduce exposure, such a recommendation could encourage outdoor exposure when it is otherwise unnecessary. However, for those who will continue to be occupationally exposed to forest fire smoke, the National Institute of Occupational Safety and Health (NIOSH) recommends the use of disposable filter respirator masks that are at least 99% efficient against particles 0.6 microns or less in diameter.16 As the presence of facial hair will compromise the face-to-facepiece seal, fire fighters should also be clean-shaven in the area of the face seal. 17
Public Service Announcements. The results pertaining to the PSAs suggest that timely dissemination of Public Service Announcements may reduce lower respiratory symptoms in targeted populations during smoke episodes. In this situation, radio broadcasts, and telephone messages from K’ima:w Medical Center staff members were particularly effective ways to reach the community. However, the most effective medium for delivering PSAs is likely to vary considerably across populations. While PSAs may exert this protective effect by influencing recipients to limit their outdoor exposure, the many possible ways that those sensitized by the PSAs may have taken action to reduce their exposure remained largely unmeasured by our survey instrument, indicating an important direction for subsequent research.

HEPA air cleaners. During the Malaysian biomass haze episode of 1997, portable HEPA air cleaners were found to reduce the concentration of fine particles in a typical living room or bedroom to an acceptable level, even when ambient concentrations of PM10 were extreme. 5 Among Hoopa residents, increased duration of HEPA cleaner use reduced the odds of reporting lower respiratory health effects. The clean air delivery rate (CADR), measured in cubic feet per minute, is the amount of clean air that a HEPA cleaner can deliver to a room.18 The CADR is a function of a HEPA cleaner’s efficiency of pollutant removal and rate of air exchange. To achieve an 80% reduction in indoor smoke levels, the Association of Home Appliance Manufacturers has developed an American National Standards Institute (ANSI) approved standard for air cleaners to have CADR of at least 50 for a room 8’x 10’ or smaller; a CADR of 100 for a 12’x 12’ room; and a CADR or 250 for a 20’x 20’ room. 18While further validation of HEPA air cleaners remains necessary, these findings suggest that when evacuation is not possible, individuals may benefit from seeking shelter in closed environments protected by certified HEPA cleaner systems. 

Evacuation. We were surprised to find that evacuation was not effective in reducing self-reported lower respiratory health effects. It is unlikely that evacuation, if implemented with equal timing and duration, would be a less effective mechanism to reduce smoke exposure than HEPA cleaner use. However, during the 1999 fires, the mean duration of HEPA cleaner use was shown to be twice as long as the mean duration of evacuation. Furthermore, half of those who used HEPA cleaners ran them during each of the three highest days of ambient PM10. Among those who evacuated, only 17% were away from the reservation during these days. Future interventions to reduce smoke exposure might benefit from consideration of many of the financial and non-financial barriers to evacuating for an extended period of time, as economic and occupational barriers to leaving home may have played a significant role in dissuading respondents from reducing their smoke exposure via evacuation. In a locale with a considerable unemployment rate, the presence of the forest fires also brought economic opportunities. Perhaps this is best illustrated by the finding (not presented) that those with pre-existing cardiopulmonary conditions were nearly as likely as those without pre-existing conditions to work in the fire-camps during the fires. This suggests that programs that reduce personal barriers to evacuation during smoke episodes may improve participation rates, and public health as well.

 The number of acres burned annually by wildland fires has not decreased over the past decade.1 With the ongoing expansion of human settlements into wildland areas, human exposures to forest fire smoke can be expected to continue. 19-21 Several of the actions taken by staff of K’ima:w Medical Center, and the Hoopa Valley Tribal Council, were beneficial to the respiratory health of the local population. However, assessments of the health impact of forest fire smoke in the future must be based on better measures of personal exposure. The validation of a biomarker for wood smoke exposure would allow for a more comprehensive assessment of risk, and provide an additional basis for future recommendations.
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Joshua A. Mott, Ph.D.  

Pamela Meyer, Ph.D.

Air Pollution and Respiratory Health Branch

National Center for Environmental Health

Centers for Disease Control and Prevention

1600 Clifton Road, NE

Mailstop E-17,

Atlanta, Georgia 30333
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           Table 1--Wildland fires requiring federal assistance, United States 1990-1999

	Year
	Number of Wildland Fires
	Acres of Land Burned

	1990
	122,043
	5,454,773

	1991
	116,941
	1,502,665

	1992
	103,946
	1,812,219

	1993
	97,030
	2,309,418

	1994
	114,066
	4,727,272

	1995
	130,019
	2,316,595

	1996
	115,166
	6,701,842

	1997
	89.517
	3,662,357

	1998
	81,043
	2,329,709

	1999
	93,702
	5,661,976

	10-Year Average
	106,347
	3,647,883


Source. National Interagency Fire Council: 1999 Statistics and Summary Report
Table 2--Distribution of demographic and exposure characteristics among residents    

               of the Hoopa Valley Indian Reservation: By pre-existing condition.

	Demographic/Exposure Category
	Overall Sample 
	Pre-Existing Condition
	No Pre-Existing Condition 


	
	tc \l1 "
%
	N
	%
	N
	%
	N

	Sex
	
	
	
	
	
	

	Male
	47.1
	132
	42.7
	38
	49.2
	94

	Female
	52.9
	148
	57.3
	51
	50.8
	97

	
	
	
	
	
	
	

	Age Group
	
	
	
	
	
	

	<= 23 years old
	33.8
	97
	32.6
	30
	34.4
	67

	24 through 54 years old
	45.3
	130
	29.4
	27
	52.8
	103

	>= 55 years old
	20.9
	60
	38.0*
	35
	12.8
	25

	
	
	
	
	
	
	

	Income Level
	
	
	
	
	
	

	Poverty (< 30% of county median income)
	55.0
	153
	54.3
	44
	55.3
	109

	Very Low (30-49% of median income)
	13.3
	37
	16.0
	13
	12.2
	24

	Low (50-80% of median income)
	9.0
	25
	8.6
	7
	9.1
	18

	Moderate (80-120% of median income)
	7.6
	21
	7.4
	6
	7.6
	15

	Above (> 120% of county median income)
	15.1
	42
	13.6
	11
	15.7
	31

	
	
	
	
	
	
	

	Age of Home
	
	
	
	
	
	

	Less than 1 year old
	23.5
	65
	17.3
	14
	26.0
	51

	1 to 20 years old
	48.0
	133
	43.2
	35
	50.0
	98

	21 or more years old
	28.5
	79
	39.5*
	32
	24.0
	47

	
	
	
	
	
	
	

	Home Structural Condition
	
	
	
	
	
	

	Needs < $1000 in repairs
	61.5
	168
	51.3
	41
	65.8
	127

	Needs > $1000 in repairs
	38.5
	105
	48.7*
	39
	38.2
	66

	
	
	
	
	
	
	

	Altitude of Home
	
	
	
	
	
	

	Lives at an altitude below 650 ft
	93.8
	271
	95.7
	88
	92.9
	183

	
	
	
	
	
	
	

	Hours Normally Spent Working Outside
	
	
	
	
	
	

	<1 hour per day outside
	25.4
	70
	32.2
	28
	22.2
	42

	1-7 hours per day outside
	54.0
	149
	52.9
	46
	54.5
	103

	>=8 hours per day outside
	20.7
	57
	14.9*
	13
	23.3
	44


* = difference between pre-existing conditions and no pre-existing conditions is significant at p < .05.
Table 3--Reported worsening of lower respiratory symptoms from before-to-during and 

               before-to-after the smoke episode: By the presence of any pre-existing conditions, 

               and age category.

	Lower Respiratory Symptoms
	Pre-existing Conditions

(N=92)
	No Pre-existing Conditions

(N=197)
	Age < 24

(N=97)
	Age 24-54

(N=130)
	Age >= 55

(N=60)

	% with worsening L.R. symptoms: 

Before-to-During the smoke episode
	64.1%
	61.9%
	67.0%
	61.5%
	56.7%

	% with worsening L.R. symptoms: 

Before-to-After the smoke episode
	23.9%
	21.3%
	20.6%
	23.1%
	23.3%

	
	
	
	
	
	

	% with increased diff. breathing during the smoke
	41.3%*
	22.3%
	26.6%
	30.8%
	26.7%

	% with increased chest pain during the smoke
	15.2%
	13.2%
	9.3%
	16.2%
	15.0%

	% with increased cough during the smoke
	53.3%
	56.4%
	59.8%
	54.6%
	48.3%

	
	
	
	
	
	

	% with increased diff. breathing after the smoke
	8.7%
	9.6%
	3.1%
	16.2%
	5.0%

	% with increased chest pain after the smoke
	3.3%
	6.6%
	2.1%
	6.9%
	8.3%

	% with increased cough after the smoke
	27.2%
	17.3%
	19.6%
	17.7%
	28.3%

	
	
	
	
	
	

	Mean number of reported lower respiratory symptoms: Before the smoke
	1.08*
	0.38
	0.61
	0.55
	0.72

	Mean number of reported lower respiratory symptoms: During the smoke
	1.46*
	1.07
	1.11
	1.25
	1.17

	Mean number of reported lower respiratory symptoms: After the smoke
	0.92*
	0.52
	0.58
	0.67
	0.74

	
	
	
	
	
	

	Mean number of doctor visits/month for L.R. symptoms: Before the smoke
	0.24*
	0.04
	0.10
	0.10
	0.12

	% reporting any doctor visits for L.R. symptoms: During or After the smoke
	54%*
	18%
	25%
	27%
	34%


* = difference between pre-existing conditions and no pre-existing conditions is significant at p < .05.

Table 4--Reported worsening of irritative symptoms from before-to-during and before-to- 

               after the smoke episode: By the presence of any pre-existing conditions, and age 

               category.

	
	Pre-existing Conditions

(N=92)
	No Pre-existing Conditions

(N=197)
	Age < 24

(N=97)
	Age 24-54

(N=130)
	Age >= 55

(N=60)

	% with worsening irritative symptoms: 

Before-to-During the smoke episode
	83.7%
	77.7%
	70.1%
	86.9%
	78.3%

	% with worsening irritative symptoms: 

Before-to-After the smoke episode
	26.1%
	22.8%
	16.5%
	24.6%
	33.3%*

	
	
	
	
	
	

	% with increased nasal irritation during the smoke
	19.6%
	15.7%
	12.4%
	16.9%
	23.3%

	% with increased eye irritation during the smoke
	55.8%
	51.1%
	38.1%
	64.6%
	56.7%*

	% with increased nausea during the smoke
	19.6%
	23.9%
	12.4%
	26.2%
	28.3%*

	% with increased headaches during the smoke
	57.4%
	56.5%
	49.5%
	65.4%
	50.0%

	% with increased sore throat during the smoke
	55.3%
	52.2%
	49.5%
	60.0%
	48.3%

	
	
	
	
	
	

	% with increased nasal irritation after the smoke
	5.4%
	3.6%
	1.0%
	5.4%
	6.7%

	% with increased eye irritation after the smoke
	6.5%
	9.1%
	3.1%
	9.2%
	13.3%*

	% with increased nausea after the smoke
	4.4%
	4.1%
	1.0%
	5.4%
	6.7%

	% with increased headaches after the smoke
	10.9%
	12.7%
	9.3%
	13.1%
	15.0%

	% with increased sore throat after the smoke
	13.0%
	12.7%
	9.3%
	13.1%
	18.3%

	
	
	
	
	
	

	Mean number of reported irritative symptoms: 

Before the smoke
	0.52
	0.51
	0.55
	0.52
	0.41

	Mean number of reported irritative symptoms: 

During the smoke
	2.20
	2.24
	1.84
	2.45
	2.28

	Mean number of reported irritative symptoms: 

After the smoke
	0.69
	0.66
	0.55
	0.68
	0.77


* = age trend is significant at p < .05.
Table 5BFrequency and duration of  mask-wearing among residents of the Hoopa Valley  

               Indian Reservation: By presence of any pre-existing conditions.

	Mask-wearing behaviors
	Overall Sample 


	Pre-Existing Condition 


	No Pre-Existing Condition




	
	% or Mean tc \l1 "
% or Mean
	N
	% or Mean
	N
	% or Mean
	N

	Did not wear mask/face covering during the smoke
	65.0%
	186
	68.1%
	62
	63.6%
	124

	Wore a mask/face covering during the smoke 
	35.0%
	100
	31.9%
	29
	36.4%
	71

	
	
	
	
	
	
	

	Type of Mask Use Among Those Who Wore Masks
	
	
	
	
	
	

	
	
	
	
	
	
	

	       Filtered mask  (N95 mask) a
	32.3%
	32
	27.6%
	8
	34.3%
	24

	       Non-filtered mask (paper/surgical mask) a
	58.6%
	58
	58.6%
	17
	58.6%
	41

	       Bandana a
	9.1%
	9
	13.8%
	4
	7.1%
	5

	
	
	
	
	
	
	

	Duration of Use Among Those Who Wore Masks
	
	
	
	
	
	

	
	
	
	
	
	
	

	       Mean days per week  worn a
	3.8

(SD = 2.3)
	97
	3.9 

(SD = 2.3)
	29
	3.8 

(SD = 2.3)
	68

	       Mean hours per day  worn a
	3.4 

(SD = 3.9)
	97
	2.6 

(SD = 2.6)
	29
	3.8 

(SD = 4.3)
	68

	
	
	
	
	
	
	

	       Wore mask 0-1 hours/day during smoke a
	37.1%
	36
	34.5%
	10
	38.1%
	26

	       Wore mask 2-7 hours/day during smoke a
	48.5%
	47
	58.6%
	17
	44.1%
	30

	       Wore mask >8 hours/day during smoke a
	14.4%
	14
	6.9%
	2
	17.6%
	12

	
	
	
	
	
	
	

	       Wore mask 0-1 days/week during smoke a
	19.6%
	19
	13.8%
	4
	22.1%
	15

	       Wore mask 2-6 days/week during smoke a
	55.7%
	54
	58.6%
	17
	54.4%
	37

	       Wore mask 7 days/week during smoke a
	24.7%
	24
	27.6%
	8
	23.5%
	16


a of those who wore a mask or face covering during the smoke

Table 6BFrequency and duration of evacuation to hotels, friends homes, and the Red Cross shelter among residents of the Hoopa Valley Indian Reservation: By presence of any pre-existing conditions.
	Evacuation Behaviors
	Overall Sample 
	Pre-Existing Condition 
	No Pre-Existing Condition


	
	% or Mean
	N
	% or Mean
	N
	% or Mean
	N

	Evacuation to a Hotel
	
	
	
	
	
	

	
	
	
	
	
	
	

	Did not stay in hotel during the smoke
	63.1%
	181
	50.5% *
	46
	68.9%
	135

	Stayed in hotel during smoke 
	36.9%
	106
	49.5% *
	45
	31.1%
	61

	
	
	
	
	
	
	

	       Mean number of days at hotel a
	7.0

(SD = 4.9)
	106
	7.3

(SD = 5.3)
	45
	6.8

(SD = 4.5)
	61

	
	
	
	
	
	
	

	Evacuation to Friends=/Relatives=
	
	
	
	
	
	

	
	
	
	
	
	
	

	Did not stay in friends=/relatives= homes during the smoke
	80.8%
	232
	83.5%
	76
	79.6%
	156

	Stayed in friends=/relatives= homes during the smoke 
	19.2%
	55
	16.5%
	15
	20.4%
	40

	
	
	
	
	
	
	

	      Mean number of days at friends=/relatives= b
	5.6 

(SD = 7.5)
	
	6.9

(SD = 9.5)
	15
	5.0

(SD = 6.7)
	39

	
	
	
	
	
	
	

	Evacuation to Red Cross Shelter
	
	
	
	
	
	

	
	
	
	
	
	
	

	Did not stay in Red Cross shelter during the smoke
	98.6%
	283
	97.8%
	89
	99.0%
	194

	Stayed in Red Cross shelter during the smoke 
	1.4%
	4
	2.2%
	2
	1.0%
	2

	
	
	
	
	
	
	

	      Mean number of days at Red Cross shelter c
	3.8 

(SD = 2.2)
	4
	4.0

(SD = 1.4)
	2
	3.5 

(SD = 3.5)
	2

	
	
	
	
	
	
	

	Evacuation to Hotel, Friends=, Relatives=, or Shelter
	
	
	
	
	
	

	
	
	
	
	
	
	

	Did not evacuate area during the smoke
	52.5%
	147
	41.8% *
	38
	55.6%
	109

	Evacuated area during the smoke d
	47.5%
	140
	58.2% *
	53
	44.4%
	87

	
	
	
	
	
	
	

	      Evacuated area 1-6 total days during the smoke e
	52.5%
	73
	47.2%
	25
	55.8%
	48

	      Evacuated area 7-13 total days during the smoke e
	37.4%
	52
	39.6%
	21
	36.1%
	31

	      Evacuated area 14 or more total days during the smoke e
	10.1%
	14
	13.2%
	7
	8.1%
	7

	
	
	
	
	
	
	

	      Mean number of days spent away during evacuation e
	7.6

(SD = 6.3)
	139
	8.3

(SD = 6.9)
	53
	7.2 

(SD = 5.9)
	86

	
	
	
	
	
	
	

	Timing of Evacuation
	
	
	
	
	
	

	
	
	
	
	
	
	

	      Evacuated during  days with 3 highest levels of  PM10 e 
	17.1%
	129
	22.0%
	50
	13.9%
	79


* = difference between pre-existing conditions and no pre-existing conditions is significant at p < .05.
a of those who went to a hotel during the smoke

b of those who went to friends=/relatives homes during the smoke

c of those who went to Red Cross shelter during the smoke

d Aevacuate area@ means respondent either went to a hotel, friends=/relatives home, or Red Cross shelter/

e of those who evacuated the area 

Table 7CFrequency and duration of HEPA cleaner use among residents of the Hoopa  

                Valley Indian Reservation: By presence of any pre-existing condition.
	HEPA Cleaner Use 
	Overall Sample 
	Pre-Existing Condition
	No Pre-Existing Condition 


	
	% or Mean
	N
	% or Mean
	N
	% or Mean
	N

	Never had a running HEPA cleaner in home during fires
	65.9%
	189
	48.4% *
	44
	 74.0%
	145

	Had a running HEPA cleaner in home during fires
	34.1%
	98
	51.6% *
	47
	26.0%
	51

	
	
	
	
	
	
	

	Duration of Use Among Those Who Used HEPA Cleaners 
	
	
	
	
	
	

	
	
	
	
	
	
	

	      Mean number of hours/day that HEPA cleaner was run a
	 19.3  (SD=7.4)
	97
	18.9 (SD=7.7)
	46
	19.6 (SD=7.1)
	51

	     Mean number of total days that HEPA cleaner was run a
	14.9

(SD=15.3)
	93
	14.8 (SD=15.5)
	43
	15.0 (SD=15.3)
	50

	
	
	
	
	
	
	

	       Ran HEPA cleaner < 8 hours per day a
	12.5%
	12
	15.2%
	7
	10.0%
	5

	       Ran HEPA cleaner 8-23 hours per day a
	18.8%
	18
	17.4%
	8
	20.0%
	10

	       Ran HEPA cleaner 24 hours per day a
	68.8%
	66
	67.4%
	31
	70.0%
	35



	
	
	
	
	
	
	

	       Ran HEPA cleaner 1-6 total days during the fires a
	tc \l1 "       Ran HEPA cleaner 1-6 total days during the fires a
25.8%
	24
	18.6%
	8
	32.0%
	16

	       Ran HEPA cleaner 7-13 total days during the fires a
	39.8%
	37
	51.2%
	22
	30.0%
	15

	       Ran HEPA cleaner 14 or more total days during the fires a
	34.4%
	32
	30.2%
	13
	38.0%
	19

	
	
	
	
	
	
	

	Timing of Use Among Those Who Used HEPA Cleaners 
	
	
	
	
	
	

	
	
	
	
	
	
	

	       Ran HEPA cleaner during 3 days of highest PM10  a
	48.8%
	42
	50.0%
	18
	48.0%
	24


* = difference between pre-existing conditions and no pre-existing conditions is significant at p < .05.

a of those who had a running HEPA cleaner in their homes during the fires.

Table 8--Distribution of knowledge of, and responses to, Public Service Announcements                       (PSAs) to reduce smoke exposure: By presence of any pre-existing condition.

	Public Service Announcements
	Overall Sample 
	Pre-Existing Condition
	No Pre-Existing Condition 


	
	% or Mean tc \l1 "
% or Mean
	N
	% or Mean
	N
	% or Mean
	N

	Did not recall a PSA to reduce smoke exposure 
	22.8%
	66
	27.2%
	25
	20.8%
	41

	Recalled a PSA to reduce smoke exposure
	77.2%
	223
	72.8%
	67
	79.2%
	156

	
	
	
	
	
	
	

	Number of PSAs Recalled Among Those Hearing a PSA
	
	
	
	
	
	

	
	
	
	
	
	
	

	       Mean number of PSA=s recalled a
	2.2 (SD = 1.0)
	222
	2.2 (SD = 0.9)
	67
	2.2 (SD = 1.0)
	155

	
	
	
	
	
	
	

	Content of PSAs Recalled Among Those Hearing a PSA
	
	
	
	
	
	

	
	
	
	
	
	
	

	       Recalled PSA: Restrict outdoor activity  a
	20.6%
	46
	26.9%
	18
	17.9%
	28

	       Recalled PSA: Remain indoors  a
	83.9%
	187
	82.1%
	55
	84.6%
	132

	       Recalled PSA: Wear face covering  a
	47.1%
	105
	35.8%* 
	24
	51.9%
	81

	       Recalled PSA: Close windows  a
	25.6%
	57
	25.4%
	17
	25.6%
	40

	       Recalled PSA: Use air conditioning  a
	9.9%
	22
	16.4%*
	11
	7.1%
	11

	       Recalled PSA: Evacuate area  a
	30.0%
	67
	35.8%
	24
	27.5%
	43

	
	
	
	
	
	
	

	Source of PSAs Among Those Hearing a PSA
	
	
	
	
	
	

	
	
	
	
	
	
	

	       Source of PSA: Doctor or clinic personnel a
	37.2%
	83
	56.7% *
	38
	28.8%
	45

	       Source of PSA: Radio or Scanner a
	52.5%
	117
	44.8%
	30
	55.8%
	87

	       Source of PSA: Place of employment  a
	17.9%
	40
	11.9%
	8
	20.5%
	32

	       Source of PSA: Newspaper  a
	5.8%
	13
	4.5%
	3
	6.4%
	10

	       Source of PSA: Friend or family member  a
	20.1%
	45
	25.4%
	17
	17.9%
	28

	       Source of PSA: Television  a
	13.9%
	31
	10.4%
	7
	15.4%
	24

	       Source of PSA: Emergency or fire personnel  a
	4.5%
	10
	3.0%
	2
	5.1%
	8

	       Source of PSA: Tribal council  a
	2.2%
	5
	0.0%
	0
	3.2%
	5

	       Source of PSA: School or teachers  a
	4.5%
	10
	6.0%
	4
	3.8%
	6

	       Source of PSA: Other source  a
	3.1%
	7
	3.0%
	2
	3.2%
	5

	
	
	
	
	
	
	

	Actions Taken As a Result of Hearing PSA
	
	
	
	
	
	

	
	
	
	
	
	
	

	       Did not take action  because of PSAs a
tc \l1 "       Did not take action  because of PSAs a

	33.6%
	75
	34.3%
	23
	33.3%
	52

	       Took action because of PSAs  a
	66.4%
	148
	65.7%
	44
	66.7%
	104

	
	
	
	
	
	
	

	              Action taken: Stayed inside more  b
	81.8%
	121
	84.1%
	37
	80.8%
	84

	              Action taken: Used air filter  b
	1.4%
	2
	0.0%
	0
	1.9%
	2

	              Action taken: Used mask  b
	15.0%
	22
	18.2%
	8
	13.6%
	14

	              Action taken: Left area  b
	13.5%
	20
	25.0% *
	11
	8.7%
	9

	           Action taken: Other  b
	17.6%
	26
	15.9%
	7
	18.3%
	19


a of those who heard a PSA intended to reduce exposure while on reservation during the firesCNOTE: percentages may not add to 

   100% as individuals may have heard more than 1 PSA, or may have received PSAs from more than 1 source. 

b of those who took action or changed behavior in response to PSAs--NOTE: percentages may not add to 100% as individuals may 

    have heard more than 1 PSA.

Table 9CAssociations between household/exposure variables, and reported worsening of                       smoke-related symptoms.

	
	Odds of worsening lower respiratory symptoms
	Odds of worsening  irritative symptoms


	
	Odds Ratio
	95% CI for OR
	P-value
	Odds Ratio
	95% CI for OR
	p-value

	Individual Characteristics
tc \l2 "Individual Characteristics

	
	
	
	
	
	

	Female Sex
tc \l2 "Female Sex

	1.75
	0.88C3.49
	.111
	1.24
	0.66C2.35
	.504

	Household Variables
tc \l1 "Household Variables

	
	
	
	
	
	

	Categorical Family Income 

(high = more income)
	1.19
	0.98C1.44
	.080
	1.02
	0.84C1.24
	.818

	
	
	
	
	
	
	

	Home Age (high = older age)
	1.00
	0.96C1.43
	.910
	1.00
	0.98C1.03
	.733

	
	
	
	
	
	
	

	Cost of home structural repairs needed (high = more repairs needed)
	1.40
	0.97C2.04
	.075
	1.36
	0.95C1.96
	.093

	
	
	
	
	
	
	

	Lives at an altitude below 650 feet
	6.02
	0.75B48.56
	.092
	0.88
	0.26-3.03
	.879

	
	
	
	
	
	
	

	Outside Exposure
tc \l2 "Outside Exposure

	
	
	
	
	
	

	Hours per day normally spent working outside
	1.12
	1.03C1.22
	.007 *
	1.01
	0.93C1.09
	.786


Note: Where applicable, results are adjusted for reported frequency of symptoms at baseline, sex of respondent, household income, respondent age in years and hours per day normally spent outside. Due to listwise deletion of missing data, N=256 in the multivariate model.
* = association is significant at p < .05.
Table 10CAssociations between duration of filtered mask use and reported worsening of                      smoke-related symptoms: Among those who received filtered masks.
	
	Odds of worsening lower respiratory symptoms
	Odds of worsening  irritative symptoms


	
	Odds Ratio
	95% CI for OR
	P-value
	Odds Ratio
	95%CI for OR
	p-value



	Duration of Mask Use
	
	
	
	
	
	

	
	
	
	
	
	
	

	Number of hours per day that a mask was worn
	1.04
	0.93B1.17
	.475
	0.97
	0.86B1.10
	.681

	
	
	
	
	
	
	

	Number of days per week that a mask was worn
	0.98
	0.79B1.21
	.838
	0.94
	0.76B1.16
	.576

	
	
	
	
	
	
	

	Total number of hours that a mask was worn
	1.00
	0.99B1.02
	.747
	1.00
	0.98B1.02
	.780


Note: All results are adjusted for reported frequency of symptoms at baseline, sex of  respondent, household income, respondent age in years and hours per day normally spent outside. Due to listwise deletion of missing data, N=86 in the multivariate model.
Table 11CAssociations between duration and timing of evacuation and reported worsening 

                  of smoke-related symptoms: Among those who evacuated the reservation.

	
	Odds of worsening lower respiratory symptoms
	Odds of worsening  irritative symptoms


	
	Odds Ratio
	95% CI for OR
	P-value
	Odds Ratio
	95% CI for OR
	p-value

	
	
	
	
	
	
	

	Duration of Evacuation
	
	
	
	
	
	

	
	
	
	
	
	
	

	Total number of days spent in evacuation away from the reservation
	0.98
	0.91B1.06
	.668
	0.97
	0.90B1.04
	.337

	
	
	
	
	
	
	

	Timing of Evacuation
	
	
	
	
	
	

	
	
	
	
	
	
	

	Evacuated during each of the two days of highest ambient PM10
	0.97
	0.40B2.34
	.948
	1.18
	0.51B2.74
	.707

	
	
	
	
	
	
	

	Evacuated during each of the three days of highest ambient PM10
	1.31
	0.43B4.02
	.635
	1.01
	0.34B2.94
	.990


Note: All results are adjusted for reported frequency of symptoms at baseline, sex of  respondent, household income,  respondent age in years and hours per day normally spent outside. Due to listwise deletion of missing data, N=124 in the multivariate model.
Table 12CAssociations between duration and timing of HEPA Cleaner Use and worsening of  smoke-related symptoms: Among those who used HEPA cleaners.
	
	Odds of worsening lower respiratory symptoms
	Odds of worsening  irritative symptoms


	
	Odds Ratio
	95% CI for OR
	P-value
	Odds Ratio
	95% CI

 for OR
	p-value

	Duration of HEPA Cleaner Use
	
	
	
	
	
	

	
	
	
	
	
	
	

	Total number of hours that a HEPA cleaner was run in the home during the smoke (in 24-hour increments)
	0.94
	0.97B1.00
	.052 *
	0.97
	0.91B1.04
	.358

	
	
	
	
	
	
	

	Bottom 25% in total hours of HEPA cleaner use
	(ref.)
	(ref.)
	(ref.)
	(ref.)
	(ref.)
	(ref.)

	26-50% in  total hours of HEPA cleaner use
	0.57
	0.12B2.69
	.481
	2.79
	0.60B12.93
	.189

	51-75% in  total hours of HEPA cleaner use
	0.38
	0.10B1.40
	.146
	0.35
	0.07B1.83
	.212

	Top 25% in  total hours of HEPA cleaner use
	0.15
	0.03B0.75
	.022 *
	0.78
	0.16B3.70
	.751

	
	
	
	
	
	
	

	Timing of HEPA Cleaner Use 
	
	
	
	
	
	

	
	
	
	
	
	
	

	Ran a HEPA cleaner in the home during each of the two highest days of ambient PM10 
	0.66
	0.23B1.90
	.441
	0.36
	0.12B1.15
	.084

	
	
	
	
	
	
	

	Ran a HEPA cleaner in the home during each of the three highest days of ambient PM10 
	0.54
	0.18B1.61
	.273
	0.19
	0.05B0.70
	.013*


Note: All results are adjusted for reported frequency of symptoms at baseline, sex of  respondent, household income, respondent age in years and hours per day normally spent outside. Due to listwise deletion of missing data, N=83 in the multivariate model.
* = association is significant at p < .05.
Table 13 --Reasons for non-participation in evacuation among  residents of the 

                  Hoopa Valley National Indian Reservation
	Reason why respondent chose not to evacuate...
	tc \l1 "Reason why respondent chose not to evacuate...To a Hotel


	To Friends= or Relatives= homes
	To the Red Cross Shelter

	Could/would not stop working
	44.5%
	34.2%
	39.1%

	Could/would not leave family members
	4.8%
	2.6%
	3.7%

	Could/would not leave home unattended
	11.6%
	13.2%
	10.6%

	Could not afford to evacuate
	11.6%
	1.3%
	0.6%

	Did not know anyone to stay with
	Y
	17.8%
	Y

	Unaware of option
	Y
	Y
	3.7%

	Other reason/unspecified
	27.4%
	30.9%
	42.2%


Table 14CAssociations between the recollection of Public Service Announcements intended                      to reduce exposure and reported worsening of  smoke-related symptoms.
	
	Odds of worsening lower respiratory symptoms
	Odds of worsening  irritative symptoms


	
	Odds Ratio
	95% CI for OR
	P-value
	Odds Ratio
	95% CI for OR
	p-value


	Recollection of Any PSAs (Yes/No)
	
	
	
	
	
	

	
	
	
	
	
	
	

	Recalled a PSA intended to reduce exposure during the smoke (Y/N)?
	0.36
	0.18B0.72
	.004 *
	1.03
	0.51B2.06
	.946

	
	
	
	
	
	
	

	Number of PSAs Recited
	
	
	
	
	
	

	
	
	
	
	
	
	

	Total  number of PSAs recalled
	0.51
	0.36B0.71
	<.001*
	0.93
	0.71B1.21
	.581

	
	
	
	
	
	
	

	Could not recall a PSA
	(ref.)
	(ref.)
	(ref.)
	(ref.)
	(ref.)
	(ref.)

	Recalled 1 PSA
	0.51
	0.23B1.13
	.098
	1.28
	0.58B2.84
	.542

	Recalled 2 PSAs
	0.46
	0.21B1.04
	.061
	0.84
	0.36B1.94
	.686

	Recalled 3 or more PSAs
	0.03
	0.00B0.23
	<.001*
	0.97
	0.37B2.52
	.950


Note: All results are adjusted for reported frequency of symptoms at baseline, sex of  respondent, household income,  respondent age in years and hours per day normally spent outside
* = association is significant at p < .05.
Table 15--Associations between actions taken in response to hearing Public Service                 

                 Announcements and reported worsening of smoke-related symptoms: Among  

                 those who could recall a PSA (N=222).
	
	Odds of Worsening Lower Respiratory Symptoms
	Odds of Worsening Irritative Symptoms

	
	
	Odds Ratio
	95% CI

 for OR
	P-value
	
	Odds Ratio
	95% CI for OR
	p-value


	Stayed inside more often
	
	0.62
	0.31B1.27
	.189
	
	0.97
	0.50B1.89
	.608

	Left the area
	
	1.26
	0.38B4.19
	.711
	
	0.59
	0.18B2.00
	.397

	Used a mask
	
	1.12
	0.34B3.65
	.850
	
	1.64
	0.59B4.51
	.342


Note: All results are adjusted for reported frequency of symptoms at baseline, sex of  respondent, household income,  and respondent age in years.
Figure 1--The Big-Bar Fire Complex and the Hoopa Valley National Indian Reservation
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Source. Shasta-Trinity Fire Information: http://www.r5.fs.fed.us/shastatrinity/fire/summary/full_fire_site_111899/site_map.htm
Figure 2--Ambient Particulate Matter < 10 Microns in diameter (PM10) in micrograms per 

                 cubic meter of air (µg/m3), Hoopa Valley Indian  Reservation, Sept. 28 to Oct. 28, 

[image: image1.wmf]                 1999

Source. Hoopa Tribal Environmental Protection Agency (TEPA).
Figure 3–Average Weekly PM10 Levels and Number of Respiratory Visits to K’ima:w  

                Medical Center, By Week, August 14th to November 4th, 1998 and 1999


[image: image2.wmf]29

36

24

29

38

43

46

42

40

31

32

27

0

50

100

150

200

250

300

350

400

22

26

39

37

54

53

64

63

55

87

69

65

0

50

100

150

200

250

300

350

400

Pm

10

(

:

g/m

3

)

PM

10

(

:

g/m

3

)

Aug.        Sep.        Oct.  

Nov.

1999

1998

Aug.        Sep.        Oct.        Nov.

Weekly # of respiratory 

visits

Weekly # of  respiratory

visits


Source. K’ima:w Medical Center, Medical Records Department, Hoopa Valley National 
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Figure 4–Daily evacuation from the reservation, and ambient levels of PM10: September 1st                           through October 31st, 1999.
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APPENDIXCQuestionnaire used in community survey of residents of the Hoopa Valley National                         Indian Reservation, November, 1999
tc \l3 "
Completed in Office
I.
Sample selection criteria (circle one):

1. Non-susceptible general population

2. Pre-fire susceptible population

A.
If pre-fire susceptible:  (circle all that apply)
1. Asthma
2. COPD
3. CAD


II. 
Insurance Category (circle one):  

1. Private Insurance
2. Medicaid 
3. Uninsured

I.
Refusal Status (circle one):


1. Yes
2. No  

IF YES, reason for refusal? ____________________ 

IV. Replacement interview (circle one if replacement interview and fill in replacement ID):

  1. Susceptible Replaced
2. Refusal Replaced
3. Missed contact 3 times

  ID NO of REPLACED individual ______________

V. Housing Structure (circle one):  

 1. No Deficiencies   2. Minor Deficiencies 
3. Major Deficiencies  4. Dilapidated 

VI. Income categories:

   1. Above
2. Moderate    
3. Low         4.Very Low       5. HHS Poverty____

VII. Name (child=s name if parent is answering for child) 

First name __________ ___ Last name ______________

VIII. Home Address      

tc \l5 "VIII. Home Address      
Street ___________________________     City ______________________________   

State__________   Zip code _ _ _ _ _        District  ___________________

IX. District ______________________________________

Study Identification Number  ________

Hello, my name is _____________________, and I am with the Centers for Disease Control and Prevention working with the K=ima:w Medical Center and the Hoopa Valley Tribal Council.  We are conducting a survey about the recent Forest Fires, and how they may or may not have affected you.  If you choose to participate, we will ask you about your family characteristics, your normal indoor and outdoor activities, your activities during the forest fires, and your past and present health. All of your answers will be kept confidential to the extent legally possible. Your name will not ever appear in any published report. You may choose to answer as many, or as few, of the questions as you like. 

First, we would like to ask you some questions about your family and schoolingY
1.IF CHILD UNDER 16, Who is the proxy respondent for child

1
Parent or step-parent that lives with child

2
Brother or sister that lives with child

3
Other relative or friend that lives with child

4
Other relative or friend that does not live with child

2. What is your Gender?
1
MALE



2
FEMALE

3. What is your (child=s) date of birth? _ _ / _ _ / _ _ _ _

tc \l4 "
EXPOSURES

tc \l4 "EXPOSURES
Now we would like to ask you about the places in which you spent time FROM AUGUST THROUGH OCTOBER WHILE THE HEAVY SMOKE WAS PRESENT  

HOME: The following questions refer to WHILE YOU WERE IN THE HOOPA VALLEY AREA

1.
How many days per week, on average, did you spend in your home during August through October while the heavy smoke was present? 

Days/week

2.
How many hours per day, on average, did you spend in your home during August through October while the heavy smoke was present? 

Hours/day

3.
How many nights per week, on average, did you spend in your home during August through October while the heavy smoke was present?
Nights/week

4.
How often were the windows or doors of your home opened to the outside during August through October while the heavy smoke was present?

1 always
2 sometimes
3 never

5.
How often was the air conditioning on in your home during August through October while the heavy smoke was present?

1 always
2 sometimes
3 never

6.
Did you have a HEPA filter (not including Aswamp coolers@) running in your home from during August through October while the heavy smoke was present?

1  YES

2  NO

6a.
IF, ANO,@ why not?









6b.
IF AYES,@ during what dates did you start to use the HEPA filter?


From _ _ / _ _ / 1999
 
To _ _ / _ _ / 1999

6c. IF YES, how many days per week was the HEPA filter turned on? ____ days per week

6d. IF YES, how many hours per day was the HEPA filter turned on? ____ hours per day

6e. IF YES, what area of the house was the HEPA filter installed in? (circle all that apply)

1)
Acooking area@
2)
Asleeping area@
3)
Asitting area@
6f. IF YES, when was the HEPA filter usually turned on?

1)
usually days 

2)
usually nights 

3)
usually days and nights

7.
Compared to before the heavy smoke began, how much time did you spend in your home while the heavy smoke was present?

1) Less time than before

2) Same amount of time


3) More time than before the heavy smoke began

8. DID YOU SPEND TIME IN A SCHOOL DURING THE HEAVY SMOKE?

YES

NO (if no skip to #14)

8.
How many days per week, on average, did you spend in your school August through October while the heavy smoke was present? 

Days per week

9.
How many hours per day, on average, did you spend in your school August through October while the heavy smoke was present? 

Hours per day

10.
How often were the windows or doors of your school opened to the outside August through October while the heavy smoke was present?

1 always
2 sometimes
3 never

11.
How often was the air conditioning on in your school August through October while the heavy smoke was present?

1 always
2 sometimes
3 never

12.
Was there a HEPA filter running in your school from August through October while the heavy smoke was present?

1  YES

2  NO

9 UNKNOWN

13.
Compared to before the heavy smoke began, how much time did you spend in your school while the heavy smoke was present?

1)
Less time than before


2)
Same amount of time


3)  More time than before 

14. DID YOU SPEND TIME IN ANOTHER BUILDING WHILE THE HEAVY SMOKE WAS PRESENT? The following questions refer to WHILE YOU WERE IN THE HOOPA VALLEY AREA (including work or a building other than school or home where you spent a significant amount of time)



YES 


NO (if no skip to #21)

14.
How many days per week, on average, did you spend in the building during August through October while the heavy smoke was present? 

Days per week

15.
How many hours per day, on average, did you spend in the building during August through October while the heavy smoke was present? 

Hours per day

16.
How many nights per week, on average, did you spend in the building during August through October while the heavy smoke was present?

 Nights per week

17.
How often were the windows or doors of the building opened to the outside during August through October while the heavy smoke was present?

1 always
2 sometimes
3 never

18.
How often was the air conditioning on in the building during August through October while the heavy smoke was present?

1 always
2 sometimes
3 never

19.
Was there a HEPA filter running in the building during August through October while the heavy smoke was present?

1  YES

2  NO

20.
Compared to before the heavy smoke began, how much time did you spend in the building during the fire?

1)
less time than before


2)
the same amount as before


3)   more time than before

21. DID YOU SPEND TIME IN A TENT WHILE THE HEAVY SMOKE WAS PRESENT?

YES

NO (if no skip to #24)

21.
How many days per week, on average, did you spend in the tent during August through October while the heavy smoke was present? 

Days per week

22.
How many hours per day, on average, did you spend in the tent during August through October while the heavy smoke was present? 

Hours per day

23.
How many nights per week, on average, did you spend in the tent during August through October while the heavy smoke was present?

 Nights per week

24. DID YOU SPEND TIME IN ANY CAR or TRUCK WHILE THE HEAVY SMOKE WAS PRESENT?

YES

NO (if no skip to #26)

24.
How many days per week, on average, did you spend in any car or truck during August through October while the heavy smoke was present? 

Days per week

25.
How many hours per day, on average, did you spend in any car or truck during August through October while the heavy smoke was present? 

Hours per day

26. DID YOU SPEND TIME OUTSIDE (open air) WHILE HEAVY SMOKE WAS PRESENT?

YES

NO (if no skip to #28) 
26.
How many days per week, on average, did you spend outside* during the time period from August through October while the heavy smoke was present? 


*please count only those days during which you were outside for at least one hour
Days per week

27.
How many hours per day, on average, did you spend outside during August through October while the heavy smoke was present? 

Hours per day

INTERVENTIONS

28.
FROM AUGUST THROUGH OCTOBER WHILE THE HEAVY SMOKE WAS PRESENT, did you hear any messages about ways that you should change your normal behavior, or take action, to avoid smoke from the forest fires?1)  YES
2)  NO

28a. IF YES, What were these messages?  (DO NOT READ THIS LIST OUTLOUD)
Check all that are mentioned

A.
restrict strenuous outdoor activity

B.
those with chronic lung and heart conditions should monitor symptoms of chest pain and shortness of breath 

C.
remain indoors

D.
wear face covering

E.
close windows

F.
use air conditioning

G.
check on family members living alone

H.
increase use of inhaler (asthmatics)

I.
leave area temporarily

J.
list other messages 























28b. IF YES, where did you hear these messages?

1
Doctor or other clinic personnel

2
Radio

3
Bulletin Board

4
Newspaper

5
Friend or family member

6
Other (specify) ________________

28c. IF YES, did you change your normal activities, or take action, because of these messages?

1.
YES
2. NO

28d. IF YES, how did you change your activities because of these messages?

29. FROM AUGUST THROUGH OCTOBER WHILE THE HEAVY SMOKE WAS PRESENT, did you ever go to a hotel outside this area, where there was no heavy smoke from the forest fires? 1. YES  2. NO

29a. IF NO, why not?________________________________________________________

29b. IF YES, what dates were you away at a hotel?

1
_ _ / _ _ / 1999  to _ _ / _ _ / 1999
2
_ _ / _ _ / 1999  to _ _ / _ _ / 1999
3
_ _ / _ _ / 1999  to _ _ / _ _ / 1999
4
_ _ / _ _ / 1999  to _ _ / _ _ / 1999
29c. IF YES, how many total days did you stay at a hotel ? 

_____ days 


29d. IF YES, were you offered free hotel services to avoid exposure to smoke?


1. YES
(If Ayes,@ what date _ _ / _ _ / 1999)
2. NO (if no skip to 30)


29e. IF YOU WERE OFFERED FREE SERVICES, would you have gone to a hotel if you were not offered free services?1. YES

2. NO 


30. FROM AUGUST THROUGH OCTOBER WHILE THE HEAVY SMOKE WAS PRESENT, did you ever go stay with friends/relatives that live where there was no heavy smoke from the forest fires? 1. YES2. NO

30a. IF NO, why not?__________________________________________________________

30b. IF YES, what dates were you away at friends/relatives houses?

1
_ _ / _ _ / 1999  to _ _ / _ _ / 1999
2
_ _ / _ _ / 1999  to _ _ / _ _ / 1999
3
_ _ / _ _ / 1999  to _ _ / _ _ / 1999
4    _ _ / _ _ / 1999  to _ _ / _ _ / 1999
30c. IF YES, how many days did you stay with friends/relatives? 

_____ days 

31.
FROM AUGUST THROUGH OCTOBER WHILE THE HEAVY SMOKE WAS PRESENT, did you spend time in a shelter (Redwood Acres or Red Cross)?

1.  YES
2. NO

31a. IF NO, why not?___________________________________________________________

31b. IF YES, what dates were you at the shelter?

1
_ _ / _ _ / 1999  to _ _ / _ _ / 1999
2
_ _ / _ _ / 1999  to _ _ / _ _ / 1999
3
_ _ / _ _ / 1999  to _ _ / _ _ / 1999
4    _ _ / _ _ / 1999  to _ _ / _ _ / 1999

32.
FROM AUGUST THROUGH OCTOBER WHILE THE HEAVY SMOKE WAS PRESENT, did you use  masks to protect yourself from smoke in the air?1. YES
2. NO

32a. IF NO, why not?___________________________________________________________

32b IF YES, what kind of mask (circle all that apply)?

1
Heavy filtered (N-95) mask (like those given out at K=ima:w clinic)

2
Light paper mask with no filter (painters mask)

3
Bandana

4
Other (specify) __________________

32c. IF YES, how often did you wear a mask? ____ days per week       
____ hours per day

tc \l5 "
HEALTH OUTCOMES

tc \l5 "HEALTH OUTCOMES
33.
Has a doctor ever told you that you have any of the following (circle all that apply)?

1
Asthma

2
Heart Disease

3
Lung Disease

ASTHMA:

34.
Have you ever been diagnosed with asthma?  

1. Yes
2. No
(If Ano,@ go to #35)
The following questions refer to the time period before the heavy smoke began.

34a. Before the heavy smoke, how severe was your asthma on a scale from 1-5?


34b.  Before the heavy smoke, on a scale from 1-5, how often did you have an asthma attack?_______

34c. Before the heavy smoke, on average, how many clinic or emergency doctor visits did you have per month for asthma?

 Visits/month

The following questions refer to the time period from August through October, 1999 while heavy smoke was present.

34d. While heavy smoke was present, how severe was your asthma on a scale from 1-5?


34e. While heavy smoke was present, did you increase or add to your use of asthma      medications?  

1. Yes

2.  No

34f.While the heavy smoke was present how often did you have an asthma attack, on a scale from 1-5?_______

34e. While heavy smoke was present, how many clinic or emergency doctor visits did you have for asthma?


 visits

DATE



CLINIC/EMERGENCY DEPARTMENT NAME

1)












2)












3)












The following questions refer to the time period from after the heavy smoke cleared until now.

34h. Since the heavy smoke cleared, how severe was your asthma on a scale from 1-5?

34i. Since the heavy smoke cleared, did you increase or add to your use of asthma medications?

1. Yes

2. No

34j. Since the heavy smoke cleared, how often have you had an asthma attack on a scale from 1-5?



 

34k. Since the heavy smoke cleared, how many clinic or emergency doctor visits have you had for asthma?

DATE


CLINIC/EMERGENCY DEPARTMENT NAME

1)











2)











3)











SHORTNESS OF BREATH:

35.
Have you ever experienced shortness of breath? 

1. Yes

2. No (If ANo,@ skip to 36)

The following questions refer to the time period before August 1999 when the heavy smoke began.

35a. Before the heavy smoke, how often did you experience shortness of breath on a scale from 1-5?_______

35b. Before the heavy smoke, how severe were your episodes of shortness of breath on a scale from 1-5? 





35c. Before the heavy smoke, on average, how many clinic or emergency doctor visits did you have per month for shortness of breath? 

 visits/month

The following questions refer to the time period from August through October, 1999 while heavy smoke was present.

35d. While heavy smoke was present, how often did you experience shortness of breath on a scale from 1-5?_______ (if 1 skip to #35g)
35e. While heavy smoke was present, how severe were your episodes of shortness of breath on a scale from 1-5? 




35f. While heavy smoke was present, how many clinic or emergency doctor visits did you have for shortness of breath?


 visits

DATE


CLINIC/EMERGENCY DEPARTMENT NAME

1)











2)











3)











The following questions refer to the time period since the heavy smoke cleared.

35g. Since the heavy smoke cleared, how often did you experience shortness of breath on a scale from 1-5?_______ (if 1 skip to #36)

35h. Since the heavy smoke cleared, how severe were your episodes of shortness of breath on a scale from 1-5?




35i. Since the heavy smoke cleared, how many clinic or emergency doctor visits have you had for shortness of breath? 


 visits

DATE


CLINIC/EMERGENCY DEPARTMENT NAME

1)











2)











3)











CHEST PAIN:

36.
Have you ever experienced chest pain? 
1. Yes

2. No
(If ANo,@ skip to #37)
The following questions refer to the time period before August 1999 when the heavy smoke began.

36a. Before the heavy smoke, how often did you experience chest pain on a scale from 1-5?_______ (if 1 skip to #36d)

36b. Before the heavy smoke, how severe were your episodes of chest pain on a scale from 1-5? 

36c. Before the heavy smoke, on average, how many clinic or emergency doctor visits did you have per month for chest pain?  

 visits

The following questions refer to the time period from August through October, 1999 while heavy smoke was present.

36d. While heavy smoke was present, how often did you experience chest pain on a scale from 1-5?_______ (if 1 skip to #36g)

36e. While heavy smoke was present, how severe were your episodes of chest pain on a scale from 1-5? 





36f. While heavy smoke was present, how many clinic or emergency doctor visits did you have for chest pain?  


 visits

DATE


CLINIC/EMERGENCY DEPARTMENT NAME

1)











2)











3)











The following questions refer to the time period since the heavy smoke cleared.

36g. Since the heavy smoke cleared, how often did you experience shortness of breath on a scale from 1-5?_______ (if 1 skip to #37)
36h. Since the heavy smoke cleared, how severe were your episodes of chest pain on a scale from 1-5?

 

36i. Since the heavy smoke cleared, how many clinic or emergency doctor visits did you have for chest pain?  


   visits

DATE


CLINIC/EMERGENCY DEPARTMENT NAME

1)











2)











3)











ALLERGIES:

37.  Have you ever had a problem with allergies?  

1. Yes

2. No
(If Ano,@ skip to #38)

The following questions refer to the time period before August 1999 when the heavy smoke began.

37a. Before the heavy smoke began, how often did you suffer from allergies on a scale from 1-5?_______ (if 1 skip to #37d)
37b.  Before the heavy smoke, on average, how many clinic or emergency doctor visits did you have per month for allergies?

 per month

37c.  Before the heavy smoke, how severe were your allergies on a scale from 1-5?


The following questions refer to the time period from August through October, 1999 while the heavy smoke was present.

37d.While the heavy smoke was present, how often did you have allergic symptoms on a scale from 1-5?_______ (if 1 skip to #37g)
37e  While heavy smoke was present, how severe were your allergies on a scale from 1-5? 

37f.  While heavy smoke was present, did you increase or add to your use of allergy medications? 

 1. Yes

2. No

37g.  While heavy smoke was present, how many clinic or emergency doctor visits did you have for allergies?


 visits

DATE


CLINIC/EMERGENCY DEPARTMENT NAME

1)











2)











3)











The following questions refer to the time period since the heavy smoke cleared.

37h. Since the heavy smoke cleared, how often have you had a problem with allergies on a scale from 1-5?_______ (if 1 skip to #38)

37i.  Since the heavy smoke cleared, how severe have your allergies been on a scale from 1-5?

37j.  Since the heavy smoke cleared, did you increase or add to your use of allergy medications?  

1. Yes

2. No

37k.  Since the heavy smoke cleared, how many clinic or emergency doctor visits did you have for allergies? 



 visits

DATE


CLINIC/EMERGENCY DEPARTMENT NAME

1)











2)











3)











HEADACHES:
38. During the time period from August through October, 1999 while the heavy smoke was present, did you experience headaches?
1.Yes

2. No
(If Ano,@ skip to #39)
38a.  While the heavy smoke was present, how often did you experience headaches on a scale from 1-5? _______

38b.  While heavy smoke was present, how severe were your headaches on a scale of 1-5? 

38c.  Since the heavy smoke began, how many clinic or emergency doctor visits did you have for headaches? (include all visits occurring during the heavy smoke and since the heavy smoke cleared)



visits

DATE


CLINIC/EMERGENCY DEPARTMENT NAME

1)











2)











3)











38d.  Before the heavy smoke began, how often did you experience headaches on a scale from 1-5? _______ (if 1 skip to #38f)
38e.  On a scale from 1-5 how would you describe the severity of your headaches before the heavy smoke began? ______

38f. Since the heavy smoke stopped how often have you experienced headaches on a scale from 1-5? ______ (if 1 skip to #39)
38g. On a scale from 1-5, how would you describe the severity of your headaches since the heavy smoke stopped? ______

SORE THROAT:
39. During the time since the heavy smoke began, did you experience sore throats? (include all experiences that occurred during the heavy smoke and since the heavy smoke cleared)


1.Yes

2. No
(If Ano,@ skip to #40)

39a.  While the heavy smoke was present, how often did you experience sore throats on a scale from 1-5? _______

39b.  While heavy smoke was present, how severe were your sore throats on a scale of 1-5? 

39c. At any time after the smoke started, how many clinic or emergency doctor visits have you had for sore throats? (include all visits occurring during the heavy smoke and since the heavy smoke cleared)



visits

DATE


CLINIC/EMERGENCY DEPARTMENT NAME

1)











2)











3)











39d.  Before the heavy smoke began, how often did you experience sore throats on a scale from 1-5? _______ (if 1 skip to #39f)
39e.  On a scale from 1-5 how would you describe the severity of your sore throats before the heavy smoke began? ______

39f. Since the heavy smoke stopped how often have you experienced sore throats on a scale from 1-5? ______ (if 1 skip to #40)
39g. On a scale from 1-5, how would you describe the severity of your sore throat since the heavy smoke stopped? ______

COUGHING:

40. During the time since the heavy smoke began, did you experience coughing? (include all experiences that occurred during the heavy smoke and since the heavy smoke cleared)

1.Yes

2. No
(If Ano,@ skip to #41)
40a.  While the heavy smoke was present, how often did you experience coughing on a scale from 1-5? _______

40b.  While heavy smoke was present, how severe were your coughing on a scale of 1-5? 

40c. At any time after the smoke started, how many clinic or emergency doctor visits have you had for coughing? (include all visits occurring during the heavy smoke and since the heavy smoke cleared)



visits

DATE


CLINIC/EMERGENCY DEPARTMENT NAME

1)











2)











3)











40d.  Before the heavy smoke began, how often did you experience coughing on a scale from 1-5? _______ (if 1 skip to #40f)
40e.  On a scale from 1-5 how would you describe the severity of your coughing before the heavy smoke began? ______

40f. Since the heavy smoke stopped how often have you experienced coughing on a scale from 1-5? ______ (if 1 skip to #41)
40g. On a scale from 1-5, how would you describe the severity of your sore throat since the heavy smoke stopped? ______

RED OR IRRITATED EYES:
41. During the time since the heavy smoke began, did you experience red or irritated eyes? (include all experiences that occurred during the heavy smoke and since the heavy smoke cleared)

1.Yes

2. No
(If Ano,@ skip to #42)
41a.  While the heavy smoke was present, how often did you experience red or irritated eyes on a scale from 1-5? _______

41b.  While heavy smoke was present, how severe were your red or irritated eyes on a scale of 1-5? 

41c. At any time after the smoke started, how many clinic or emergency doctor visits have you had for red or irritated eyes? (include all visits occurring during the heavy smoke and since the heavy smoke cleared)



visits

DATE


CLINIC/EMERGENCY DEPARTMENT NAME

1)











2)











3)











41d.  Before the heavy smoke began, how often did you experience red or irritated eyes on a scale from 1-5? _______ (if 1 skip to #41f)

41e.  On a scale from 1-5 how would you describe the severity of your red or irritated eyes before the heavy smoke began? ______

41f. Since the heavy smoke stopped how often have you experienced red or irritated eyes on a scale from 1-5? ______ (if 1 skip to #42)
41g. On a scale from 1-5, how would you describe the severity of your red or irritated eyes since the heavy smoke stopped? ______
NAUSEA:

42. During the time since the heavy smoke began, did you experience nausea? (include all experiences that occurred during the heavy smoke and since the heavy smoke cleared)?


1.Yes

2. No
(If Ano,@ skip to #43)
42a.  While the heavy smoke was present, how often did you experience nausea on a scale from 1-5? _______

42b.  While heavy smoke was present, how severe were your nausea on a scale of 1-5? 

42c. At any time after the smoke started, how many clinic or emergency doctor visits have you had for nausea? (include all visits occurring during the heavy smoke and since the heavy smoke cleared)



visits

DATE


CLINIC/EMERGENCY DEPARTMENT NAME

1)











2)











3)











42d.  Before the heavy smoke began, how often did you experience nausea on a scale from 1-5? _______ (if 1 skip to #42f)
42e.  On a scale from 1-5 how would you describe the severity of your nausea before the heavy smoke began? ______

42f. Since the heavy smoke stopped how often have you experienced nausea on a scale from 1-5? ______ (if 1 skip to #43)
42g. On a scale from 1-5, how would you describe the severity of your nausea since the heavy smoke stopped? ______
NOSE BLEEDING OR IRRITATION:

43. During the time since the heavy smoke began, did you experience nose bleeding or irritation? (include all experiences that occurred during the heavy smoke and since the heavy smoke cleared)?
1.Yes

2. No
(If Ano,@ skip to #44)

43a.  While the heavy smoke was present, how often did you experience nose bleeding or irritation on a scale from 1-5? _______

43b.  While heavy smoke was present, how severe were your nose bleeding or irritation on a scale of 1-5? 

43c. At any time after the smoke started, how many clinic or emergency doctor visits have you had for nose bleeding or irritation? (include all visits occurring during the heavy smoke and since the heavy smoke cleared)



visits

DATE


CLINIC/EMERGENCY DEPARTMENT NAME

1)











2)











3)











43d.  Before the heavy smoke began, how often did you experience nose bleeding or irritation on a scale from 1-5? _______ (if 1 skip to #43f)
43e.  On a scale from 1-5 how would you describe the severity of your nose bleeding or irritation before the heavy smoke began? ______

43f. Since the heavy smoke stopped how often have you experienced nose bleeding or irritation on a scale from 1-5? ______ (if 1 skip to #44)
43g. On a scale from 1-5, how would you describe the severity of your nose bleeding or irritation since the heavy smoke stopped? ______
Now we would like to ask you a few questions about other personal habits and cooking practicesY
44.
Have you ever smoked?

1
YES

2
NO (If Ano,@ skip to #45)
44a. If yes, for how many years have you smoked?

 years

44b. On average, how many packs per day during that time (1 pack = 20 cigarettes)


 packs/day

44c. Do you currently smoke?

1
YES

2
NO (If Ano,@ how many years ago did you quit?)
 _____years

44.
Do you or other people usually smoke inside your home? 

1
YES

2
NO

44.
How was food usually cooked in your home during the heavy smoke?

1
wood stove



2
gas stove

3
other (specify) _______________

44.
How is your home usually heated?

1
wood stove

2
portable heaters

3
other (specify)

44.
How many hours per day do you work outside?   
__________ hours per day

45.
Did you help fight the forest fires (includes working the line or the camp)? (if no skip to #50)
1. YES
2. NO

49a. What dates did you help fight the fires?    From _ _ / _ _ /1999  To _ _ / _ _ /1999 

46.
In general, on a scale from 1-5, how much do you think the smoke from the forest fires harmed your health?

1
1(not at all)

2

3

4

5 (very much)


44.
Do you have any other comments about the fire that you would like to share with us?

_______________________________________________________________________

_______________________________________________________________________

45.
In case we would like to ask you more questions, would you tell us your telephone number or message phone, area code first?  

 (_   _) _ _ _ - _ _ _ _ 

Thank you very much for your participation in this survey. All findings of our investigation will be made available to you through the Hoopa Valley Tribal Council.
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