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AMENDMENT One (1) RFP-022-T-2021 (P)— The Virgin Islands Police 
Department is soliciting proposals from qualified firms, or groups of firms, to conduct 
a Scientific Seat Belt Survey in Territory  
  
Question/Answers:   

1. Does the Virgin Islands have an approved seat belt survey plan with the National 
Highway Traffic Safety Administration?  Is the intention to follow this plan for the 2021 
survey?  Can the survey plan be provided in preparing the proposal?  How many survey 
sites were used in the 2020 survey? 
 
1. First Question:          The Uniform Criteria of State Observational Scientific Seat Belt 

Survey Plan as approved by NHTSA, and is listed in 23 CFR Part 1340.  Sections 1 – 5 
addresses the Purpose, Applicability, Basic design requirements, Population, 
demographic, and time/day requirements, and Documentation requirements.  The 
Appendix shows a Design Sample, Data Collection, and Estimation. 
Second Question:    The USVI must follow the plan for any survey funded by NHTSA. 
Third Question:   The survey plan is available to the everyone responding to the RFP, 
and is attached to this response. 
Fourth Question:      There were twenty (20) sites used in the 2020 survey. 

 
2. NHTSA Uniform Criteria for State Observational Surveys of Seat Belt Use requires survey 

sites to be reselected every 5 years?  Will the reselection for the Virgin Islands be done 
in 2022 or 2023 (which are the two years most states are performing their reselection)? 

 
2. Yes, the reselection has to be done every 5 years.  The USVI site reselection is 

scheduled for 2022.  At this time, I do not have any information on the selections by 
other states. 

 
  

3. Can we select when the survey is performed?  Is there a preferred time periods when 
the survey is performed? 
 
3. The respondent is free to select a time period which will allow for the 

completion of the data collection in a manner that meets the established 
survey plan criteria, meets the RFP requirements, and the data is completely 
and accurately collected before the mandated calendar years deadlines. 
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1.0. INTRODUCTION 

 

1.0. Background 

The first scientific sample seat belt survey design for the United States Virgin 
Islands (USVI) was prepared and submitted by the Eastern Caribbean Center 
of the University of the Virgin Islands and was approved by the National 
Highway Traffic Safety Administration (NHTSA) in 2006. Post 2006, annual 
surveys have followed the approved design in methodology, sampling frame, 
data collection, and estimations of use. 

In April 2011, the Final Rule was published in the Federal Register, Vol. 76, No. 
63 and became effective May 2, 2011.  The revised uniform criteria require 
the submission of a state observational survey design of seatbelt use that 
meets these new requirements.  

1.1. Purpose 

The purpose of this proposal is to present a survey design to meet the 
requirements of the Final Rule. This plan complies with the revised Uniform 
Criteria and is the U.S. Virgin Islands’ response to the requirement to submit to 
NHTSA’s a study design and data collection protocol for an annual state 
survey to estimate passenger vehicle occupant restraint use.  

 

2.0. SAMPLE DESIGN 

2.1 Definitions of Sampling Units with Measures of Size (MOS) 

The first stage of the sample will be the selection of counties and the 
second stage sample will be the selection of road segments.   

Table 1 – USVI MTFCC Codes Included by Default in the Road Segment File 

Code Brief Description Complete Description 
S1200 Secondary Road Secondary roads are main arteries, usually 

in the U.S. Highway, State Highway or 
County Highway system. These roads have 
one or more lanes of traffic in each 
direction, may or may not be divided, and 
usually have at-grade intersections with 
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Code Brief Description Complete Description 
many other roads and driveways. They 
often have both a local name and a 
route number. 

S1400 Local Neighborhood 
Road, Rural Road, 
City Street 

These are general paved non-arterial 
streets, roads, or byways that usually have 
a single lane of traffic in each direction. 
Roads in this feature class may be 
privately or publicly maintained. Scenic 
park roads would be included in this 
feature class, as would (depending on the 
region of the country) some unpaved 
roads. 

 

 

2.2. Documentation of Sources for Sample Frame Road Segments (Sampling 
Frame) 

A listing of road segments was created using 2010 TIGER data developed 
by the U.S. Bureau of the Census (Census). The Census classifies the road 
segments using the MAF/TIGER Feature Cass Code (MTFCC). The listing 
includes the State Federal information processing standard code, County 
Federal information processing stand code, segment identification 
assigned by Census; MAF/TIGER feature class code, full segment name, 
alternate name of road segment, divided road flag, decked road 
indicator, latitude, longitude, and segment length as determined by the 
TIGER. This descriptive information allows for stratification of road 
segments. A systematic probability portioned to size (PPS) sample was 
employed to select the road segments to be used as observation sites.  

Road segments available for observation are based on the data sources 
for segments and alternate names from the 2010 TIGER files created by 
the United States Bureau of the Census and provided on December 8, 
2011. According to the Census, road segments were mapped according 
to the latitude and longitude of their midpoints. The selected road 
segments were identified by an intersection or interchange that occurred 
within or just beyond the segment. If no intersection or interchange 
occurred within the segment, then any point on that road will be 
available for used for observation. Data collection sites will be 
deterministically selected such that traffic would be moving during the 
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observation period; therefore, sites will be assigned to locations within the 
segment that will be 50 yards from any controlled intersections. The 
observed direction of travel will be randomly assigned for each road 
segment. The locations of the data collection sites will be described on 
the site assignment sheet for each county (district) and maps will be 
developed to aid the data collectors and quality control (QC) monitors in 
traveling to the assigned locations. 

 

2.3. Specification for Any Sample Exclusions (Populations Exclusions) 

N/A 

2.4. Sample Size and Precision 

Per the Final Rule the precision requirements for the relative error is a 2.5 
percentage point standard error (SE). Quality control procedures will 
include quality control (QC) monitors visiting not less than 5% of the 
observation sites unannounced. District supervisors and QC monitors will 
be required to be available during data collection periods to respond to 
questions and to offer assistance to data collectors as required to 
minimize errors in data collection. 

Survey results will be reviewed and approved by the survey statistician 
that has knowledge of the design of probability-based multi-stage 
samples, statistical estimators from such designs, and variance estimation 
of such estimators. 

2.4. County Selection 

The Final Rule states that to reduce travel costs and time of collection, the 
large geographic area (State) is divided into subareas, or primary 
sampling units (counties), and a sample of these primary units (counties) is 
selected. The selection of counties from the State is called the first stage of 
the sample. The Bureau of the Census has delineated three parent 
counties in the USVI; St. Thomas (STT) [030], St. John (STJ) [020], and 
St. Croix (STX) [010]. 
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2.5. Procedure for Selecting Road Segment 

Road segments will be chosen using probability sampling in accordance 
with [1340.5.b. and not limited to segments with signal lights or stop signs 
([1340.5.a.2.11). Using the a report file generated by TIGER data 
developed by the United Stated Bureau of the Census (Census) a listing of 
road segments was created. Road segments were classified by the 
Census was using the MAF/TIGER Feature Class Code (MTFCC). Primary 
road segments are classified as 1) primary roads, 2) secondary roads, or 3) 
local roads (see table 1 for detailed definitions). The table includes 
descriptive information that allows for the stratification of road segments 
as determined by TIGER. A systematic probability proportional to size (PPS) 
sample was employed to select the road segments to be used as 
observation sites.  

The variable used to sort the TIGER data list was segment length (miles).  
Road segments were selected randomly and with PPS from all segments in 
the sampled counties. This represents the second stage of sample 
selection. The road segments were stratified by MTFFC (primary, 
secondary, and local) (see table 2). The list of eligible road segments 
within each country was then sorted within MTFCC group to obtain an 
ordered list. After all certainty road segments were identified, a sampling 
interval (I) was calculated as the total volume across all remaining road 
segments within the county divided by the number of road segments to 
select within each county (i.e., 20 less the number of certainties). A 
random start (RS) was selected between 0 and the calculated I, which 
determined the first road segment selected. Subsequent road segments 
were determined by adding multiples of I to the RS until the desired 
number of road segments was selected and/or the end of the sorted list 
was reached. 

A random, systematic sample of 7,662 road segments was selected PPS to 
road segment volume within each sampled county. This process resulted 
in the selection of 20 road segments within the three counties that 
comprise two districts, the STX District and the STT/STJ District. Ten of the 
road segments are in the STX District, and the in the STT/STJ District. 
Additional sites were also selected to use as alternative. Appendix A 
presents the selected road segments within each county and their 
probabilities of selection. 
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Table 2. – Roadway Functional Strata by County, Road Segments Population (N), Length, 
and Number of Segments Selected (n) 

 
County 

 MTFCC Strata  
Total  Primary Secondary Local 

 
St. Thomas 

N 0 1,180 1,495 2,675 
Length 0 60.0001137 83.49939 143.4995 

Avg. 
Length 

0 0.050848421 0.055852435 0.106701 

N 0 6 2 8 
 
St. John 

N 0 348 737 1,085 
Length 0 28.626506 49.20805 77.83456 

Avg. 
Length 

0 0.082260075 0.066768046 0.149028 

N 0 1 1 2 
 
St. Croix 

N 0 1,487 2,415 3,902 
Length 0 111.066148 174.791225 285.8574 

Avg. 
Length 

 0.074792019 0.072377319 0.147169 

N 0 8 2 10 
 

While the determination of sample size looks relatively straightforward and 
objective, there are two major problems in the application of the method; 
1) the estimation of the population standard deviation and 2) the 
selection of an acceptable standard error of the mean (Richardson A. J., 
Ampt, E S. and Meyburg, A.M., 1995). The challenge with the estimation of 
the standard deviation is that this is one of the statistics which will be 
calculated after the survey has been conducted (1995); therefore, it is 
acceptable to use previous surveys of the same, or a similar in the 
determination of sample size.  

In the prior year observational survey there was a total of 40,780 
observations; with 19 sites the average observation for each site was 
2,146. Based on the prior year survey conducted (34,580 observations in 
calendar year 2010 with 17 sites, 42,127 observations in calendar year 
2009, 33,853 observations in 2008, and 40,490 observations in 2007, each 
with 19 sites)  with the addition of one site, a projected sample of 42,920 
observations is predicted (2,146 observations times 20 sites). Without taking 
into consideration unknown variables such as inconsistent data collection 
periods, that may or may not impact the number of vehicles on the road 
due to high or low tourist peak periods, this projected sample size is within 
the range prior surveys conducted in the USVI.  
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Based on the stratification methodology method being proposed, there 
will be two PSUs per stratum comprised of 22 clusters with one data 
collector assigned per cluster; thus, the estimated sample size is based on 
previous average collection survey rates at each observation site. The 
established acceptable standard error is 2.5%; thus, the objective is a 
standard error of less than 2.5%. In the event there is a standard error 
greater than 2.5%, more data will be collected from existing sites to 
achieve the acceptable standard error of 2.5% or less. 

Additional stages of selection were and will be used to determine, travel 
direction, lane, and vehicles to be observed, at random and with known 
probability, as appropriate under the Uniform Criteria, as described in 
Section 2.7. 

Table 3 – USVI Average Motor Vehicle Crash-Related Fatalities by County 2008-2010 

County Average Fatality 
Counts (2008 – 

2009) 

Fatality Percentage 
Within USVI 

Cumulative Fatality 
Percentage 

County 1: STX 9 60% 60% 
Counties 2 & 3: 

STT/STJ 
6 40% 100% 

Fatality data from the Fatality Analysis Reporting System (FARS) 2008 – 2010 

2.6. Reserve Sample 

In the event that an original road segment is permanently unavailable, a 
reserve road segment will be used. The reserve road segment sample 
consists of two additional road segments per original road segment, 
resulting in a reserve sample of two road segments. These reserve 
segments were identified and selected as the road segments immediately 
preceding and immediately following the original road segment actually 
selected, and this are implicitly stratified by MTFCC group and segment 
volume to correspond to the original road segment actually selected. 
Thus, these are considered selected with PPS using road segment volume 
as MOS by the same approach as described in Section 3.3. With this in 
mind, for the purposes of data weighting, the reserve road segment 
inherits all probabilities of selection and weighting components up to and 
including the road segment stage of selection from the original road 
segment actually selected. Probabilities and weights for any subsequent 
stages of selection (e.g., the sampling of vehicles) will be determined by 
the reserve road segment itself. 
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2.7. Explanation of Stratification Methods 

The sampling design that will be used is one that adopts and adapts a 
method by Kish (1965) in which the annual traffic over a bridge is 
captured in sampling units or clusters of intervals of 40 minutes, and is 
practical within the islands’ road system. The primary sampling units (PSUs) 
being proposed to be used in the USVI will be clusters of 15 minutes in 
which the traffic going past a selected road site will be monitored. 

The total number of clusters 𝐴 for a given site will be the total number of 
15-minute intervals from 7:00 a.m. to 6:00 p.m., spread over Monday to 
Sunday, from which 𝛼 sample clusters will be selected with epsem or equal 
probability. In the selected clusters, all B elements or vehicles will be 
counted in the sample for a total of 𝛼 x B = x  vehicles. Each vehicle; 
therefore, has an equal probability of selection in the population of x  = 
BA. vehicles. This is shown by 

𝑓 = 𝑎
𝐴 , 𝐵

𝐵  = 𝑥
𝑋 

 

Where f is the uniform overall sampling fraction. 

The flow of traffic at each randomly selected site will vary according to 
the volume of vehicles that normally use the given route, the day of the 
week and the time of day. This renders the 𝛼 clusters unequal in their 
measures of sizes, and thus introduces particular issues in the design. In the 
first place, the size of the sample is dependent on the chance of the 
unequal clusters which are selected, and is thus a random variable. 
Second, while the ratio mean – or the proportion or percentage – is a 
good and practical estimate of the population parameter, it is not an 
unbiased estimate of the true population value. Third, the practical 
variance estimators are not unbiased estimates of the parameter, but 
these are also good approximations in samples that are well designed. 
Fourth, the variance formulae at first sight appear uncommonly complex, 
although the particular formulae employed in this design make use of 
simpler computing forms. 

There are two essential ways that uncontrolled selection of largely varying 
cluster sizes can be brought to order. Since cost considerations limit a , it is 
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advantageous to reduce V . First, stratification can be employed to 
reduce the variation in sample size (this will be accomplished by treating 
each day as a stratum, and within each day there will be two strata of 
clusters – one extending from 7:00 a.m. to 12:30 p.m., and the other from 
12:30 p.m. to 6:00 p.m.). Second, clusters can be split and combined. 
Excessively large clusters will be split into smaller units and unduly small 
clusters will be combined or attached to regular clusters. 

The paired selection of PSUs – 2 ha – is an important key to a design in 

survey sampling. Moreover, it is considered as providing the best design 
for selecting clusters. It is not only the simplest and most common method 
for selecting clusters, but it is efficient because it permits the total number 
of strata H = 2/a  which, for fixed a , is more strata than if 2!ha were 

allowed. In particular, it facilitates stratified multi-stage selection with 
probability proportional to size (PPS) from unequal clusters.  

The random selection of two PSUs per stratum takes stratification as far as 
possible for truly random selections with unbiased estimates of the 
variance, and it simplifies the computation of the variance when 
compared to the selection of more than two PSUs per stratum. In our 
survey, the 15-minute time units that make up a stratum of 22 clusters – 
7:00 a.m. to 12:30 p.m. and 12:30 p.m. to 6:00 p.m. – can be subdivided 
into halves, with one PSU randomly selected from the first half of the 
stratum, and the other PSU selected from the other half of the stratum; 
both by systematic sampling. There will; therefore, be 12 strata for each 
selected location, and each stratum will comprise (22) 15-minute clusters. 
Two clusters will be selected at random by systematic sampling from each 
stratum. 

In stratified sampling (STR) the target population is divided into non-
overlapping subpopulations called strata. These are regarded as separate 
populations in which sampling of elements can be performed 
independently. In stratification sampling, the population is divided into H 
non-overlapping subpopulations of size ,...,,...,...21 ,,, Hh NNNN elements such 

that their sum is equal to N . 
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2.8. Observation Sites and Their Probabilities of Selection (Probabilities) 

See Appendix A. 

2.9. Explanation of How Sample Sizes Were Determined (Sample Size) 

The volume of road segment is being used as the measure of size )( aMOS . 
Twenty survey sites were selected in the districts of STX and STT/STJ, x  in 
each district - .20 n  The collected data are quite adequate as measures 
of size )( aMOS . The probabilistic selection of each site will be determined 

as follows: 

All of the locations will be ordered from the highest to lowest by 
their aMos   of traffic volume. The measures of size will then be 

cumulated. Ten incipient strata will be formed by dividing the 
overall size by stxastx nMoskein /.,.; ¦  where k is the sampling 

interval. This interval k divides ¦ aMos into stxn strata of k  each. A 

random number r , between 1 and k , will be drawn. This random 
number r , together with the application of the interval, determines 
the sites to be surveyed in each of the implicit strata on the island. 
Since this first number is drawn at random from 1 to k , each site will 
receive the same probability k/1 of selection. In other words, the 
random start from 1 to k will impart to each site the selection 
probability of fk  /1 , where f is the sampling fraction. This property 
is of fundamental importance because this equal probability of 
selection methods, known as epsem , “leads to self-weighting 
samples” (Kish, 1965, p.21). Since the selection of the first site is 
determined by r , application of the following will determine all 
other sites: .9,...,3,2,1, krkrkrkrr ���� It is worthwhile to note that 

if any one of the¦ aMos , is larger than the interval, two sites may 

be required along the same route. However, this is largely  function 
of the sites’ measures of size and does not introduce any bias in site 
selection. 

2.10. Description of the Process for Assigning Observation Time Periods 

There will be two strata each day. Each stratum contains 22 clusters of 15-
minute sessions with one observer assigned to each session. Observation 
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periods will be during daylight hours between 7:00 a.m. and 6:00 p.m. for 
all days of the week (Sunday through Saturday). Observers will be 
assigned four sites per day, two in the morning sessions and two in the 
afternoon sessions. Day of the week and time of day assignments will be 
randomly selected. After the sites have been randomly selected, 
observers will be assigned to observation sites that are in close 
geographic proximity in a manner that will promote efficiency. 

Maps showing the locations of all observation sites and site assignment 
sheets will be provided to the data collectors, supervisors, and QC 
monitors. These will indicate the observed road names, the crossroad 
included within the road segment (or nearest crossroad), assigned date, 
assigned time, and assigned direction of travel. Sites within relatively close 
geographic proximity will be assigned as data collection clusters. The first 
site within each cluster will be assigned to the same day in order to 
minimize travel costs; and they will be scheduled by geographic proximity 
to minimize travel time within the clusters. 

 

2.11. Description of the Qualifications of the State Survey Statistician and His or 
Her Name 

Agnes S. Schwamberger, Ph.D, MS, BA (Research Scientist and 
Psychometrician), is a key alliance partner with TreWyn & Associates and 
will serve as expert researcher. Mrs. Agnes Schwamberger is an 
experience research scientist and psychometrician and has functioned as 
a lead psychometrician on multiple customized assessment programs; 
wrote research and statistical specifications, sampling, equating and 
scaling, item calibration, item and test analyses. Mrs. Schwamberger has 
provided statistical analyses using SAS including item analysis, reliability, 
validity, norms development and bias analysis. She has also participated 
in the development and documentation of new psychometric 
techniques. Mrs. Schwamberger has taught graduate-level statistical 
classes, provided statistical consultation and technical consultation on 
numerous projects to include; but not limited to, Southern Illinois University, 
Arthur Andersen and Company, and American College Testing Services. 
Mrs. Schwamberger holds a PhD in Statistics and Measurement; Master of 
Science in Mathematics Education, and a Bachelor of Arts in 
Mathematics (major) and Psychology (minor).  
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3.0. DATA COLLECTION 

3.1. Definition of an Observation Period 

The observation period is defined as being completed within the calendar 
year that is being reported, during daylight hours during weekdays and 
weekends, between the hours of 7 a.m. and 6:00 p.m. ([1340.7.a). 

3.2. Observation Periods 

All seat belt and booster seat use observations will be conducted during 
the observation period as described in section 3.1. The schedule will 
include rush hour (before 9:30 a.m. and after 3:30 p.m.) and non-rush hour 
observations. Data collection will be conducted for 15 minutes at each 
site, and 20 sites will be scheduled each day. Start time will be staggered 
to ensure that a representative number of weekday, weekend, rush hour, 
and non-rush hour sites are included. 

3.3. Quality Control 

QC monitors will make unscheduled visits to at least two data collection 
sites within each district. During these visits, the QC monitor will first 
evaluate the data collector’s performance from a distance (when 
possible), and then work alongside the data collector. The QC monitor will 
ensure that the data collector is following all survey protocol including: 
being on time at assigned sites, completing the observation form, and 
making accurate observations of seat belt use. The QC monitor will 
prepare a site visit report highlighting any problems with data collection 
site locations and data collector performance. 

In the event it is discovered that a data collector has falsified data, the 
data collector will be replaced by the back-up collector. The back-up 
data collector will revisit all sites proven or suspected to be falsified and 
recollect all data. 

At the end of each day, the data collector will turn in the forms to the 
designated district supervisor. If the rate of unknown responses exceeds 
10% for any site, then the data collector will be sent back to that site for 
an additional observation period. 
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Completed data collection forms will be scanned and electronically 
entered. The electronic data entry of the data collection immediately 
identifies data collection errors such as multiple, blank, or incorrect 
responses; thus, electronic data entry will reduce the number of manual 
data entry errors and improve the accuracy of data cleaning of the data 
elements. 

3.4. Description of the Procedures for Rescheduling or Substituting Observation 
Sites 

When rescheduling for temporarily unavailable sites, observers will return 
to the site at another time, on the same day of the week, and at the 
same time of day; or to an alternate site location which will be selected in 
accordance with ([1340.5.c.1.1). An alternative site is defined as one that 
is located in the same county or county-equivalent and which has the 
same road classification as the selected observation site per [1340.5.b.2. 
When replacing a site that is permanently unavailable, an alternate site 
will be selected for the current study; however, for future studies a 
replacement site will be selected using probability sampling in 
accordance with ([1340.5.c.2.11 and [1340.5.c.2.iii). 

3.5. Procedures for Collecting Additional Data to Reduce the Nonresponse Rate 

In accordance with [1340.9.f.1, the ratio of the total number of unknown 
values of belt use to the total number of drivers and passengers observed 
must not exceed 10%. To minimize the total number of unknown values, 
vehicles for which all data was not collected during observation will not 
be counted in the survey. Data collectors will be trained to minimized 
nonresponses observation by observing only a single lane or every third 
car. In those instances when the ratio of the total number of unknown 
values of belt use exceeds 10%, while not all data collection sites will be 
revisited to reduce the total number of unknown values, additional data 
will be collected in the same calendar year to reduce the nonresponse 
rates.  
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3.6. Data Recording Procedures (Population of Inferences, Target Population) 

The target population is defined as the set of elements of passenger cars 
and other cover vehicles in the USVI. The population of inference is 
defined as the set of units – elements or groups of elements that are 
selected during sampling, from which a subset is selected for 
measurement. 

Belt use is being defined as: 1) belted – should belt is in front of the 
person’s shoulder, 2) unbelted – shoulder belt is not in front of the person’s 
shoulder, and 3) unknown – cannot reasonably determine whether the 
driver or right-front passenger is belted. 

Data will be collected via direct observation of passenger motor vehicles 
having a gross vehicle weight rating (GVWR) under 10,000 pounds. Motor 
vehicles are defined as a passenger car, pickup truck, van, minivan, sport 
utility vehicle, and out-of-territory licensed vehicles. Also included are 
limousines, for-hire vehicles, wrecker tow vehicles, flatbed 3 or 4 ton trucks, 
utility service trucks, and vans that are under 10,000 pound GVWR. Section 
1340.7 of the Final Rule stipulates that out-of-territory licensed vehicles 
cannot be excluded; therefore all out-of-territory licensed vehicles will be 
included. 

Data will be collected and recorded on the approved data collection 
form (Appendix B). The data collection observation form allows for 
electronic data entry and captures the: date, site location, site number, 
alternate site information, assigned traffic flow, number of lanes observed, 
total number of lanes in the specific direction, weather conditions, start 
and end times, seat belt use (yes, no, unknown, no passenger). 

The data collector will capture data for seat belt use of the driver and the 
right-front passenger to include children in booster seats. Children in safety 
seats will be excluded. Minimally, the data collector must determine and 
record the: 1) seat belt status of the driver; 2) the presence of a right-front 
passenger; and 3) the seat belt status of the right-front passenger. 

Data collection for sites located at an intersection will be collected on the 
sampled road segment in accordance with [1340.7.b.1. Data collectors 
will have the option of randomly choosing to select to observe traffic in 
one, or both directions to reduce nonresponses. If two directions are 
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observing, two data collectors will be assigned so that each data 
collector is only observing traffic in one direction. 

Data collectors are not be permitted to wear law enforcement uniforms, 
or be in the vicinity of police vehicles or persons in law enforcement 
uniforms. Signage or any other means of communicating that a seat belt 
survey is being conducted will not be permitted. 

3.7. Number of Data Collectors and Quality Control Monitors 

Data collectors for 20 observation sites and four alternative collectors, two 
district supervisors, and two quality control (QC) monitors will be hired (one 
for both districts). QC monitors and supervisors will not be allowed to also 
serve as data collector at the same site, at the same time. QC monitors 
will conduct unannounced visits to not less than 5% of the observation 
sites. District supervisors and QC monitors will be required to be available 
during data collection periods to respond to questions and to offer 
assistance to data collectors as required. 

3.8. Description of Training 

Twenty-four data collectors (12) per district, two (2) supervisors, and two 
(2) QC monitors will be recruited and trained within the 12 months of the 
data collection period. Four of the 24 data collectors will be recruited as 
back up. Data collectors and alternate, supervisors, and QC monitors will 
be recruited through the territory’s Department of Labor’s unemployment 
office. Criteria for hiring will include experience in data collection and the 
ability of the data collector to stand for long periods of time, work 
outdoors, and successfully complete the training program. Law 
enforcement personnel will not be used. 

Data collector and QC monitor training will be conducted at the VIOHS 
on the islands of STT and STX during the week prior to the data collection 
period of each year. The one-day training will include lecture and 
classroom and field exercises. Data collector, supervisor, and QC training 
will follow the below outline. 

1. Welcome 
a. Survey Purpose & Overview 
b. Description of Duties & Collection Expectations 
c. Safety & Security Issues 
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d. Timesheets & Expense Reports 
e. Quality Standards 
f. Form Assembly & Shipment 

2. Data Collection Techniques 
a. Counting Procedures 
b. Definitions of Belted, Booster Seat Use, and Passenger Vehicles 
c. Observation Protocol 
d. Collection Time Period 
e. Weather Conditions 
f. Duration of Each Site 
g. Scheduling & Rescheduling 

i. Alternative Site Selection 
h. Vehicle Eligibility 

3. Reporting Requirements 
4. Quiz 
5. Field Practice 

At the conclusion of the training, data collections, supervisors, and QC monitors 
will be required to pass a brief quiz to ensure that they understand the survey 
terminology, data collection protocols, nonresponse standards, and reporting 
requirements.  

  

4.0. IMPUTATION, ESTIMATION, AND VARIANCE ESTIMATION 

4.1. Description of How the Seatbelt Use Rate Estimate will be Calculated 

All data collected will be used, without exclusion, in the computation of seat belt 
use rate, standard error, and nonresponse rate. The variance of the mean, 
standard deviation (the most popular measure of variability), standard error of 
the mean, coefficient of variation of sample size, 95 percent confidence limits, 
and the confidence interval will be generated via the ratio mean estimator in 
the statistical package, SPSS. As the objective of the observational survey is to 
determine the rate of seat-belt use, the confidence interval limit statistic, more 
correctly known as an allowance factor or maximum error of estimate will be 
generated to determine with confidence the percent of probability the rate of 
seat-belt use is reflective of the sample population. These statistics for variance 
estimation are supported by Kish’s (1965) suggested method of stratified unequal 
clusters, with paired selections of clusters within each stratum. 
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Known values of data contributing to the seat belt use rate shall not be altered in 
any manner. Nonresponse rates for the entire survey shall not exceed 10 percent 
for the ratio of the total number of recorded unknown values of belt use to the 
total number of drivers and passengers observed. 

 

4.2. Explanation of How Variances will be Estimated (Analytic Objectives, and Precision 
Imputation) 

Kish (1965) suggests that while it is neither practical nor necessary to have a 
design such as this with a completely controlled constant sample size 𝑥, it is 
highly desirable to have a reasonable level of control over the variability of 𝑥. 
However, all of these issues can be minimized by exerting control over the 
coefficient of the variation of 𝑥,  𝐶 , which is given as 

aVC xx /  

Where 𝛼 equals the number of primary cluster selections and xV  is the coefficient 

of variation for single selections. 𝐶x can be made small by the selection of a large 
number of clusters of PSUs, although cost of sampling becomes more critical as 
the size of 𝛼 increases. A desirable target is to have xC < 0.1. (In a previous survey 

of seat-belt use in the USVI, a coefficient of variation of 0.032 was achieved). 

4.3. Specifications for Any Imputation Methods 

No imputation methods will be used.  
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4.4. Description of the Procedures for Adjusting Sampling Weights for Observations Sites 
with no Usable Data 

Summary of the notion used in this section. 

�c Subscript for county (PSU) 
�h Subscript for road segment strata 
�i Subscript for road segment 
�k Subscript for road direction 
�m Subscript for vehicle 
�n Subscript for front-seat occupant 

Under this stratified multi-stage sample design, the inclusion probability for each 
observed vehicle is the product of selection probabilities at all stages: cS for 

county, chi|S  for road segment, chij|S  for time segment, chijk|S  for direction, chijl|S  for 

lane, and  

chijlm|S for vehicle. So the overall vehicle inclusion probability is: 

x chijlmchijlchijkchijchicchijklm ||||| SSSSSSS  

The sampling weight (design weight) for vehicle m  is: 

chijklm
chijklm

W
S

1
 

 

4.5. Nonresponse Adjustment 

Given the data collection protocol described in this plan, including the provision 
for the use of alternate observation sites, road segments with non-zero eligible 
volume and yet zero observations conducted should be a rate event. 
Nevertheless, if eligible vehicles passed an eligible site during the observation 
time but no usable data were collected for some reason, then this site will be 
considered as a “non-responding site.” The weight for a non-responding site will 
be distributed over other sites in the same road type in the same PSU. Let: 

gchigcgchi |SSS   

be the road segment selection probability, and 
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gchi
gchiw

S
1

  

be the road segment weight. The non-responding site non-response adjustment 
factor: 

¦
¦ 

gchiiresponding

gchialli
gch w

w
f  

will be multiplied to all weights on non-missing road segments in the same road 
type of the same county and the missing road segments will be dropped from 
the analysis file. However, if there were no vehicles passing the site during the 
selected observation time (60 minutes) then this is simply an empty block at this 
site and this site will not be considered as a non-responding site, and will not 
require non-response adjustment. 

4.6. Estimators 

The ratio estimator yields good results for a study variable 𝑦 only if there is a 
strong positive correlation between x  and 𝑦. An estimator is a mathematical 
expression for deriving the population value from the individual element values. 
The term descriptive uses of survey are sometimes used to refer to the estimation 
of target population attributes such as totals, means, and proportions. Because 
one cannot observe all population units of vehicles on the roadways in the Virgin 
Islands, one must estimate population parameters by calculating sample 
statistics using observed values of the attributes for the selected sample. 

Noting that all front-seat occupants were observed, let the driver/passenger seat 
belt use status be: 

¯
®


 
.0
,1

gchijklmny  

The seat belt use rate estimator is a ratio estimator: 

¦
¦ 

gchijklmgchijklmnall

gchijklmngchijklmiall

w
yw

p . 

This estimator captures traffic volume and vehicle miles traveled through design 
weights (which will include nonresponse adjustment factors as described in 

If belt used 

otherwise 
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section 4.5, if any) at various stages and it does not require knowledge of VMT or 
daily vehicle miles traveled (DVMT).  

 

4.7. Variance Estimation 

Per [1340.5.d, the standard error (SE) will be less than or equal to 2.5%. Using the 
variance estimation method in the survey design to estimate the SE, the SE shall 
not exceed 2.5 percentage points.  

 

4.8. Documentation of the Procedures to Follow if the Standard Error Exceeds 2.5 
Percentage Points 

The SE of the ratio mean (or proportion or percentage) is derived from the 
variance, and this is used to produce 95 percent confidence intervals of point 
estimates of interest. If the SE exceeds this threshold, additional observations will 
be conducted in the same calendar year of the survey until the standard error is 
reduced to below 2.5 percentage points’ threshold. 
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APPENDIX A:  

LIST OF SAMPLED ROAD SEGMENT BY COUNTY 

County Road Type Road Name Longitude Latitude 
Segment 

Length (mi) 
Probability 
of Selection 

STX Secondary Hams Bluff Rd -64.8869 17.761759 0.160753 0.1368 

STX Secondary Northside Rd -64.773925 17.743416 0.261924 0.7029 

STX Secondary Southside Rd -64.671396 17.740425 0.159136 0.7168 

STX Secondary Queen Mary Hwy -64.723959 17.732334 0.040905 0.6831 

STX Secondary Rte 72 -64.807605 17.732448 0.144987 0.5732 

STX Secondary Melvin Evans Hwy -64.840076 17.692497 0.123145 0.4734 

STX Secondary S Shore Rd -64.643553 17.725023 0.358149 0.8441 

STX Secondary N Shore Rd -64.770343 17.780187 0.027439 0.0985 

STX Local Mockingbird Ln -64.766182 17.729379 0.133145 0.6640 

STX Local Mango Ln -64.784558 17.748452 0.015766 0.3231 

STT Secondary St Peter Mountain Rd -64.952185 18.356455 0.150005 0.8610 

STT Secondary Rte 30 -64.921941 18.331071 0.089421 0.6615 

STT Secondary Rte 386 -64.872083 18.336509 0.015175 0.6097 

STT Secondary Bovoni Rd -64.878459 18.32031 0.013004 0.8545 

STT Secondary Rte 394 -64.909602 18.351685 0.013466 0.8572 

STT Secondary Sugar Estate Rd -64.916612 18.339846 0.016637 0.7268 

STT Secondary Flambouyant Ave -64.888714 18.342169 0.123295 0.0395 

STT Secondary Airport Rd -64.964804 18.33635 0.094874 0.5988 

STT Local Hospital Gade -64.927869 18.341864 0.053106 0.1936 

STT Local Norre Gade -64.928909 18.34157 0.058584 0.5217 

STJ Secondary N Shore Rd -64.73912 18.356651 0.300753 0.0280 

STJ Local Kings Hill Rd -64.722618 18.34736 0.044846 0.4190 

 

RESERVE SAMPLED ROAD SEGMENT BY COUNTY 

County Road Type Road Name Longitude Latitude 
Segment 

Length (mi) 
Probability 
of Selection 

STX Secondary Rte 64 -64.791763 17.699114 0.331671 0.2657 

STX Secondary Pepper Tree Rd -64.751756 17.730956 0.136922 0.0446 

STX Local Campo Rico Rd -64.869676 17.696198 0.015745 0.3639 

STX Local Dirth Rd -64.781908 17.72772 0.228259 0.6089 

STT Secondary Skyline Dr -64.909818 18.347034 0.013621 0.5497 

STT Secondary Rte 39 -64.903146 18.353761 0.017451 0.6298 

STT Local Pavilion Rd -64.85365 18.338348 0.157892 0.2679 

STT Local Yacht Club Rd -64.84804 18.318029 0.015188 0.5292 

STJ Secondary Rte 107 -64.726398 18.320489 0.145488 0.9942 

STJ Local Great Cruz Bay Rd -64.790246 18.317279 0.007624 0.6904 
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APPENDIX B: 2012 USVI SEATBELT SURVEY OBSERVATION DATA COLLECTION FORM 

Date: xx/xx/20xx � Location: STT STJ STX 
Weather Conditions:   $�'�3 �

�  
c d e 

Day of the week:   4�.�5�8�)�'�3 
�

Site #/ 

Location:   �
�

c��d��e��f��g��h��i�T�����l�

Observer #: c�d�e�f�g�h�i�T���l�
 

Direction traffic was observed:   /�4�&�8 

Number of lanes: c  d  e  f   
 

Total number of lanes in this direction:   c  d  e  f  �

Observation Time AM-1:     c��d��e��f��g��h��i�T�����l�b 
Observation Time AM-2:   c��d��e��f��g��h��i�T�����l�b 
Observation Time PM-3: c��d��e��f��g��h��i�T�����l�b 
Observation Time PM-4:    c��d��e��f��g��h��i�T�����l�b 

Alternative Site:   :���/�� Reason for alternative’s use:  ________________________________________________________________      
����                                 ������� 

  Vehicle Type Driver Passenger   

 Belt Status Gender Belt Status Gender   

 Car 

 

Truck SUV Yes 

 

 

No 

 

 

Unknown 

 

 

Male 

 

 

Female Yes 

 

 

No 

 

Unknown 

 

Male 

 

Female 

 

  

1 �

�� �� �� :� /� 6� .� '� :� /� 6� .� '�
 1 

2 �

�� �� �� :� /� 6� .� '� :� /� 6� .� '�
 2 

3 �

�� �� �� :� /� 6� .� '� :� /� 6� .� '�
 3 

4 �

�� �� �� :� /� 6� .� '� :� /� 6� .� '�
 4 

5 �

�� �� �� :� /� 6� .� '� :� /� 6� .� '�
 5 

6 �

�� �� �� :� /� 6� .� '� :� /� 6� .� '�
 6 

7 �

�� �� �� :� /� 6� .� '� :� /� 6� .� '�
 7 

8 �

�� �� �� :� /� 6� .� '� :� /� 6� .� '�
 8 

9 �

�� �� �� :� /� 6� .� '� :� /� 6� .� '�
 9 

10 �

�� �� �� :� /� 6� .� '� :� /� 6� .� '�
 10 

11 �

�� �� �� :� /� 6� .� '� :� /� 6� .� '�
 11 

12 �

�� �� �� :� /� 6� .� '� :� /� 6� .� '�
 12 

13 �

�� �� �� :� /� 6� .� '� :� /� 6� .� '�
 13 

14 �

�� �� �� :� /� 6� .� '� :� /� 6� .� '�
 14 

15 �

�� �� �� :� /� 6� .� '� :� /� 6� .� '�
 15 

16 �

�� �� �� :� /� 6� .� '� :� /� 6� .� '�
 16 
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17 �

�� �� �� :� /� 6� .� '� :� /� 6� .� '�
 17 

18 �

�� �� �� :� /� 6� .� '� :� /� 6� .� '�
 18 

19 �

�� �� �� :� /� 6� .� '� :� /� 6� .� '�
 19 

20 �

�� �� �� :� /� 6� .� '� :� /� 6� .� '�
 20 

 �
Car 

 

Truck 

 

 

SUV 

 

 

Yes 

 

 

No 

 

 

Unknown 

 

 

Male 

 

 

Female 

 

Yes 

 

No 

 

Unknown 

 

 

Male 

 

 

Female 

 

  

 �
Vehicle Type Driver Passenger   
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APPENDIX C: OBSERVER CODES 
  

St. Thomas: 

Observer number assignments will range from one (1) to eight (8). 

St. John: 

Observer number assignments will be one (1) and (2). 

St. Croix: 

Observer number assignments will range from one (1) to ten (10) 

OBSERVATION SITE LOCATION CODES 
 

Location: 

 

Code 

Site 1 1 

Site 2 2 

Site 3 3 

Site 4 4 

Site 5 5 

Site 6 6 

Site 7 7 

Site 8 8 

Site 9 9 

Site 10 10 

 

ISLAND CODES 
Island: Code 

 

St. Thomas 

 

1 

St. John 2 

St. Croix 3 
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DIRECTION OF TRAFFIC CODES 

Direction: 

 

Code 

North N 

South S 

East E 

West W 

 

DAY OF THE WEEK CODES 
Day: 

 

Code 

Sunday S 

Monday M 

Tuesday T 

Wednesday W 

Thursday H 

Friday F 

Saturday R 

VEHICLES 
Vehicle Type: 

 

Code 

Car 1 

Truck/Van/Mini-Van 2 

SUV 3 

 
  



VIOHS 2012 SEATBELT USE SURVEY DESIGN 
 

5 July 2012 VIOHS Seat Belt Use Survey Design  30 
 

GENDER 
Type: 

 

Code 

Male M 

Female F 

Unknown U 

 
BELTED 

Belted: 

 

Code 

Yes Y 

No N 

Unknown U 

 
OBSERVATION TIME CODES 

Observation Period AM – 1 

 

Code Observation Period AM – 2 

 

Code 

7:00a – 7:15a 1 9:45a – 10:00a 1 

7:15a – 7:30a 2 10:00a – 10:15a 2 

7:30a – 7:45a 3 10:15a – 10:30a 3 

7:45a – 8:00a 4 10:30a – 10:45a 4 

8:00a – 8:15a 5 10:45a – 11:00a 5 

8:15a – 8:30a 6 11:00a – 11:15a 6 

8:30a – 8:45a 7 11:15a – 11:30a 7 

8:45a – 9:00a 8 11:30a – 11:45a 8 

9:00a – 9:15a 9 11:45a – 12:00p 9 

9:15a – 9:30a 10 12:00p – 12:15p 10 

9:30a – 9:45a 11 12:15p – 12:30p 11 

 

  



VIOHS 2012 SEATBELT USE SURVEY DESIGN 
 

5 July 2012 VIOHS Seat Belt Use Survey Design  31 
 

 

Observation Period PM – 3 

 

Code Observation Period PM – 4 

 

Code 

12:30p– 12:45p   1 3:15p – 3:30p 1 

12:45p – 1:00p 2 3:30p – 3:45p 2 

1:00p – 1:15p 3 3:45p – 4:00p 3 

1:15p – 1:30p 4 4:00p – 4:15p 4 

1:30p – 1:45p 5 4:15p – 4:30p 5 

1:45p – 2:00p 6 4:30p – 4:45p 6 

2:00p – 2:15p 7 4:45p – 5:00p 8 

2:15p – 2:30p 8 5:00p – 5:15p 9 

2:30p – 2:45p 9 5:15p – 5:30p 10 

2:45p – 3:00p 10 5:30p – 5:45p 10 

3:00p – 3:15p 11 5:45p – 6:00p 11 

 

 
 
ALTERNATE SITE INFORMATION: 

Yes Y 

No N 

 

WEATHER CONDITION: 
Clear C 

Light Fog F 

Light Rain R 
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