
 
 

INTRODUCTION 
 
This Rhode Island Vital Statistics Annual Report for the year 2005 has been released by 
the Office of Vital Records in the Rhode Island Department of Health.  The report 
contains data from certificates filed in the Division of Vital Records, as required by state 
law, for vital events such as births, deaths, marriages, divorces and fetal deaths 
occurring in Rhode Island.  Information was also extracted from transcripts of 
certificates filed in other states for births and deaths occurring to Rhode Island residents 
in other locales. 
 
The publication of the Vital Statistics Annual Report for 2005 is the final stage of a long 
process requiring the cooperation of many dedicated professionals, from health care 
providers to municipals clerks to funeral directors.  All the unique data, once received at 
the Office of Vital Records, provide the public with certification that the event happened 
and, for public health purposes, provide important medical and statistical information, 
which is the foundation of this book and program and many other programs in Rhode 
Island. 
 
The collection and organization of these data are partially supported by a contract with 
the National Center of Health Statistics (NCHS) a division of the National Center for 
Disease Control and Prevention, US Department of Health and Human Services, as 
part of Rhode Island participation in the US Vital Statistics Cooperative Program.  
Rhode Island Vital Statistics Annual Report 2005 is primarily for general reference.  
More detailed data may be available from the Office of Vital Records, 3 Capitol Hill, 
Room 101, Providence, RI 02908-5097.  This report is also available on the Health 
Department website at www.health.ri.gov. 
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DEFINITIONS OF TERMS 
 
Birth or live birth 
 
 Is defined as the complete expulsion or extraction from its mother of a product of 

human conception, irrespective of the duration of pregnancy, which, after such 
expulsion or extraction, breathes or shows any other evidence of life such as beating of 
the heart, pulsation of the umbilical cord, or definite movement of voluntary muscles, 
whether or not the umbilical cord has been cut or the placenta is attached. 

 
Cause of Death 
 
 The underlying cause of death, by which all deaths are classified, may be defined as: 

 (a)  the disease or injury which initiated the train of morbid events leading 
directly to death, or 

(b)  the circumstances of the accident or violence which produced the fatal 
injury. 

 
 It is the responsibility of the certifying physician or medical examiner to indicate the 

underlying cause.  It is the responsibility of the nosologist in the Division of Vital 
Records to assign the proper code number from the Tenth Revision, International 
Classification of Diseases, so that deaths may be classified by underlying cause.  
Because of the classification revision, cause-of-death figures beginning with 1999 data 
are not entirely comparable with those of earlier years (see “Changes to Mortality Data 
Classifications:  ICD-9 to ICD-10” in the Technical Notes section of this report). 

  
Census Tract 
 
 The U.S. Census Bureau defines a census tract as “a small, relatively permanent 

statistical subdivision of a county delineated by a local committee of census data users 
for the purpose of presenting data. Census tract boundaries normally follow visible 
features, but may follow governmental unit boundaries and other non-visible features in 
some instance; they always nest within counties. Designed to be relatively 
homogeneous units with respect to population characteristics, economic status, and 
living conditions at the time of establishment, census tracts average about 4,000 
inhabitants.” (Source: www.census.gov)   

  
 In 1990, some Rhode Island census tracts were redrawn so that they crossed town 

lines. The majority of 2000 census tracts have been corrected for this problem, and fall 
within town boundaries. Many 2000 census tracts, however, have been moved, shifted, 
split, or combined relative to the 1990 tracts. We recommend that data coded to 1990 
census tracts not be compared to data coded to 2000 census tracts, unless you are 
aware of how the tract has changed, even if its number has remained the same. 
Additional Census 2000 and census tract information is available at www.census.gov. 
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Fetal death 
 
 The definition used in this state is that of the World Health Organization, which is as 

follows: "Fetal death means death prior to complete expulsion or extraction from its 
mother of a product of human conception, irrespective of the duration of pregnancy; the 
death is indicated by the fact that, after such expulsion or extraction, the fetus does not 
breathe or show any other evidence of life, such as the beating of the heart, pulsation 
of the umbilical cord, or definite movement of the voluntary muscles." 

 
 This category includes both induced terminations and spontaneous fetal deaths. 
 
 Induced termination is a fetal death where the pregnancy has been deliberately 

terminated with the purpose of producing a nonviable fetus. Molar and ectopic 
pregnancies are excluded. 

 
 A spontaneous fetal death is a fetal death that is not an induced abortion and 

includes miscarriages, stillbirths, and ectopic pregnancies. 
 
Infant death is defined as a death occurring within the first year of life. 
 
 Neonatal deaths are infant deaths that occurred prior to the 28th day of life. 
 
 Post-neonatal deaths are infant deaths which occurred between the 28th day of life 

and before the first birthday. 
 
Low birth weight infants are those weighing 2500 grams (5 lbs. 8 ozs.) or less. 
 
Maternal death 
 
 Is defined by the International Classification of Diseases, 9th Revision, as "the death of 

any woman while pregnant or within 42 days of termination of pregnancy, irrespective 
of the duration and the site of the pregnancy, from any cause related to or aggravated 
by the pregnancy or its management but not from accidental or incidental causes".  
This definition is used in Rhode Island for classifying maternal deaths. 

 
Perinatal mortality, as used in this report, refers to fetal deaths of 28 weeks or more 

uterogestation combined with deaths that occurred before the seventh day of life. 
  
Residence is the city or town where the deceased resided for a death, where the mother 

resided for a birth, or where the patient resided for a spontaneous fetal death or 
induced abortion. 
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Technical Notes and Usage: 
 
Step-By-Step Instructions* 
 
 Data users are diverse, including public-health officials evaluating a program by using 

death data, demographers projecting school enrollments with birth data, and business 
people deciding to open a formal-wear shop based on marriage data.  Many of these 
users have a thorough knowledge of statistics.  But others find the entire subject-matter 
confusing and intimidating.  For either group, a misunderstanding of what vital statistics 
mean can lead to wrong conclusions.  Therefore, this section is included to provide an 
overview of how to use vital statistics.  It is addressed to the person looking at vital 
events for the first time, but the experienced user may also find a review helpful. 

 
STEP 1:  FINDING THE CORRECT NUMBER 
 

The first step is to determine how many of a particular vital event took place during the 
year.  This involves asking two questions: 

 
Which event or events are appropriate? 

 
DEATHS 
INFANT DEATHS 
NEONATAL DEATHS 
POST-NEONATAL DEATHS 
FETAL DEATHS 
LOW BIRTH WEIGHT INFANTS 
PREGNANCIES 
INDUCED ABORTIONS 
MARRIAGES 
DIVORCES 

This may not be as simple as it 
sounds.  For one thing, examining 
more than one type of event may be 
required.  For example, a researcher 
who is concerned with teenage 
pregnancies will have to consider 
abortions and fetal deaths, not simply 
the number of births. 

 
Deciding which events to use is important since sometimes the choice of one event 
over another can lead to vastly different conclusions. 

 
 
 

*Technical Notes reprinted, in part, courtesy of the Oregon Center for Health Statistics; 
illustrative examples were changed to reflect Rhode Island data.  Effective with the 
1999   Annual Report, the Comparability Ratios section has been updated to reflect 
changes to mortality data classifications from ICD-9 to ICD-10. 
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Who should be counted? 

 
If you are a hospital planner who is deciding to expand or contract delivery services, 
you want to count the number of births which occurred in your area, regardless of 
where the parents live.  If you are projecting school enrollment, you want to count only 
how many children will potentially be residing in your area.  Fortunately, vital events are 
usually reported so that both of these data needs can be met. 

 
OCCURRENCE DATA The event (the death, birth, marriage, 

etc.) actually took place in the city or 
town.  The person participating in the 
event may have lived in Podunk, New 
York. 

 
RESIDENCE DATA The person involved in the event lived in 

the geographic region mentioned, but the 
event itself may have taken place 
anywhere in the United States or 
Canada.  In other words, a resident of 
Providence who died in an accident while 
on vacation in Michigan has been added 
to the city of Providence resident death 
figure 

 
When in doubt about which type of data to use, resident figures are usually the best 
choice.  Most birth and death data are published by residence, which means that 
comparisons with other states or the United States as a whole will be easier.  
Exceptions to this rule are listed in the individual sections. 

 
Once the right event has been determined, and the choice between occurrence and 
residence data has been made, the statistician can find the correct figures in the 
table(s) in this book.  If the needed table is not listed, contact the Office of Vital 
Records for more information. 
 
Once the right event has been determined, and the choice between occurrence and 
residence data has been made, the statistician can find the correct figures in the 
table(s) in this book.  If the needed table is not listed, contact the Office of Vital 
Records for more information. 
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STEP 2:  MAKING THE NUMBER MEANINGFUL WITH RATES AND RATIOS 
 

In many instances simply knowing the number of events is not sufficient.  A. 
Bradford Hill expressed this important statistical concept: 

 
 "It is well recognized that white sheep eat more 
  than black sheep--because there are more of them." 
 

For example, we know more people died in Providence than in New Shoreham, 
because Providence has a much larger population.  But what is the likelihood of 
dying in each municipality? 

 
In order to answer this question, statisticians calculate rates.  This means that the 
number of events which occurred is compared to the population for which that 
event could have occurred, and the figure is then standardized to some number 
(such as 1,000 or 100,000) for convenience. 

 
Here is an example: 

 
         DEATHS (The number of people who died)  X 1,000      
CRUDE DEATH RATE =                            POPULATION 

 
 

The more specifically a statistician can define the "population at risk" (the 
denominator or bottom part of the formula), the more meaningful the rate is.  For 
example, the crude birth rate, which compares the number of births to the 
population, is not nearly as informative as the fertility rate, which uses only the 
number of women of childbearing age (15-44) for comparative purposes.  The 
fertility rate is not distorted by changes in the number of men or pre-pubescent or 
post-menopausal women in the population.  (The turn of the century notion that 
only married women between the age of 15 and 44 would be considered at risk of 
pregnancy has been abandoned for obvious reasons.) 

 
Unfortunately, we do not always have the correct denominator for the equation.  In 
these situations a substitute is used.  For example, how many people are at risk of 
getting divorced?  The number of married people is only available for census years.  
As a substitute, the crude divorce rate is calculated using the total population 
regardless of marital status.  In other situations, the event is simply compared to 
another related number.  For instance, the abortion ratio compares the number of 
abortions to the number of births.  This is easier and more accurate than trying to 
determine the true denominator, which is the total number of pregnant women. 

 
 
When calculating rates and ratios, great care must be taken to make certain that 
the appropriate time periods, geographical boundaries, and populations are 
used. 
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STEP 3:  COMPARING TWO OR MORE NUMBERS 
 

Numbers are more meaningful when they are converted into rates and ratios.  But 
problems can arise when rates or ratios are compared for different geographical 
areas, different time periods, or different categories such as men versus women. 

 
Taking Age, Sex, And Race Into Account 

 
Before comparing two places or two time periods, always compare the 
population characteristics, such as age, sex, and race, first.  If discrepancies are 
noted in any relevant variables, then the rates should be adjusted or 
standardized in order to make the comparisons free of differences in the 
structure of the populations.   

 
Chance variation 

 
Statisticians expect a certain amount of chance variation and have methods to 
take this into account.  The confidence interval uses the number of cases and 
their distributions to determine what the rate "really is".  If two rates have 
overlapping confidence intervals, then the difference between them may be due 
to this chance variation.  In other words, the difference is not statistically 
significant.  When comparing rates and ratios, differences should be tested for 
statistical significance. 

 
Small numbers 

 
Chance variation is a common problem when the numbers being used to 
calculate rates are extremely small.  Large swings often occur in the rates, 
which do not reflect real changes.  Consider Rhode Island's non-white infant 
mortality rates for a five-year period, shown below: 

 
       Non-White      Non-White 
    Non-White    Infant             Infant 
 Year     Births         Deaths            Death Rates 
 
 1984     1313     18      13.7 
 1985       1337     12        9.0 
 1986       1456     20      13.7 
 1987       1571     17      10.8 
 1988       1698     22      13.0 
 
 1984-88      7375     89      12.1 
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The rates may vary widely from year to year.  Note the difference in the 1984 non-
white infant death rate, even though there was only one more infant death occurring 
in 1984 than there was in 1987. 

 
Many rates based on small numbers are published in this book because readers 
demand them.  But anyone preparing to make important decisions based on these 
rates should be very cautious.  Consider this rule of thumb:  a rate based on 20 
cases has a 95% confidence interval about as wide as itself (the interval for a rate 
of 50 is between 25 and 75).  Even large differences between two rates based on 
20 cases or less are probably not statistically significant. 

 
If 20 are too few, how many cases are sufficient to say that a true difference exists?  
Unfortunately we have no easy rules for this.  To be safe, the vital statistician 
should always try to combine several years of data or consolidate geographical 
areas.  Confidence intervals should be calculated, and differences should be tested 
for statistical significance. 

 
Changes in measurement 

 
Another problems is that the numbers being compared have not always been 
based on the same type of measurement.  Definitions, population estimates, 
certificates, and coding procedures change from time to time as the need arises, 
e.g., the change in cause-of-death classification from the International Rules for the 
Classification of Diseases ICD-9 to the ICD-10.  This can create "artificial" 
differences and can disguise "real" differences.  The cause-of-death item provides 
an excellent example of changes in comparability: 

 
 In 1998, 383 people died        RATE = 38.8 PER 100,000 
 Due to influenza & Pneumonia    POPULATION 
 
 In 1999, 301 people died        RATE = 30.4 PER 100,000 
 Due to this cause      POPULATION 
 
 

It appears that the incidence of Influenza & Pneumonia decreased.  Actually, a 
change to coding and classification rules in the ICD-10 made it much less likely that 
Influenza & Pneumonia would be selected as the underlying cause of death (see 
explanation below): 

 
Changes to Mortality Data Classifications: ICD-9 to ICD-10 Comparability 
Ratios 
 

Effective with 1999 deaths, the Tenth Revision of the International Classification 
of Diseases (ICD-10) replaced the ICD-9, which had been used since 1979.  The 
first ICD was developed in 1900 to promote international comparability and 
standards in the collection, classification, processing and presentation of health 
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statistics.  It represented a collaborative effort of the World Health Organization 
(WHO), the National Center for Health Statistics (NCHS) in the US Department of 
Health and Human Services and nine other international centers.  The United 
States is required to use the ICD under an agreement with WHO. 

 
It is important to revise the ICD periodically to reflect advances in medical 
science and changes in medical diagnoses.  While such revisions are essential 
to monitor the population’s health, such changes have implications for mortality 
trend analysis. 

 
The ICD-10 differs substantially from ICD-9 in the following ways: 

 
• ICD-10 includes much more detail - 8,000 categories vs. 4,000 in ICD-

9. 
 

• ICD-10 uses alphanumeric codes, rather than the numeric codes used 
in the past 

 
• Cause-of-death titles have been changed, e.g., “Chronic obstructive 

pulmonary disease” has been re-titled “Chronic lower respiratory 
disease” 

 
• Medical conditions have been transferred to other classifications, e.g., 

“Drugs causing adverse effects in therapeutic use” has been removed 
from the category “Accidents” and placed in a new category entitled 
“Complications of medical and surgical care” 

 
• Some coding and classification rules have been changed, e.g., 

“Pneumonia” is much less likely to be selected as the cause of death 
under ICD-10 rules. 

 
For the above-listed reasons, direct comparisons of causes of death between 
1999 and previous years are problematic.  To assist data users in understanding 
these discontinuities, NCHS has developed comparability ratios that can be 
applied to mortality data from 1994-1998 for most causes of death.  In cases 
where ratios were considered unreliable, NCHS did not publish comparability 
ratios.  For more information on comparability ratios, see “National Vital Statistics 
Reports, Volume 49, Number 2, May 18, 2001” available on the NCHS web site 
http://ww2.cdc.gov.nchs 

 
The purpose of a comparability ratio is to measure whether the difference in the 
number of deaths in a particular cause-of-death category is a reflection of a true 
change or a result of the change in the classification system.  While most causes 
have a comparability ratio of 1.00 indicating a close match, others, e.g., 
Alzheimer’s Disease (1.55) and Influenza & Pneumonia (0.6982) have less 
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comparable ratios.  The larger the variance from 1.00, the greater the 
discontinuity in the trend for the specific public health problem causing the death.  

  
In order to compare death rates from certain causes for the years 1999-forward 
with the death rates for a year or years during the period 1979-1998, the 
estimated number of deaths from those causes during the early period must be 
derived by the use of comparability ratios, which were computed by the National 
Center for Health Statistics from the results of dual coding of certificates 
according to the old and the new procedures.  The comparability ratios are the 
number of deaths classified to a given cause by the Tenth Revision divided by 
the number of deaths classified to that cause by the Ninth Revision.  
Comparability ratios have been published by the National Center for Health 
Statistics in the National Vital Statistics Report, Vol. 49, No. 2, May 18, 2001 and 
appear in Table 7 of the Rhode Island Annual Report of Vital Statistics. 

  
STEP 4:  ANALYZING THE DATA 
 

The first three steps have been fairly mechanical: 
 

(1) Choose the correct events and the correct group to determine the number of 
events which took place for the geographical areas and time periods. 

 
(2) Calculate the rates. 

 
(3) Compare these rates to determine if the differences are statistically significant. 

 
Now the vital statistician must begin to ask the difficult questions.  If we find that two 
rates are statistically significantly different, how can we find out why they are 
different?  If the differences which we expected did not prove to be significant, is 
there another item which perhaps is masking an actual difference?  Frequently the 
statistician has to refine the research question and begin all over again. 
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Figure 1 
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 City or Town All Fetal Deaths Spontaneous Induced

 Rhode Island 4,844 926 3,918
 Bristol County 124 30 94
 Barrington 41 13 28
 Bristol 49 13 36
 Warren 34 4 30
 Kent County 592 123 469
 Coventry 102 20 82
 East Greenwich 38 13 25
 Warwick 281 58 223
 West Greenwich 18 4 14
 West Warwick 153 28 125
 Newport County 307 72 235
 Jamestown 9 3 6
 Little Compton 6 0 6
 Middletown 56 14 42
 Newport 161 26 135
 Portsmouth 45 19 26
 Tiverton 30 10 20
 Providence County 3,464 619 2,845
 Burrillville 48 16 32
 Central Falls 153 21 132
 Cranston 379 59 320
 Cumberland 89 29 60
 East Providence 213 30 183
 Foster 13 4 9
 Glocester 24 7 17
 Johnston 100 33 67
 Lincoln 75 20 55
 North Providence 118 25 93
 North Smithfield 25 11 14
 Pawtucket 478 70 408
 Providence 1,453 220 1,233
 Scituate 14 5 9
 Smithfield 52 10 42
 Woonsocket 230 59 171
 Washington County 357 82 275
 Charlestown 27 6 21
 Exeter 21 3 18
 Hopkinton 18 1 17
 Narragansett 44 6 38
 New Shoreham 6 3 3
 North Kingstown 77 18 59
 Richmond 25 8 17
 South Kingstown 87 17 70
 Westerly 52 20 32

TABLE 18 - RHODE ISLAND RESIDENT FETAL DEATHS 
BY CITY OR TOWN OF MOTHER'S RESIDENCE AND MODE OF DELIVERY: 2005
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