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Abstract

Background: In 2003, New York City (NYC) implemented a series of coordinated policies
designed to reduce non-communicable disease.

Methods: We used coarsened exact matching (CEM) of individuals living inside and
outside NYC between the years of 1992-2000 and 2002-10 to estimate difference-in-
difference survival time models, a quasi-experimental approach. We also fitted age-
period-cohort (APC) models to explore mortality impacts by gender, race, age, borough
and cause of death over this same time period.

Results: Both CEM and APC models show that survival gains were large in the pre-2003
era of health policy reform relative to the rest of the USA, but small afterwards. There is
no clear link between any policy and changes in mortality by age, gender, ethnicity, bor-
ough, or cause of death.

Conclusions: NYC’s gains in survival relative to the rest of the nation were not linked to
the city’s innovative and coordinated health policy efforts.
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Key Messages

¢ In 2003, the City of New York implemented a large-scale, coordinated public health campaign.
¢ Life expectancy gains in the City of New York have outpaced the rest of the USA.

nated health policies.

* Using quasi-experimental methods, we find that the overall gains in life expectancy are not due to the city’s coordi-

* Likewise, the specific causes of death in New York City do not mesh with any of the city’s specific health policies.
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Introduction

In 1990, New York City (NYC) had a life expectancy at
birth that was 4 years behind that of the nation as a whole
(68 years), but by 2010, it was 2 years ahead of the rest of
the nation with a life expectancy of 78.! Many, including
the mayor’s office, linked this increase in life expectancy to
a set of ambitious public health initiatives under Mayor
Bloomberg.>™ These initiatives were widely regarded as
highly innovative and unprecedented, requiring coordin-
ation and cooperation between city agencies, re-design of
the urban landscape, and new regulations on unhealthy
foods and drugs.”*® This coordinated approach has since
become a global model for public health action, and has
been adopted by many localities.”

The NYC health initiatives included smoking bans, cig-
arette taxation, trans fat bans, nutrition labelling in res-
taurants, new green space, active design recommendations
for buildings, protected bicycle lanes, bicycle sharing pro-
grammes, public transport enhancements and traffic calm-
ing measures (among over 100 other interventions).® These
programmes were implemented at remarkably low cost.
For instance, stone foundations of unused bridges and in-
expensive, portable furniture were used to construct green
spaces at a negligible cost to the taxpayer.

These measures were accompanied by sharp declines in
smoking prevalence, reductions in accidents and increased
public transit use.”'® However, these changes came on the
heels of massive demographic changes in NYC."'™!® Foreign-
born and US-born newcomers to NYC live significantly lon-
ger and are less likely to smoke than US-born New
Yorkers.'*!'> To determine whether the story of NYC’s suc-
cess in risk factor profiles and longevity is simply a story of
demographic changes (or other secular, non-local trends), or
whether the Bloomberg era health policies actually played a
role in the city’s falling mortality rates, we used two datasets
and two separate methods to examine the impact these poli-
cies might have had on mortality rates in NYC.

Methods

Overview

We used both age-period-cohort analysis (APC) and coars-
ened exact matching (CEM) in this study. CEM allows for
a quasi-experimental (difference-in-difference) estimation
of the effect of NYC’s policies on survival'® by matching
NYC respondents to other US respondents who share simi-
We analysed these
matches both before and after the initiation of Mayor

lar demographic characteristics.

Bloomberg’s coordinated health efforts in 2003 (our ex-
posure of interest), and then compared the overall differ-
ences in mortality. However, this quasi-experimental

technique relies on a sample, and does not allow for granu-
lar visualization of the changes that occurred in NYC be-
tween 1990 and the present day. We therefore employed
an APC analysis by age, gender, race, ethnicity, borough
and cause of death to show period-based trends in mortal-
ity between 1990 and 2011.

We first use the National Longitudinal Mortality
Survey (NLMS) to match respondents who lived inside and
outside NYC at the time of their interview and time of
their death using CEM,'® a method that is conceptually
similar to propensity score matching. We examine mortal-
ity outcomes over two time periods: (i) the pre-exposure
period (1992-2000); and (ii) the post-exposure period
(2003-10).

Next, we use annual death certificate data and official
US population estimates to fit APC models to all deaths (ra-
ther than a smaller sample of deaths as in the CEM analysis)
to observe if period-based variation in NYC mortality rates
corresponds as expected with the city’s policies.'”'® We test
these expected policy impacts by stratifying the APC ana-
lyses. Our a priori hypotheses across both analyses were
that: (i) the 100 or so public health policies implemented
under Mayor Bloomberg produced a measurable overall
reduction in mortality over a roughly 20-year period of be-
fore/after surveillance; (ii) these reductions would be notable
after (relative to before) their implementation in comparison
with a similarly-matched cohort of Americans; and (iii) spe-
cific policies would be powerful enough to produce notice-
able reductions in particular types of death, especially:
accidents among young survey participants from
Manhattan and Brooklyn; homicides city-wide; and cardio-
vascular-associated mortality among middle-aged partici-
pants city-wide.

A priori hypotheses surrounding predictable policy mor-
tality impacts relevant to the APC models take into account
the important observation that the city’s policy reforms
were not uniformly distributed across the city. For example,
Manhattan and Brooklyn disproportionately benefited from
traffic calming measures, bike lanes and bike sharing pro-
grammes and closure of roads to put in public spaces.®'”*!
Some such changes were demand driven and others were
only possible in places with business improvement districts
(that could move tables and clean spaces at night), limiting
most development to more affluent neighbourhoods in
Manhattan and Brooklyn.>” These particular types of initia-
tives would be expected to reduce fatal collisions between
pedestrians and bicyclists with motor vehicles. We would
expect anti-smoking measures, food regulations and exer-
cise measures to have impacts on heart disease (the most
common smoking-, diet- and exercise-associated cause of
death) across boroughs, but to mostly affect middle-aged
men and older risk  of

women—groups most at
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cardiovascular disease.”> Given the relatively short time
frame of follow-up though, we would expect to see only
modest reductions in lung cancers, which can take years to
develop and therefore are most likely to manifest as cohort-
based trends.

CEM models and data

CEM is a form of propensity score matching that allows
the user to specify plausible levels of each matching vari-
able that the sample must be matched within; i.e. it ensures
a minimum degree of balance in the matching procedure.
After this initial ‘coarsened’ matching, the uncoarsened
variables are used in model estimation.”* CEM is prefer-
able to other matching procedures in terms of producing a
balanced sample and reducing model dependence and esti-
mation error.”*

CEM maximizes pairings of like-to-like among treated
(NYC) and untreated (remainder of the US) samples. We
use the NLMS as our data source. Whereas NLMS con-
tains multiple census data sources, the primary source of
data is from the March Annual and Social Economic
Supplements of the Current Population Survey. This sup-
plement is an annual survey designed to collect detailed
data about income, migration and health insurance, as well
as a broader range of general economic data for persons
aged 15 years and over. Roughly 60 000 households are
interviewed annually, and one member of each household
provides information for all members of the household. It
is weighted and standardized to be reflective of the US
population. The NLMS currently consists of approxi-
mately 3.8 million records with over 560 000 identified
mortality cases up to (but not including) 1 January 2012.%°
The NLMS data we employ contain 2.5 million observa-
tions of which 27 479 pertain to survey respondents resid-
ing within NYC in the years of interest. Of these, 25 830
were successfully matched to 900 242 NLMS participants
residing outside NYC. CEM can match multiple individ-
uals in one group to a single individual in another group
(to enhance statistical power).

The matching rate is the number of cases that were
matched as a percentage of all NLMS cases available for
matching (that is, in the appropriate cohorts and with non-
missing values for the matching variables) as shown.

(”men, matched T Mwomen, matched) 100
(Nmen‘ all + Nwomen‘ all)

The match rate for the 1992--2000 cohort was 77% for
the US sample and 93% for the NYC sample. The match
rate for the 2002-10 cohort was 73% and 95%, respect-
ively. Cases with missing values were dropped.

The NLMS has geographical location at the time of
interview and at the time of death. To select a matched
sample of individuals living inside and outside NYC with a
similar set of demographic and socioeconomic attributes,
we performed CEM across the following variables: race
(Black, White, other); Hispanic ethnicity (Puerto Rican,
Central/South American/Mexican, other or not Hispanic);
age (less than 25 years, 25-34 years, 35-44 years, 45-54
years, 55-64 years, 65-74 years, 75-84 years, greater than
84 years); education (<12 vyears, high school diploma,
some college, college degree, graduate degree); employ-
ment status (employed, not employed, not in labour force
aged less than 60, not in labour force aged 60 or more);
marital status (married, widowed/divorced/separated,
never married); veteran status (veteran, non-service); in-
come (less than $25,000, $25,000-$50,000, greater than
$50,000); and home ownership status (owns home, rents
in cash, non-cash renter).

We used stratified Cox proportional hazard models to
compare the likelihood of mortality for our sample before
and after the implementation of the Bloomberg administra-
tion’s public health initiatives. Individuals were followed
using administrative mortality follow-up data for a max-
imum of § years in each cohort to ensure equal follow-up
times in each of the period cohorts. The 1992-2000 follow-
up period was censored at 31 December 2001, and the
2002-10 period was censored at 31 December 2011. We
included an interaction between the indicator variable
denoting time period (1992-2000 vs 2002-10) and the indi-
cator denoting residence in NYC. A significant interaction
term is an indication of effects of the Bloomberg policies
on survival. Difference-in-difference estimates were com-
puted for women and men separately, as well as for the
pooled sample. Stata version 13 (College Station, TX) was
used for all analyses.

APC models

Population data for the APC models were obtained from
the 1990-2011 Bridged-Race Population Estimates.”®
Deaths for US residents and those in large cities in high-
immigration states of Arizona, California, Florida, Illinois,
and Texas between 1999 and 2010 were obtained from an
Underlying Cause of Death request via CDC Wonder.*®
Counts of death among New York City residents between
1990 and 2004 are made publicly available at the county
level by the National Vital Statistics System’s (NVSS)
Multiple Cause of Death Files, and NYC deaths between
2005 and 2010 were obtained from the NYC Department
of Health and Mental Hygiene Death Master File.

We used the intrinsic estimator (IE) technique to fit
APC models on age-specific mortality rates. This is a



1242

International Journal of Epidemiology, 2017, Vol. 46, No. 4

commonly used approach for parameter estimation in mul-
tiple classification APC models.”” Our APC analysis ex-
plores trends in age-specific mortality rates for three
groups: (i) those within the USA as a whole; (ii) those resid-
ing within the five boroughs of NYC; and(iii) those resid-
ing in other US cities with large numbers of immigrants.
Logged counts of deaths within each APC cell are assumed
to follow a Poisson distribution.

We stratified models in the following ways: (i) all-cause
age-specific mortality rates; (ii) those among children and
adolescents (ages 1-4 through 15-19), younger-aged adults
(ages 20-25 through 35-39), middle-aged adults (ages 40-
44 through 60-64) and older-aged adults (65-69 through
80-84); (iii) select causes of death that have been targeted
by NYC health initiatives (circulatory diseases, diabetes,
lung cancer, breast cancer, and other cancers, transport-
related accidents, homicides and infectious diseases); (iv)
by each NYC borough, in order to explore spatial vari-
ation in the period-based trends of NYC mortality; and (v)
non-Hispanic White, non-Hispanic Black and Hispanic
NYC residents. We stratified trends by borough because
Manhattan and Brooklyn received an unusually large share
of the Bloomberg administration’s investments. For in-
stance, 100% of the bike-sharing programme and public
plaza space went to these boroughs. On the other hand,
Queens did receive a large proportion of the city’s immi-
grant population since 1990 and the Bronx received a good
share of HIV prevention funding.”® Robustness checks
were applied to all APC models. Further details of the APC
methods and results are available in the supplementary ap
pendix (available as Supplementary data at IJE online).

The Columbia University institutional review board
approved this study, and the NLMS was approved by the
Centers for Disease Control and Prevention. Statistical
code (modified to remove any potential identifying infor-
mation) is available from the authors.

Results

CEM analysis

The supplementary appendix (available as Supplementary
data at IJE online) describes the selection of a control
group through CEM across a set of demographic and soci-
oeconomic variables (race, Hispanic ethnicity, age, educa-
tion, employment status, marital status, veteran status,
income and home ownership).

Table 1 contains the basic demographic profiles of indi-
viduals included in the treatment and control groups after
CEM. The racial and ethnic makeup of our cohorts
changed substantially over time, with White respondents’
share of the matched observations declining over time

among both men (falling from 71% of the 1992-2000 co-
hort to 58% of the 2002-10 cohort) and women (falling
from 69% to 55%). The percentage of respondents of
Central American, South American or Mexican ethnicity
rose from approximately 12% to 20% for both men and
women over the same time period. Women in the post-
intervention cohort were more likely to be employed (48 %
vs 43%) and less likely to be widowed, divorced or sepa-
rated (23% vs 27%). Men in the later cohort were less
likely to be veterans (5% vs 11%). Male income was rela-
tively stable across the two cohorts, whereas women’s in-
comes rose, on average, in the second cohort. Home
ownership was slightly more common among both men
and women in the post-intervention cohort.

Stratified Cox proportional hazard models indicate that
male and female NYC residents in the 1992-2000 cohort
faced a markedly lower hazard of mortality relative to
non-NYC residents [Table 2; hazard ratio (HR) = 0.74;
95% confidence interval (CI) = 0.67, 0.82]. This was true
for men (HR =0.73; 95% CI=0.63, 0.84), and for women
(HR=0.76;95% CI=0.66, 0.87).

When comparing the 2002-10 cohorts, NYC residents
still faced a lower relative risk of mortality compared with
non-NYC residents (HR = 0.80; 95% CI=0.70, 0.91 over-
all; and HR =0.82; 95% CI=0.67, 1.0, HR=0.78; 95%
CI=0.65, 0.94, for men and women, respectively).
However, the magnitude of this difference is diminished
somewhat compared with the 1992-2000 cohort. The HR
for NYC residents relative to the rest of the USA increased
by 0.08 overall, 0.12 for men and 0.03 for women. There
was no statistically significant interaction between time
and residence in proportional hazard models.

APC models

Figure 1 presents estimates of period-based trends in age-
specific standardized mortality rates for NYC women and
men and for all US men and women between 1990 and
2010, as well as for men and women in US cities with high
proportions of foreign-born residents. These cities were se-
lected as useful cities to compare with NYC, as the large
foreign-born population in NYC is one of its defining char-
acteristics. The largest investments made by the Bloomberg
administration were in traffic safety (accident reduction),
smoking (reduction of heart disease, stroke and cancer),
food content (reductions in heart disease via trans fat bans
and food labelling) and HIV prevention (e.g. free condom
distribution).® ‘Accidents’ (now called ‘crashes’ in NYC) are
among the most common cause of death among younger
people. Heart disease and cancers are more common causes
of death among older people. Furthermore, we should see
reductions in lung cancer (preventable via smoking
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Table 1. Descriptive data for men and women residing inside and outside New York City (NYC), surveyed before the implemen-

tation of the Bloomberg administration’s public health initiatives (1992-2000) and after implementation (2002-10). Values repre-

sent the weighted demographics of the matched analytical sample, with unweighted n reported alongside percentages
calculated using CEM weights, National Longitudinal Mortality Survey (1992-2011)

Men, 1992-2000 Men, 2002-10 Women, 1992-2000 ‘Women, 2002-10
Outside Inside Outside Inside Outside Inside Outside Inside
NYC NYC NYC NYC NYC NYC NYC NYC
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Age (mean, SD) 40.7 (18.2) 40.9(18.1) 40.0 (17.5) 40.2 (17.4) 42.8 (18.7) 43.0(18.7) 42.4(18.2) 42.6(18.2)
Education, 12.6 (3.9)  12.7(3.7)* 13.0(3.7) 13.1(3.6) 12.4(3.8) 12.4(3.7) 13.0(3.7)  13.0(3.7)
years (mean, SD)
Race
White 137589 (70.9) 3778 (70.9) 209901 (58.3) 3398 (58.3) 167329 (68.8) 4979 (68.8) 244644 (54.7) 4065 (54.7)
Black 10437 (20.0) 1065 (20.0) 24709 (27.1) 1581 (27.1) 17415 (24.2) 1751 (24.2) 39216 (32.0) 2375 (32.0)
Other® 5067 (9.1) 483 (9.1) 17532 (14.6) 854 (14.6) 5909 (7.0) 510 (7.0) 20494 (13.3) 991 (13.3)
Hispanic ethnicity
Puerto Rican 1278 (11.0) 586 (11.0) 2188 (8.3) 486 (8.3) 1796 (14.2) 1025 (14.2) 2974 (10.6) 787 (10.6)
Mexican 9651 (13.0) 693 (13.0) 26195 (19.2) 1122 (19.2) 9100 (12.0) 872 (12.0) 25721 (19.5) 1452 (19.5)
Not Hispanic 142164 (76.0) 4047 (76.0) 223759 (72.4) 4225 (72.4) 179757 (73.8) 5343 (73.8) 275659 (69.9) 5192 (69.9)
Employment status
Employed 110676 (59.2) 3155(59.2) 182964 (60.4) 3524 (60.4) 105379 (42.6) 3081 (42.6) 180836 (48.5) 3602 (48.2)
Not employed 8457 (12.0) 637(12.0) 15243 (11.9) 694 (11.9) 11343 (11.0) 797 (11.0) 17697 (10.5) 783 (10.5)
Not in labuor 16337 (16.3) 868 (16.3) 35503 (18.0) 1050 (18.0) 40700 (30.0) 2175 (30.0) 67977 (27.2) 2018 (27.2)
force,
age < 60
Not in labour 17623 (12.5) 666 (12.5) 18432 (9.7) 565 (9.7) 33231 (16.4) 1187 (16.4) 37844 (13.8) 1028 (13.8)
force,
age > = 60
Marital status
Married 95388 (49.9) 2656 (49.9) 152263 (48.8) 2849 (48.8) 105299 (38.0) 2750 (38.0) 164171 (39.3) 2923 (39.3)
Not married 9662 (11.0) 588 (11.0) 13196 (9.3) 545 (9.3) 39186 (27.5) 1990 (27.5) 54560 (23.2) 1721 (23.2)
Never married 48043 (39.1) 2082 (39.1) 86683 (41.8) 2439 (41.8) 46168 (34.5) 2500 (34.5) 85623 (37.5) 2787 (37.5)
Veteran status
Veteran 28394 (11.1) 589 (11.1) 21236 (5.4) 315(5.4) 57(0.2) 12 (0.2)* 58(0.2) 14 (0.2)
Non-service 124699 (88.9) 4737 (88.9) 230906 (94.6) 5518 (94.6) 190596 (99.8) 7228 (99.8) 304296 (99.8) 7417 (99.8)
Income (1990 US$)
< $25,000 49656 (46.4) 2473 (46.4) 74527 (43.1) 2511 (43.1) 80158 (57.6) 4173 (57.6) 113108 (51.5) 3828 (51.5)
$25,000-$50,000 50704 (28.9) 1540 (28.9) 75110 (29.4) 1714 (29.4) 57225(23.8) 1723 (23.8) 88929 (26.8) 1990 (26.78)
> $50,000 52824 (24.7) 1313 (24.7) 102505 (27.6) 1608 (27.6) 53270 (18.6) 1344 (18.6) 102317 (21.7) 1613 (21.71)
Home ownership
Owns home 107705 (32.2) 1715(32.2) 180722 (35.3) 2056 (35.3) 130271 (29.3) 2119 (29.3) 212305 (32.3) 2398 (32.3)
Rents in cash 44862 (66.7) 3552(66.7) 70870 (63.4) 3698 (63.4) 159644 (69.8) 5054 (69.8) 91485 (66.8) 4963 (66.8)
Renter, 526 (1.1) 59 (1.1) 550(1.4) 79 (1.4) 738 (0.9) 67(0.9) 564 (0.9) 70 (0.9)
non-cash
N (all) 210527 5799 363246 6188 234739 7719 399624 7773
N (matched) 153093 5326 252142 5833 190653 7240 304354 7431
N (unmatched) 57434 473 111104 355 44086 479 95270 342

?Asian/Pacific Islander, Native American/American Indian etc.

*Statistically significant at P < 0.05 using t tests for continuous variables and chi? tests for categorical variables.

cessation), but not breast cancer (no major primary preven-
tion programme). Were Bloomberg era policies responsible
for period-based reduction in mortality relative to the rest of
the country, we would expect to see falls in accident deaths
among young people and falls in heart disease (and possibly
lung cancer) among older people in NYC relative to the
comparison groups after 2003.

In the early 1990s, virtually all groups within NYC real-
ized large reductions in standardized mortality rates

relative to the USA as a whole or other urban areas see
Figures 1 and 2; the spike in 2001 seen in most younger
and middle-age groups and in the homicide cause of death
represents September 11-associated deaths.) For NYC
women and men aged 20-39 and for NYC girls aged 1-19,
period-based mortality reductions continued across the
2000s. The steepest reductions were seen before the
Bloomberg era, but it is plausible that Bloomberg era poli-
cies contributed to these reductions for these groups.
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Table 2. Results of Cox proportional hazards models examining relative likelihood of death of New York City (NYC) residents
compared with non-NYC residents, before and after the implementation of Bloomberg’s public health policies. National

Longitudinal Mortality Survey (1992-2011)

NYC residents, 1992-2000

NYC residents, 2002-10

Difference-in-differences

Hazard ratio® 95% CI (high, low) Hazard ratio®

95% CI (high, low)

Coefficient difference®  95% CI (high, low)

All 0.74 (0.67,0.82) 0.80
Men 0.73 (0.63,0.84) 0.82
‘Women 0.76 (0.66, 0.87) 0.78

(0.70, 0.91) 0.08 (-0.09, 0.24)
(0.67, 1.00) 0.12 (-0.13,0.37)
(0.65, 0.94) 0.03 (-0.19, 0.26)

“Mortality hazard ratios for New York City residents compared with non-NYC residents using coarsened exact matching based on race, Hispanic ethnicity,

age, education, employment status, marital status, veteran status, income and home ownership.
The value represents the difference of the beta coefficient for the 1992-2010 period and the 2002-10 period, and the associated P-value. LCL; lower confidence

limit, UCL; upper confidence limit.

For other age groups, the fall in standardized mortality
rates seen in the 1990s in NYC relative to comparison
groups slowed (e.g. women aged 40-64), stalled (e.g, male
populations aged 1-19 and 65-84) or even increased relative
to comparison groups (e.g. male population aged 40-64).

Period-based trends in NYC men’s and women’s mor-
tality rates from homicides and transport-related accidents
among young adults (top panels) and circulatory diseases
and lung cancer (bottom panels) are shown in Figure 2.
Period-based reductions in these causes of death occurred
across the 1990s and 2000s, with the largest mortality re-
ductions pre-dating the Bloomberg era policy reforms.
More detailed figures, along with period-based data by
race, ethnicity and borough, are included in the supplemen
tary appendix (available as Supplementary data at IJE on-
line). These additional analyses in the supplementary ap
pendix show that non-preventable causes of death, such as
breast cancer, fell and rose in tandem with preventable
causes of death, and do not support hypothesized patterns
of mortality that might be linked to Bloomberg era policies
after 2003. An exception is the set of results showing that
the largest period-based reductions in NYC mortality
occurred in Manhattan, especially for mortality among
younger-aged men and women (e.g. ages 1-39). However,
the results also suggest that the period-based reductions in
Manhattan mortality began before the Bloomberg era
policies.

Discussion

Could NYC’s exceptional gains in life expectancy be
attributed to its innovative public health agenda? We find
that New Yorkers had survival advantages relative to other
Americans that pre-dated NYC’s aggressive health policy
campaign. In both the quasi-experimental CEM and the
descriptive APC models, we noted some convergence be-
tween the USA and the rest of the nation in the post-2003

period. Moreover, the APC models showed no clear link
between a priori hypothesized mortality impacts and spe-
cific policies for any specific cause of death. Nor do the
APC models show linkages between the geographical im-
plementation of a policy and outcomes within a specific
geographical region (e.g. protected bike lane construction
in Manhattan and Brooklyn and traffic fatalities in these
boroughs).

Although our findings do not support the hypothesis
that the Bloomberg era policies improved health, they also
do not refute them. Rather, any such gains might have
been overwhelmed by factors that began to reduce mortal-
ity rates at rates that were greater in NYC than in the rest
of the nation at least as early as the 1990s. This may have
left less room for further reductions in the 2000s.

The leading hypothesis is that mortality rates in NYC
fell due to higher migration rates to and from NYC relative
to the rest of the nation.! Previous work has suggested that
newcomers to NYC (whether wealthy Americans or
foreign-born people) are less likely to smoke, to drive cars,
to commit violent crimes or to eat unhealthy foods.'>**®

However, we find that NYC is a place that is healthier
than other parts of the country even when immigration
and migration of wealthier US-born people are taken into
consideration in the analysis. (The CEM analysis matches
for characteristics of those inside and outside NYC over
two periods, for example, and the APC analysis compares
NYC with other high-immigration cities.) However, it may
also be that migration indirectly produces health among
native New Yorkers by normalizing safe driving and a
healthy lifestyle, and by driving demand for healthy foods
in markets. If these spill-over effects are the driver of the
better health outcomes we observe in the 1990s, then the
city’s pro-immigration policies may have done more for its
average health gains than its public health policies.

Together, our two analyses form a complementary and
remarkably consistent picture of what happened in NYC
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Figure 1. Period-based variation in all-cause age-specific mortality rates in New York City, the US population and US cities with large foreign-born
populations (‘Hi Imm’), 1990-2010. National Vital Statistics Survey System and New York City Department of Health and Mental Hygiene Death
Master File. (The Y-axis, ‘Standardized Mx’ refers to the standardized mortality rate per 100 000 persons and the X-axis refers to the year of the
analysis).
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Death Master File. (The Y-axis, ‘Standardized Mx’ refers to the standardized mortality rate per 100,000 persons and the X-axis refers to the year of the

analysis).

relative to the rest of the country (or other high-immigra-
tion urban areas) since 1990. Whereas the CEM analysis
provides a causal estimate of the impact of the policies on
mortality overall, the APC analysis provides a more granu-
lar view of mortality trends in NYC—showing who was af-
fected, where they were affected and of what they died.

However, it is not a complete picture. These combined
approaches do not include measures of morbidity and have
limited follow-up, and the CEM analyses do not allow for
analyses across more than two points in time (somewhat
increasing the chance of unobserved bias). Whereas the
CEM models do account for all migration effects, the APC
models only account for migration indirectly (via compari-
sons with other urban areas that are largely affected by
healthy immigrant biases) and are subject to stronger as-
sumptions.”> CEM models, on the other hand, can only
measure whether mortality fell, not why.

The mortality reductions in the 1990s (seen in both the
APC and CEM models) produced a much healthier city,
and it is possible that mortality rates would have stabilized
or even increased without the package of over 100 public
health policies. These limitations should not be taken
lightly, because the study could be perceived to have deep
implications for public health policy. We do not find evi-
dence that any given policy was successful. Surveillance

data show that there were dramatic decreases in smoking
rates observed in the 2000s and also increases in exercise.’
If these gains were due policy rather than migration, we
should have observed a large reduction in circulatory dis-
eases among middle-aged and older New Yorkers.*’
However, standardized mortality rates for these causes
(and for lung cancer) among older New Yorkers increased
in the post-2003 era (Figures 1 and 2).Finally, mortality
from diseases that should not have been influenced by any
policies (e.g., breast cancer) showed declines in the 1990s
in perfect parallel with those diseases that were preventable
(see supplementary appendix).

These findings underscore a stronger political real-
ity—even with a committed mayor who efficiently co-
ordinates policies across city agencies, politics get in the
way of health. Many scholars of this era argue that very
little was actually accomplished because many or most
of the initiatives met with political resistance.® Bike
lanes required lengthy community board fights.
Congestion pricing was defeated. Those programmes
that were implemented were unquestionably innovative,
but the monetary investments in health that were made
under Bloomberg were modest.

Whereas our findings do not support the notion that

coordinated public health efforts in NYC were responsible
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for the observed gains in life expectancy, they also do not
refute the claim. NYC is by its nature very similar to the
public health ‘ideal’ seen in many European cities and has
been so for a long time, and this ideal improved under the
Bloomberg administration. Low-rise buildings with ample
public transport and shopfront space mean that New
Yorkers have many more opportunities to shop and work
within their own communities, thereby increasing exercise
while reducing exposure to automobile pollution and traf-
fic accidents.>"** In this respect, New York has been on a
steady upward improvement since its boom in public trans-
port ridership, seen after investments in its subway lines
and policing starting in 1989.%" Indeed, the gains in life ex-
pectancy within New York have paralleled those of
Australia, Canada, the UK, Sweden, France, Japan and
The Netherlands—countries with very similar urban infra-
structure to NYC—at the same time as the rest of the USA
is falling far behind these nations with respect to changes
in life expectancy.” In this sense, New York City might
not be so exceptional after all. It might simply be that the
rest of the nation is falling behind.

Supplementary Data

Supplementary data are available at IJE online.
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Evaluation is foundational to public health practice. As a
health department, we frequently monitor process out-
comes (i.e. did the public recall our media campaigns?) and
less often use longer-term outcomes (i.e. disease preva-
lence, hospitalization rates). Reduced mortality—still less
used — is rightly viewed as a critical metric.

Muennig and colleagues report an ambitious attempt to
quantify the impact of New York City initiatives launched
under Mayor Michael Bloomberg on overall mortality and
specific causes of death.' They offer a complex approach to
isolate the specific impact of the City’s initiatives, but ulti-
mately conclude that their analysis can neither prove nor dis-
prove cause and effect. What should we take away from this?

First is the immense value of researchers contributing to
evaluation science. Here are posed at least two questions:
Are officials’ claims to reducing the City’s mortality rate
valid? And were health advances experienced by the same
people who became healthier, or rather by newcomer,
healthier residents? The authors used complementary
approaches, coarsened exact matching (CEM) based on sur-
vey data, and age-period-cohort (APC) models based on

administrative death records, to determine mortality change
between 2002 and 2010. They compare this with a baseline
period of 1992-2000 and controlled for differences in dem-
ographics, including immigration. These approaches allow
the researchers to estimate the magnitude of change while
controlling for factors that affect mortality rates.

These models are useful, but our analysts were unable to
replicate several of the reported findings. Making the data
publicly available would be of great service. Moreover, the
design’s pre- and post-periods implied a meaningful differ-
ence between the two periods. Control of non-communicable
diseases (NCDs) intensified under Bloomberg, but these
efforts were not a rupture from the preceding years.”

As practitioners at the interface of politics and science, we
welcome prideful statements by elected officials about public
health, especially in the neglected area of chronic disease. For
any NCD analysis, the main challenge is time: these diseases
have a long natural history. As the authors note, impact might
be expected to take more time. And implementation — never
instant — was often challenged in the legislature and the courts.
We question whether mortality is the most useful measure of
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