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World Trade Organization membership and changes in
noncommunicable disease risk factors: a comparative interrupted

time-series analysis, 1980-2013
Krycia Cowling,? Elizabeth A Stuart,” Roni A Neff,* Daniel Magraw,® Jon Vernick® & Keshia Pollack Porter®

Objective To investigate the relationship between joining the World Trade Organization (WTO) and the availability of several commodities
with both harmful and protective effects for the development of noncommunicable diseases.

Methods We used a natural experiment design to compare trends in the domestic supply of tobacco, alcohol and seven food groups,
between 1980 and 2013, in 21 countries or territories joining WTO after 1995 and 26 non-member countries, using propensity score
weights. We applied a comparative interrupted time-series framework, by using multivariate random-effects linear models, adjusted for
gross domestic product per capita, the percentages of urban population and female labour force participation. In the tobacco model, we
controlled for Member States that had ratified the Framework Convention on Tobacco Control and in the alcohol model, the percentage of
the population identifying themselves as Muslim.

Findings Following accession to WTO, member states experienced immediate increases in the domestic supply of fruits and vegetables of
55 g per person per day on average, compared to non-member countries. The analysis showed gradual increases in the geometric mean
of the supply of tobacco and alcohol of 6.2% and 3.6% per year, respectively. We did not detect any significant changes in the availability
of red meats and animal fats; seafood; nuts, seeds and legumes; starches; or edible oils; and results for sugars were inconsistent across
model variations.

Conclusion The results suggest that WTO membership may lead to increases in both harmful and protective factors for noncommunicable
disease, but further exploration of country-specific variation is warranted.

Abstracts in S5 H13Z, Francais, Pycckuii and Espafiol at the end of each article.

Introduction

Noncommunicable diseases are increasing in prevalence
worldwide, especially in low- and middle-income countries,
and now account for most of the global morbidity and mor-
tality.! Unhealthy food and alcohol consumption and tobacco
use contribute to a significant proportion of the noncommu-
nicable disease burden. These three risk factors collectively
explain approximately one-quarter of the total disease bur-
den worldwide.” Evidence suggests that globalization and, in
particular, trade and investment liberalization may play a key
role in increasing the supply of these risk factors.>* Studies
have shown that as countries liberalize, the consumption of
unhealthy commodities increases.”” For example, consump-
tion of meats high in fat has increased in the Federated States
of Micronesia due to decades of foreign dependence and food
imports,® consumption of high-sugar and high-fat items has
increased in Fiji after becoming increasingly reliant on food
imports’ and meat and snacks consumption increased in
Central America after lowering trade barriers."

Few studies have used longitudinal data from many coun-
tries or causal inference methods to examine relationships
between trade and investment liberalization and changes in
noncommunicable disease risk factors, limiting conclusions
about generalizability and causality from existing studies. A
systematic review found that liberalizing trade and investment

was associated with increased imports and consumption of
edible oils, meats, processed foods and sugar-sweetened bev-
erages, while the results for tobacco were inconclusive.! A
study examining 42 countries showed that between 1970 and
1995, higher trade volume was significantly associated with
increased cigarette consumption in low- and middle-income
countries only.'”” However, another study did not detect any
relationship between foreign direct investment and tobacco
consumption in 50 low- and middle-income countries between
1997 and 2010. The study, though, found a significant positive
association between increased foreign direct investment and
consumption of alcohol and processed foods high in salt, fat
and sugar.’ Case-control studies have identified an increase
in sugar-sweetened beverage sales in Viet Nam following its
accession to the World Trade Organization (WTO),"” while
no significant changes were detected of such sales in Peru
following its ratification of a free trade agreement with the
United States of America."

WTO agreements and institutions are an important set
of trade policies. As of 2017, 164 countries were members of
WTO, 126 of whom were original members of the predecessor
General Agreement on Tariffs and Trade.”” Accession to the
WTO is a discrete liberalizing event that is broadly comparable
across countries, despite variations in accession commitments
between countries, facilitating the comparison of countries
joining the WTO with non-member countries. To provide
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Commodity, by year

Country or

Edible oils
(kg/capita)

Seafood Red meats and Starches Sugars
(kg/capita) (kg/capita) (kg/capita)

Nuts, seeds and

Fruits and
vegetables

Alcohol
(kg/capita older

Tobacco
(g/capita older

territory

| fats
(kg/capita)

1993

animal

legumes
(kg/capita)

1993
0.9
42

(kg/capita)

1993
26838

than 14 years)

1993

than 14 years)

1993
3390.0

2011

1993

2011

1993

2011

1993
105.2
196.8

2011

2011

1993

2011

2011

2011

2011

7.3
9.8

24.8 30.2 33

203.5

474 533 418
28.1

369.2 46 416

371.0

60.7 52.7

3072.2

Samoa®

16.0 239 7.2

1532

10.9

28

254

8.1

46.9 613 2920

163.4

782

Sao Tome and
Principe
Sudan®

6.0
10.7

162.2 27.1 372 79
175.6
2183

234.8
235.1

143.6 9.9 16.9 1.8 2.1 255 34.8 1874
0.5 189.1
305.5

185.7

83.7
146.6

121.8 586

150.6
1605.8

19.0

10.9

13.0 124

0.5

4.0

14
10.8

14
79
12.0

88

6.2

148.7
9223
1029.2

Tajikistan®<

4.7

11.5

33
16.7

6.0 40.2 32.8

0.0
46

12.6

49.8
208.6
3116
277.3

46.6
127.9
160.0
3417

283.0
1361.6

Timor-Leste

75
10.2

94
10.2

215.7
2324
243.7

56.9

35.1

36
0.7

0.3

04
0.7

4.7

Turkmenistan®
Uzbekistan®
Vanuatu®
Yemen

133

134

0.9 27.0 37.9
313

1.2
74

18.6

114

534 287.8
1.1

5789
21044

20.3 7.0 5.7
7.7

9.2

314 3111

355

33.7

6.2

6.7

336.2
2454.6

7.0

25 8.2 10.6 177.9 1711 20.2 286

6.0

0.6 66.1 704 7.0

34

WTO: World Trade Organization.

? We obtained membership dates from the WTO web site.””

® We analysed former Soviet Union member states data from 1992.

¢ We did not analyse data after 2012 since the country joined WTO in 2013.
4 We did not analyse data after 2011 since the country joined WTO in 2012.

¢ Data ended in 2011 when country divided into Sudan and South Sudan.
Note: Quantities for each commodity for the periods before and after joining the WTO are presented for the first and last years with complete data for all countries, except for pre-exposure tobacco data for Oman, which are from 1992.

Krycia Cowling et al.

quantitative evidence on the role of
trade and investment liberalization in
the global noncommunicable disease
burden, we studied changes in the do-
mestic supply of tobacco, alcohol and
several food groups at the national level
after WTO accession and compared to
these trends in non-member countries.

Methods
Study design

We used a natural experiment approach
to compare domestic supply patterns
of nine commodities in 47 countries
or territories, from 1980 to 2013: 21
countries or territories joining WTO
between 1996 and 2008 (exposed group)
and 26 countries notin WTO as of 2011
(unexposed group; Table 1). We defined
exposure as accession to WTO and the
post-exposure period was therefore the
beginning of each country’s individual
WTO joining date. The years 1980 to
1995 comprise the pre-exposure period
for all countries, as the first countries
joined the WTO in 1995.

The commodities were tobacco (all
types); alcohol (all types, including beer,
wine and spirits); and seven food groups
relevant to the development of noncom-
municable diseases, either protective or
harmful. These food groups were: fruits
and vegetables; nuts, seeds and legumes;
seafood; red meats and animal fats; sug-
ars; starches; and edible oils. We based
the selection of these food categories
on a review of common elements of
indices of dietary quality’*" and dietary
diversity**?! and available evidence on
the protective and harmful effects of
major food groups for the development
of noncommunicable diseases.”””** A
list of food items included in the dif-
ferent commodity groups and the data
completeness for each item is available
from the figshare data repository.”” We
hypothesized that following WTO ac-
cession, the supply of tobacco, alcohol,
edible oils, red meats and animal fats
and sugars would increase; the supply
of starches and nuts, seeds and legumes
would decline. The expected trends in
fruits and vegetables and seafood were
unknown.

From our sample, we excluded
original member states of WTO and
all members of the former General
Agreement on Tariffs and Trade. Nine
countries in the unexposed group joined
WTO in the final two years (2012-2013)

Bull World Health Organ 201 9;97:83—96A| doi: http://dx.doi.org/10.2471/BLT.18.218057
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Table 2. Baseline characteristics of countries included in study on WT0 membership and changes in noncommunicable disease risk factors

Covariates WTO0 members? (n=21) WTO0 non-members (n1=26)  Standardized difference in means (P)"*
No. of countries per area NA (0.55)
East Asia and Pacific 4 8
Europe and central Asia 10 7
Latin America and Caribbean 2 1
Middle East and north Africa 3 5
North America 0 0
South Asia 1 1
Sub-Saharan Africa 1 4
No. of former Soviet Union 8 7 NA (0.41)
member states
Mean GDP per capita in 2005 Int$ (SD)
Year 1980 5565 (8314) 6907 (9697) 0.15 (0.69)
Year 1995 4805 (4 845) 6357 (11005) 0.18 (0.55)
Mean % of female labour force participation (SD)
Year 1980 441 (25.1) 42.1 (26.0) —0.08 (0.82)
Year 1995 51.9(183) 46.5 (22.4) —0.26 (0.37)
Mean % of urban population (SD)
Year 1980 38.2(20.6) 37.2(21.9) —0.05 (0.90)
Year 1995 53.1(20.1) 45.8(20.9) —0.35(0.23)
Mean % of Muslim population (SD)¢
Year 1980 30.0 (40.4) 36.0 (43.4) 0.14(0.70)
Year 1995 224 (36.2) 418 (42.8) 048 (0.11)
Mean weight of commodity per capita®
Tobacco, gram (SD)f
Year 1980 1890 (1532) 2182 (1997) 0.16 (0.67)
Year 1995 1358 (1045) 1913 (2716) 0.26 (0.38)
Alcohol, kilogram (SD)"
Year 1980 25.2 (36.9) 29.8 (33.0) 0.14 (0.72)
Year 1995 29.2 (26.2) 26.3(27.5) —0.11(0.71)
Fruits and vegetables, kilogram (SD)
Year 1980 108.9 (74.7) 165.8 (93.0) 0.64 (0.09)
Year 1995 137.1 (61.1) 159.0 (113.2) 0.23 (0.43)
Nuts, seeds and legumes, kilogram
(SD)
Year 1980 6.0 (3.5) 79(6.2) 0.36 (0.34)
Year 1995 44(26) 6.4 (6.7) 0.38(0.19)
Seafood, kilogram (SD)
Year 1980 7.7 (6.8) 17.0(17.8) 0.62 (0.09)
Year 1995 9.5(89) 13.9(18.6) 0.30(0.32)
Red meats and animal fats, kilogram
(SD)
Year 1980 28.0(32.2) 27.2(18.2) —0.03(0.93)
Year 1995 37.3(23.8) 28.7 (20.9) —0.38(0.20)
Starches, kilogram (SD)
Year 1980 193.1(37.2) 223.0(52.1) 0.62 (0.10)
Year 1995 215.5(55.4) 207.8 (53.3) —0.14 (0.63)
Sugars, kilogram (SD)
Year 1980 244 (14.8) 23.9(14.1) —0.04 (0.93)
Year 1995 23.2(8.9) 215(13.1) —0.15 (0.61)
Edible oils, kilogram (SD)
Year 1980 6.1(4.5) 6.8 (4.4) 0.15(0.70)
Year 1995 7.3 (4.8) 83(5.5) 0.19(0.52)

GDP: gross domestic product; Int$: international dollars; NA: not applicable; SD: standard deviation; WTO: World Trade Organization.

2 Countries joining WTO between 1996 and 2008.

® We calculated standardized difference in means as follows: (mean for non-member states — mean for member states)/(combined standard deviation).

¢ For continuous variables, we used two-sided t-tests to calculate P-values. For or categorical variables, we used y” tests.

4 Covariate used in alcohol models only.

¢ Commodity available for domestic consumption.

" Data for population older than 14 years.

Note: The years presented are the first (1980) and last (1995) years we used for analyses of the period before countries and territories included in the study started to join WTO.

Bull World Health Organ 2019;97:83-96A| doi: http://dx.doi.org/10.2471/BLT.18.218057 87
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or after the analysis period; data for
these countries were censored to exclude
values in or after the year they joined.
For countries that comprised the former
Soviet Union (eight exposed, seven un-
exposed), the analysis period begins in
1992, when independent countries were
established.

Data sources

The data sources for all commodities
were the Food and Agriculture Orga-
nization national commodity balance
sheets (tobacco) and food balance sheets
(all other commodities), which measure
the annual supply of each commodity,
by country, and are widely used as a
proxy for consumption.”**” We obtained
covariate data on urban population and
female labour force participation from
the World Bank’s World Development
Indicators;*® population data from the
United Nations Population Division;”
gross domestic product (GDP) per
capita from the Institute for Health
Metrics and Evaluation;®® percent-
age Muslim population from the Pew
Research Center;’ and the ratification
dates for the Framework Convention
on Tobacco Control (FCTC) from the
United Nations Treaty Collection.”

Variables

We measured all commodity variables
in units of grams (tobacco) or kilograms
(all other commodities) per capita. For
tobacco and alcohol, we restricted these
measures to the population older than
14 years, as is standard.’*** We con-
trolled for the following key confound-
ers established by the existing literature
in all models: GDP per capita, urban
population and female labour force par-
ticipation.** Models for alcohol included
each country’s proportion of population
identifying themselves as Muslim as
a covariate, because being Muslim is
linked to lower rates of alcohol use.”
Models for tobacco included a variable
indicating whether the country had
ratified the FCTC, because this ratifica-
tion represents a commitment to reduce
tobacco use.*

Propensity score weights

With observational data, the non-
random assignment of the exposure (in
this case, WTO membership) can create
imbalance in covariates and baseline
levels of the outcome variables between
the groups compared.”” Characteristics
of the groups in the pre-exposure period

88

k factors, 1980-2013

ble disease ris|

In noncommunica

Table 3. Model output from best-performing model to study WTO membership and changes

Sugars Edible oils*

Red meats and animal Starches

Fruits and Nuts, seeds Seafood?
vegetables and legumes®

Alcohol?

Tobacco?

Variable

fats®

Fixed effect, coefficient (P)
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are presented in Table 2. Although no
differences were statistically significant,
to improve comparability, we estimated
and applied propensity score weights
that optimized comparability on pre-
exposure values of each commodity.

In the first step, we estimated pro-
pensity scores to predict the probability
of WTO membership as a function of
annual values of each commodity in
the pre-exposure period using a gen-
eralized boosted regression modelling
approach.”®* In the second step, we used
propensity scores to construct weights
for each country, with all exposed coun-
tries or territories receiving a weight of
1, and unexposed countries receiving a
weight of p/(1-p), where p is the esti-
mated propensity score. This weighting
estimates the average treatment effect on
the exposed group, i.e. the average effect
of joining WTO for those countries or
territories that did join.

Fig. 1 (available at: http://www.who.
int/bulletin/volumes/97/1/18-218057)
displays the balance, between the
groups, for annual values of the com-
modities and covariates during the
pre-exposure period, before and after
applying weights. The balance metric is
the absolute value of the difference in
group means divided by the standard
deviation across both groups; 0.25 is a
generally accepted balance threshold.”
Improvements are reflected by the
weighted values generally being closer
to zero than unweighted values, though,
in several cases, improving balance on
commodities sacrificed balance on co-
variates. However, we further controlled
for the influence of covariates in the
regression models.

Commodity models

We modelled changes in domestic sup-
plies of the commodities using separate
linear regression models for each of
the nine commodities in a comparative
interrupted time-series framework. We
used WTO membership as the treat-
ment (¢) term and used a treatment*year
interaction (ty) term to compare the
pre- and post-exposure level and trend
in the commodities (c), respectively, in
the exposed versus unexposed groups.*
For unexposed countries, the WTO
membership variable was always 0. For
exposed countries, this variable ranged
from 0 (before accession) to 1 (after ac-
cession); for the year of each country’s
accession to WTO, we used a fraction
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reflecting the number of days of mem-
bership. Each commodity model had the
following equation:

¢, = ,BU + 181 (year )j + Bz (t )IJ
+B,(v), +B,(x), +e,

where i indexes country; j indexes year
(1980 to 2013); x is a set of countries-
and year-specific covariates; f’s repre-
sent coeflicients estimated by the linear
model; and ¢ is the residual error term.
Covariates for urban population, female
labour force participation and percent-
age Muslim population (alcohol model
only) were continuous, ranging from 0
to 100%. The FCTC covariate (tobacco
model only) ranged from 0 (not ratified)
to 1 (ratified), with a fraction reflecting
the number of days after ratification
in the year during which each country
was ratifled. All models were run with
commodity-specific propensity score
weights applied as inverse-probability-
of-treatment weights.

We tested multiple model varia-
tions for each commodity. For six com-
modities (tobacco; alcohol; red meats
and animal fats; seafood; nuts, seeds
and legumes; and edible oils), we log-
transformed the commodity values to
constrain predicted values to be greater
than 0. The key output of the best-
performing model for each commodity
is presented in Table 3; additional output
and model fit graphs are available in the
figshare repository.®

Sensitivity analyses

We did several sensitivity analyses to
assess whether various aspects of the
study design affected the estimated ef-
fects of WTO membership. First, to
eliminate the influence of missing data,
we restricted the analysis period to 1993
to 2011, years with complete data for all
47 countries. Second, because the effects
of WTO accession may take time, we ex-
plored lagged values of the WTO mem-
bership and WTO membership*year
terms. Third, to examine whether the
effects of WTO membership were pre-
dominantly mediated through economic
growth, we excluded GDP per capita
from all models. Fourth, we excluded
several countries in the unexposed
group that may be poor comparisons
due to war, famine or isolation from
the global economy: Afghanistan,
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Democratic People's Republic of Ko-
rea, Ethiopia, Iraq and Sudan. Lastly,
we stratified models by income group.
All analyses were conducted in Stata
version 14.2 (StataCorp. LCC, College
Station, United States), except for the
twang package for propensity scores,
run in R version 3.3.2 (R Foundation,
Vienna, Austria).

Results

Fig. 2, Fig. 3, Fig. 4, Fig. 5 and Fig. 6
show average trends for each commod-
ity for the exposed, unweighted unex-
posed and weighted unexposed groups.
Trends during the pre-exposure period
illustrate the improved comparability
between the groups after weighting.
Outputs from the best-performing mod-
els to estimate changes in supply of the
commodities are shown in Table 3. The
coefficients for the WTO membership
and WTO membership*year terms in-
dicate whether there is any difference in
the level and trend, respectively, of each
commodity for countries and territories
joining the WTO, compared with non-
WTO members. The domestic avail-
ability of fruits and vegetables increased
the most: the average annual supply
of fruits and vegetables was 19.79 kg
per capita (95% confidence interval,
CI: 6.60-32.99) higher in countries or
territories that have joined WTO than
in non-member countries. For tobacco
and alcohol, the WTO membership*year
coeflicients suggest significant increas-
ing trends in the availability of these
products following WTO accession.
The geometric means of the supply of
tobacco increased by 6.2% (95% CI:
0.0-13.0) annually and of the supply
of alcohol by 3.8% (95% CI: 0.0-7.7)
annually. In the tobacco model, the
FCTC ratification coeflicient indicates
an 18.5% (95% CI: 1.8-32.4) lower
geometric mean supply of tobacco after
ratification. In the random effect model,
the intercept and slope are significantly
different from zero for all commodi-
ties, indicating substantial remaining
heterogeneity across countries in both
the level and trend in domestic supply
quantities (Table 3).

The sensitivity analyses generally
supported the main findings. The treat-
ment effect on fruits and vegetables was
robust in all sensitivity analyses. The
trend coefficient for the alcohol supply
stayed of a consistent magnitude and
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remained significant in most analyses.
The trend coefficient for the tobacco
supply also remained of a consistent
magnitude, but not always statisti-
cally significant. In only the lagged effect
models, treatment effects for sugars were
significant and similar in magnitude
to those in the main model, providing
some evidence of an initial decrease
in the availability of sugars following
WTO accession, followed by a minimal
steady increase. When we stratified the
analyses by country income group, the
results did not support any of the main
conclusions. However, propensity score
weights were generated to balance the
sample and likely generated false results
from these models, which were run with
23 countries or less (out of the total 47)
per income group. Further details on
each sensitivity analysis are available in
the figshare repository.”

Discussion

Here we show that following a country’s
accession to WTO, there was a signifi-
cant increasing trend in the domestic
supply of alcohol; a borderline signifi-
cant increasing trend in the supply of
tobacco; and a significant immediate
increase in the availability of fruits and
vegetables, compared with non-member
countries. Assuming that increases in
supply likely translate to increases in
consumption, these changes have both
positive and negative implications for
global health. For example, recent re-
search has indicated that any amount of
alcohol consumption increases the risk
of a range of negative health outcomes,
hence an increase in alcohol supply
could be harmful.*' Likewise, an increase
in tobacco use is negative, as tobacco
contributes to several noncommuni-
cable diseases.”” In contrast, increases
in fruit and vegetable consumption
can protect against the development of
numerous noncommunicable diseases.**
The WHO recommends a 400 g intake
of fruit and vegetables daily,* although
even an intake of 200 g per day has been
found to reduce the risk of many non-
communicable diseases and premature
mortality.** We estimate that average
increase in the supply is about 55 g of
fruits and vegetables per person per
day higher in the countries after join-
ing WTO.

Our results provide more evidence
about the links between trade liberaliza-
tion and global health, suggesting that

20

trade agreements should be considered
as social determinants of health at the
global scale. As the burden of noncom-
municable diseases continues to grow,
stakeholders should prioritize identify-
ing the most effective strategies to curb
the increase in risk factors, including to-
bacco and alcohol use and poor diet. For
example, addressing aspects of trade and
investment policies that alter the supply

Krycia Cowling et al.

of these products can help to tackle the
noncommunicable disease burden at the
root cause level. This approach can be
achieved through actions grounded in
the Health in All Policies framework®
and the application of health impact
assessment to proposed trade and in-
vestment policies.*® At the global level,
further development and consideration
of international agreements to prevent

Fig. 2. Changes in the supply of all forms of tobacco, by joining WTO members and non-

member states, 1980-2013
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WTO: World Trade Organization.

Notes: The grey box represents the range of accession dates for countries and territories joining WTO.
Aberrations in trends starting in 1992 likely reflect the changing composition of countries in each
exposure group due to data availability for former Soviet Union countries. We obtained weighted means
by applying tobacco-specific propensity score weights.

Fig. 3. Changes in the supply of all types of alcohol, by joining WTO members and non-

member states, 1980-2013
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WTO: World Trade Organization.

Notes: The grey box represents the range of accession dates for countries and territories joining WTO.
Aberrations in trends starting in 1992 likely reflect the changing composition of countries in each
exposure group due to data availability for former Soviet Union countries. We obtained weighted means
by applying alcohol-specific propensity score weights.
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and control noncommunicable diseases,
like the FCTC, but focused on other
noncommunicable disease risk factors,
is warranted. Such agreements can
legally bind countries to health com-
mitments, providing a counterweight
for commitments to international trade
and investment rules.

Our findings are suggestive but
not conclusive, warranting additional
exploration and we suggest several po-
tential avenues for future research. For
example, given substantial unexplained
country-specific heterogeneity indicated
by country random effects in all models,
additional analyses of smaller groups of
countries and individual countries are
needed. The effects of WTO member-
ship may differ by level of economic
development and other country-specific
factors, such as geography and climate,
which affect the baseline supply of
various food groups, tobacco and types
of alcohol. Researchers could recreate
this analysis with one income group at
a time and a similar analysis of selected
low- and middle-income countries with
substantial noncommunicable disease
burdens may provide further insight
into the links between WTO member-
ship and changes in noncommunicable
disease risk factors. Single country
studies could permit more nuanced
understanding, for example, by looking
at tariff changes for specific products
and subsequent changes in their sup-
ply. Another area for future studies is
to examine differences associated with
specific provisions in WTO accession
agreements and other trade and invest-
ment policies, as specific concessions
differ. Understanding which compo-
nents of these treaties have the greatest
influence on noncommunicable disease
risk factors and other aspects of public
health is important when tailoring
future agreements to be more health-
promoting. Further, researchers should
also conduct similar analyses for other
products that contribute to noncommu-
nicable diseases, particularly unhealthy
foods high in fat, salt and sugar.

This study both supports and
contradicts findings from previous
research. We were not able to confirm
findings showing increases in consump-
tion of meat'® and edible oils* following
trade liberalization. Discrepancies may
be due to differences in the sample;
previous studies examined only one to
five countries in the same geographical
region. Studies showing trade-related

92

increases in sugar-sweetened beverage
consumption'>* are somewhat sup-
ported by our weak finding that the
domestic supply of sugars increases

Krycia Cowling et al.

cession. Our results confirm previous
findings of increased tobacco”? and
alcohol® consumption associated with
trade liberalization. Finally, few studies

steadily over time following WTO ac-  have examined fruits and vegetables

Fig. 6. Changes in the supply of nuts, seeds and legumes; seafood; and edible oils, by
joining WT0 members and non-member states, 1980-2013
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WTO: World Trade Organization.

Notes: The grey box represents the range of accession dates for countries and territories joining WTO.
Aberrations in trends starting in 1992 likely reflect the changing composition of countries in each
exposure group due to data availability for former Soviet Union countries. We obtained weighted means
by applying commodity-specific propensity score weights.
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consumption in the context of trade
liberalization, but our findings support
the results of an analysis showing that
changes in trade policies led to an in-
crease in imported fruit in five Central
American countries."

This study has limitations. A pri-
mary limitation is the comparability
of countries joining versus not joining
WTO. We assumed that trends would
have been similar between the two
groups if none of the countries joined
WTO. However, differences in trends
could be due to the influence of other
unobserved events correlated with WTO
accession and the outcomes of interest
or innate characteristics of countries in
either group.

Another key limitation is the quality
of the commodity data, which measure

Research
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the available supply of each commodity
and are only a proxy for consumption,
the true measure of importance for
health. In addition, there was substantial
missing data for certain items summed
to create commodity variables, which
may affect the validity of the data for
these categories. The commodities ana-
lysed were also limited by the available
product categories; importantly, this did
not allow us to distinguish changes in
trends in the availability of specific foods
high in fat, salt or sugar, an important
determinant of obesity and noncommu-
nicable diseases.”” Finally, for tobacco
and alcohol, illicit sales and homemade
varieties are not captured in this data,
which may comprise substantial por-
tions of supply and consumption in
certain countries.

In conclusion, changes in domestic
supply of alcohol, tobacco and fruits
and vegetables could have important
implications for public health, particu-
larly for the development and preven-
tion of noncommunicable diseases.
Overall, findings indicated substantial
country-level heterogeneity. Therefore,
additional exploration of variations
across countries is critical to identify
factors that mitigate the negative role
and enhance the positive role of trade
and investment agreements in the global
noncommunicable disease burden. ll
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Résumé

Adhésion a I'Organisation mondiale du commerce et évolution des facteurs de risque de maladies non transmissibles : analyse

comparative de séries chronologiques interrompues, 1980-2013

Objectif Etudier le lien entre I'adhésion & I'Organisation mondiale du
commerce (OMC) et la disponibilité de différentes denrées avec des
effets a lafois nocifs et protecteurs pour le développement des maladies
non transmissibles.

Méthodes Nous avons utilisé un plan d'expérience dans les conditions
naturelles pour comparer, entre 1980 et 2013, I'évolution de ['offre
nationale de tabac, d'alcool et de sept groupes d'aliments dans 21 pays
ou territoires devenus membres de I'OMC apres 1995 et 26 pays
non membres, a l'aide de pondérations par le score de propension.
Nous avons appliqué un cadre comparatif de séries chronologiques
interrompues, al'aide de modéles linéaires a effets aléatoires multivariés,
rajustés pour tenir compte du produit intérieur brut par habitant, du
pourcentage de la population urbaine et de la participation des femmes
ala vie active. Dans le modéle relatif au tabac, nous avons tenu compte
des Etats membres ayant ratifié la Convention-cadre pour la lutte
antitabac, tandis que dans le modéle relatif a I'alcool, nous avons tenu

compte du pourcentage de la population s'identifiant comme étant
de foi musulmane.

Résultats A la suite de leur adhésion a I'OMC, les Etats membres
ont connu une augmentation immédiate de I'offre nationale de
fruits et légumes de 55 g par personne et par jour en moyenne, par
rapport aux pays non membres. l'analyse a révélé une augmentation
progressive de la moyenne géométrique de 'offre de tabac et d'alcool
de 6,2% et 3,6% par an, respectivement. Nous n'avons pas constaté de
changementsimportants concernant la disponibilité de viandes rouges
et graisses d'origine animale ; de produits de la mer ; de noix, graines et
légumineuses ; de féculents ; ou d'huiles alimentaires ; et les résultats
relatifs aux sucres variaient d'un modele a I'autre.

Conclusion Les résultats suggerent que I'adhésion a I'OMC peut
entrainer une augmentation des facteurs a la fois nocifs et protecteurs
pour les maladies non transmissibles, mais il convient de réaliser de
nouvelles recherches sur les variations par pays.

Pesiome

UYneHcTBO BO BcemupHoli TOproBoi opraHnsaumuy 1 u3sMeHeHuA B GakTopax pucka HeMHPEKLMOHHbIX
3a60neBaHNit: CPaBHUTENbHbIN aHaNN3 NPepPBaHHbIX BpeMeHHbIX pAgoB, 1980-2013 rr.

Lienb YneHcTBO BO BCemmpHO TOProBo opraHu3aLmn 1 3meHeHus
B haKTOpax prcka HerHOEKLIMOHHbIX 3a060MeBaHNI: COaBHUTENbHbI
aHanu3 npepBaHHbIX BpemMeHHbIX pagos, 1980-2013 .

MeToabl ABTOPbI MCMOMb30BaNV €CTECTBEHHbIN SKCNEPUMEHT ANA
CPaBHEHWA TEHAEHUWI BHYTPEHHMX NOCTaBOK Tabaka, ankorons
11 TOBAPOB CeMW MPOAOBONBbCTBEHHbBIX rpynn B neprog ¢ 1980 no
2013 rog B 21 CTpaHe wunv Tepputopun, KoTopble BCTynuan 8 BTO
nocne 1995 ropa, v B 26 CTpaHax, He ABNAIWMXCA YneHaMm 3ToM
opraHuM3aumn. AHan13 NPOBOAMICA C MCMOMb30BAHMEM BECOBBIX
KO3hOUUMEHTOB NPeAPaCrONOKEHHOCTH. ABTOPbLI MPUMEHUIN
METOANKY CPABHUTENbHbBIX MPEPBAHHBIX BPEMEHHbIX PAAOB U
MHOTOBapVaHTHbIE JINHENHbIE MOAENN CTyYalHbIX BO3LENCTBIN,
CKOPPEKTVPOBAHHbIE MO BaNOBOMY BHYTPEHHEMY MPOLYKTY Ha
Lylwy HacefneHus, NPOLEHTHON AONe FOPOACKOro HaCceneHna v
YUaCTUIO KEeHLLVH B TPYAOBOV AeATenbHOCTY. B Mogenn ana Tabaka
KOHTPOMMPOBanu1Ch rocyaapcTea-unersl BTO, patnduumposasLuve
PamMouHyio KOHBeHUMIo Mo 6bopbbe NpoTVB Tabaka, a B Mofenu

ANA ankorona — [ONA HaceneHus, naeHTMoMUMpyowan cebsa kak
MyCynbMaHe.

Pesynbtatbl [Tocne scTynnenua 8 BTO B rocygapcreax-uneHax
Habnoaanca HemeaeHHbIN NPUPOCT BHYTPEHHMX MOCTAaBOK GPYKTOB
1 oBoLLel (B cpeaHem 10 55 T B AeHb Ha YesoBeKa) Mo CPaBHEHUIO
CO CTpaHaMK, He ABNAWMMACA ee uneHaMn. AHanu3 nokasan
rocTeneHHoe yBennueHve cpefHero reoMeTpUYecKoro 3HaueHus
NOCTaBOK Tabaka 1 ankorons Ha 6,2 1 3,6% B rof, COOTBETCTBEHHO.
ABTOPbI HE OBHAPYXKNN CYLIECTBEHHbIX M3MEHEHWI B AOCTYMHOCTH
MACa JOMAWHEro CKOTa M XKMBOTHBIX XMPOB, MOPENPOAYKTOB,
OpEXOB, CeMAH 1 BOOOBbIX, a TakKe Kpaxmana Win nuulesbix
Macen. YTo kacaeTca caxapa, B pasHbix MoAensax Obiv nomydeHsl
HecoBMadatoLMe pesynbTaThl.

BbiBog, Pe3ynbTaThl MO3BOMAIOT NPEANONOKNTb, UTO UNEHCTBO B
BTO MOXeT NpUBECTM K YBEMUYEHNIO KaK MONE3HbIX, TaK 1 BPEAHbBIX
HaKTOPOB PaCNPOCTPAHEHNA HEMHDEKLIMOHHbIX 3ab60NeBaHuii, HO
HeobxoaVMO NpoBeeHNe AanbHENLWNX UCCNeA0BaHMN BapyaLiii
B Pa3NYHbIX CTPaHaXx.

Resumen

Composicion de la Organizacion Mundial del Comercio y cambios en los factores de riesgo de las enfermedades no contagiosas:
un analisis comparativo de series cronoldgicas interrumpidas, 1980-2013

Objetivo Investigar la relacion entre la adhesion a la Organizacion
Mundial del Comercio (OMC) y la disponibilidad de varios productos
basicos con efectos tanto perjudiciales como protectores para el
desarrollo de enfermedades no contagiosas.

Métodos Se utilizé un disefio de experimento natural para comparar
las tendencias de la oferta interna de tabaco, alcohol y siete grupos
de alimentos, entre 1980 y 2013, en 21 paises o territorios que se
incorporaron a la OMC después de 1995 y 26 paises no miembros,
mediante el uso de ponderaciones de propension. Se aplicd un marco
comparativo de series temporales interrumpidas, siguiendo modelos
lineales de efectos aleatorios multivariados, ajustados segun el
producto interior bruto per capita, los porcentajes de poblacién urbana
y la participacion de la mujer en el mundo laboral. En el modelo del

tabaco, controlamos a los Estados miembros que habifan ratificado el
Convenio Marco para el Control del Tabaco y, en el modelo del alcohol,
el porcentaje de la poblacion que se identificaba como musulmana.
Resultados Tras la adhesion a la OMC, los Estados miembros
experimentaron un aumento inmediato de la oferta interna de frutas
y hortalizas de 55 kg por persona y dia de media, en comparacién
con los paises no miembros. El andlisis mostré incrementos graduales
en la media geométrica de la oferta de tabaco y alcohol del 6,2 %
y el 3,6 % anual, respectivamente. No se detectaron cambios
significativos en la disponibilidad de carnes rojas y grasas animales,
mariscos, nueces, semillas y legumbres, almidones o aceites
comestibles, y los resultados para los aztcares fueron inconsistentes
entre las variaciones del modelo.
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Conclusion Los resultados sugieren que la pertenencia a la OMC puede
dar lugar a un aumento de los factores perjudiciales y protectores de
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las enfermedades no contagiosas, pero es necesario seguir estudiando
las variaciones especificas de cada pafs.
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Fig. 1. Unweighted and weighted absolute standardized biases for baseline commodity supply in countries included in the study,
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GDP: gross domestic product.

Notes: The period 1980-1995 represents the years before countries and territories start joining the World Trade Organization. Table 1 lists countries studied. We
measured bias by the absolute standardized mean difference, that is: (mean for non-member states — mean for member states)/(combined standard deviation).

Bull World Health Organ 2019;97:83-96A| doi: http://dx.doi.org/10.2471/BLT.18.218057 96A



	Table 1
	Table 2
	Table 3
	Figure 2
	Figure 3
	Figure 4
	Figure 5
	Figure 6
	Figure 1

