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ABSTRACT

ARTICLE HISTORY

What are the eﬀects of international human rights norms? This paper
links the creation of two human rights treaties, the Convention on the
Elimination of All Forms of Discrimination Against Women (CEDAW)
and the Convention on the Rights of the Child (CRC) to health
indicators that signal whether well-being for women and children is
improving. These two conventions are of particular interest because
nearly all countries in the world are parties to both treaties, which
attests to their strength as international norms. Using two new
methodologies – ITSA and Joinpoint analysis, we show that both
CRC and CEDAW have demonstrable and signiﬁcant eﬀects across a
variety of relevant health indicators and have had eﬀects in
countries regardless of region, level of development, and regime
type. Thus, our paper is one of the ﬁrst to link the existence of
norms with cross-national eﬀects on the ground within countries
not as rules to be enforced, but rules that have eﬀects outside of
courts or political oﬃces that create changes for individual wellbeing beyond the treaties and law themselves.
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What are the eﬀects of international human rights norms? Although considerable energy
(as we show below) has been spent articulating what norms are and showing that they
exist, we still struggle in international relations (IR) research with a sense of what
norms, often in the guise of international law as treaties, actually do once created. In
short, while we have made giant strides in clarifying the concept of norms and demonstrating that they matter in guiding state and other actors’ behaviour in terms of the creation of legal instruments, we do not have as good a sense of the eﬀects of those
instruments, once created, outside of analyses of court activities1 or anticipated eﬀects on
leaders.2 If a norm is supposed to signal consensus around certain standards, it means that
agreement has been reached. But what does that agreement actually do and imply?
In this article we ask not necessarily about why states comply with treaties, or what
factors might increase or decrease compliance. Rather, we are interested in the eﬀects of
treaties on domestic outcomes. Similar to Simmons,3 we focus not on how international
human rights law translates into domestic law, but how individuals’ well-being might
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improve at the domestic level as a result of the uptake of international human rights
norms. This research question allows us to move beyond the traditional approach to
treaty eﬀectiveness in the international relations literature and allows us to assess the
types of quality of life indicators, which to date, have been neglected from rigorous statistical analysis.
This paper links the creation of two human rights treaties, the Convention on the Elimination of All Forms of Discrimination Against Women (CEDAW) and the Convention
on the Rights of the Child (CRC) to health indicators that signal whether well-being for
women and children is improving. We are interested in these two human rights conventions in particular because nearly all countries in the world are parties to both treaties,4
which attests to their strength as international norms. We recognise that even with
such high global rates of ratiﬁcation for the CRC and CEDAW, assessing norms is not
as straightforward as measuring treaty ratiﬁcation because state enter a wide variety of
reservations, understandings and declarations that proscribe their commitments. We
use treaty ratiﬁcation as a good, though imperfect measure of norms to answer larger questions about their domestic eﬀects. We are interested in health indicators, rather than
typical political indicators that are used in much of IR analysis5 on human rights, as
many of the articles included in both the CEDAW and CRC account for economic and
social rights, which have eﬀects on general well-being within societies that is not captured
in data focused on civil and political access and/or repression. What we show here is that
both CRC and CEDAW have demonstrable and signiﬁcant eﬀects across a variety of relevant health indicators and have had eﬀects in countries regardless of region, level of
development, and regime type. Thus, our paper is one of the ﬁrst to link the existence
of norms with cross-national eﬀects on the ground within countries6 not as rules to be
enforced, but rules that have eﬀects outside of courts or political oﬃces that creates
changes for individual well-being beyond the treaties and law themselves.
What does it mean to assess the eﬀects of norms? How is compliance with a treaty distinct? Throughout this research we wrestle with a critical challenge – how can we distinguish between the eﬀects of broad global norms (like respect for women’s personal
integrity rights for example) and treaty commitment. We begin with the premise that
global norms are perpetually in ﬂux. We may begin to assess the state of women’s
rights in North America in the 1970s to ﬁnd a certain set of norms, but those standards,
rules and expectations are distinct from those we might ﬁnd in 1990s Eastern Europe, or
rights for women in Middle East in the 2000s. Norms are both culturally and temporally
distinct. Treaties, however, when they are well ratiﬁed can serve as an indicator of norm
consensus, reﬂecting a general consensus surrounding the rights of the population in question at the time of their creation. While treaty commitment in theory does imply that a
government ought to follow through with their commitment to the norm, we know
that there are many obstacles associated with compliance following commitment. We
therefore use treaty ratiﬁcation as a basic benchmark of support for the norms contained
within the treaty, not because we expect that governments will be willing or able to faithfully execute all of the articles within it. In this sense – though treaty commitment is explicitly measured as de jure adoption of either the CEDAW or the CRC, we see norm
compliance as a broader attempt to improve the well-being of these populations.
Below, we tie the existing literature in IR on international norms to the link between
treaties and human rights outcomes. We argue that we need to expand beyond our
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typical, static, and binary understanding of treaties as ratiﬁed or not, which in turn indicates some kind of adherence to a norm or not. Because CEDAW and CRC have near-universal adherence, the appropriate question is not yes or no, but what happens next and
how. We justify examining changes in health indicators as our dependent variable. We
then explain our methodology using joinpoint regression, a method that allows us to
assess the eﬀects of the treaties, given that states have widely recognised the importance
of norms espoused within CEDAW and CRC. We further illustrate the eﬀect of treaties
on health outcomes through a novel application of interrupted time series analysis allowing us to make inference about the role of treaties in the absence of a control group of nonratifying countries. Our conclusion discusses the implications of the research approach
and future steps.

Literature review
In international relations, we tend to think about norms as the spread of ideas that is static
in time in the sense that there is a discrete before and after period. Before the change of
norms, states (or other actors) were doing X, and after signing a treaty or being socialised,
they do Y. The end of X and the beginning of Y marks the change in norms, which are
commonly deﬁned as a ‘standard of behavior for a given identity’.7 One common way, particularly in the human rights-related studies of norms, is to emphasise the ratiﬁcation of
international treaties, the act of which is taken to indicate compliance with some common
set of understandings of right and wrong.
The use of a discrete end point, such as a treaty creation or ratiﬁcation, however, can
result in skepticism with the eﬀect of treaties despite the fact of the more encouraging
outcome of agreement to and about the contents of a treaty. The more skeptical among
us suggest that the treaties have little capacity to alter state behaviour.8 Apparent instances
of compliance with treaty language are, according to these scholars merely a coincidence of
state interests aligning with treaty language9 or are more aptly explained with reference to
underlying power structures in the international system.10 In this regard, all that we can
say about those states that ratify human rights treaties is that they are willing to oﬀer lip
service to the treaties terms, but the treaties do not themselves constrain state behaviour,11
though individual judges might utilise them in their decisions.12 Early empirical studies on
the relationship between treaty ratiﬁcation and human rights outcomes reinforced these
pessimistic conclusions, suggesting that ratifying states tend to practice torture and genocide at higher rates and possess worse protections for civil, political and women’s rights
than non-ratifying states.13 With respect to women’s rights speciﬁcally, economic development was linked to a greater likelihood of both economic and social rights, crowding
out the role of treaty commitments.14
Some of this early skepticism about the eﬀects of treaties on rights has been mitigated
by more recent empirical research. Improvements in human rights protections following
treaty ratiﬁcation are often contingent on a state’s level of democracy. More democratic
states are more inclined to comply with their human rights treaty commitments than
their less democratic peers.15 Compliance among democracies has been explained with
reference to the costs imposed by a democratic populous on their government for
failing to keep their promises16 and by identifying the hallmarks of democracy (elections,
independent judiciaries, and active civil societies) all of which make it more diﬃcult for
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governments to repress their citizens’ human rights.17 New research in the ﬁeld suggests
that democratising states in particular tend to join human rights agreements and IGOs
that impose high sovereignty costs allowing them to signal their intent to consolidate
democracy.18 Treaties also tend to improve human rights outcomes in countries experiencing regime instability or regime transition.19 Treaties like the CEDAW may also be one
aspect of the broader forces of globalisation that improve women’s rights.20
All of the work above focuses on the direct eﬀect of the treaties themselves without
noting that reaching a treaty agreement is often just the beginning in terms of aﬀecting
state behaviour, especially if state behaviour and law were not already in-line with the dictates of treaties to begin with. Norms in particular, as expressed by legally-binding documents, might still leave ambiguities in enforcement and meaning that require domestic
interpretation. Two approaches have prevailed to address these ‘gaps’. First, starting
with Price’s work on the chemical weapons taboo21 and Acharya’s piece on why norms
may be more local than global in origin and practice,22 we have been revising the ‘onesize-ﬁts-all’, linear approach to studying norms. Indeed, some have begun pushing back
on this very clean and somewhat incorrect version of norm change by arguing that the
process of norm change is much more discursive and much less neat than the dominant
approaches might admit.23 If change and tweaking, and not stability, are the inherent features of international norms, how do we go about understanding norms and their lifecycles beyond the stage-wise process24 or ‘teaching’25 that have become so inﬂuential in
our ﬁeld? Both of these approaches emphasise the ‘right’ way and the ‘wrong’ ways to
do things. In response, some used critical junctures to show how these moments create
opportunities for relevant actors to renegotiate the terms of appropriateness and action.26
Second, scholars have turned to disaggregating states, which has uncovered very many
nuances. Where sizeable proportions of a state’s citizens are members of transnational
NGOs, states are also more likely to comply with their treaty commitments.27 An important and troubling implication of this body of work is that in precisely the states where
human rights improvements are desperately needed, in repressive, often autocratic
regimes, the treaties themselves are unlikely to make a diﬀerence.28 Further complicating
the analysis, the type of human rights treaty in question may also help to explain compliance – the Convention against Torture and the International Covenant on Civil and Political Rights are associated with worse respect for physical integrity, while the Convention
on the Elimination of All forms of Discrimination Against Women is associated with
improved respect for women’s rights.29
In short, some scholars focus on domestic legal systems, civil society, and domestic
politics directly to compliance with human rights treaties. Simmons’ seminal 2009 work
argues that following treaty commitment, domestic political processes are responsible
for improving human rights outcomes.30 Domestic actors use treaty ratiﬁcation to set
agendas, litigate, and protest to get governments to comply with their treaty commitments.
Her work augments earlier work that statistically linked an active civil society to better
human rights outcomes by showing how civil society improves rights outcomes. Civil
society groups can also engage in naming and shaming campaigns to promote treaty compliance through domestic courts.31
The type of domestic legal system a state possesses may also impact its willingness and
ability to comply. The diﬀerence between civil and common law legal systems is well documented,32 and these diﬀerences have consequences on the eﬀect of international law at the
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domestic level. Mitchell, Ring and Spellman ﬁnd that states with common law legal
systems, rather than civil law, Islamic law or mixed law systems do a better job at protecting human rights, even when controlling for other explanatory factors.33
While IR scholars have concerned themselves with whether and how treaties and
norms aﬀect human rights outcomes, a small but growing literature in the ﬁeld of
public health aims to assess the value of treaties in improving health outcomes. Palmer
et al. demonstrate that ratiﬁcation of the six, core UN human rights treaties34 does not
reduce HIV prevalence or maternal, infant and child mortalities35 in a global statistical
analysis.36 More modest work illustrates that targeted health indicators improve as rates
of ratiﬁcation of the CRC increase.37 In particular, high global rates of ratiﬁcation coincide
with a lower percentage of children under the age of ﬁve that are underweight, higher
enrolment in primary education, and a decreased rate of mortality for children under
the age of ﬁve.38 There exist approximately 90 studies examining the eﬀects of treaties
on outcomes in ﬁelds as diverse as trade, civil and political rights, environmental
policy, and personal integrity rights but comparatively very few singling out the eﬀects
of treaties on public health.39

Theory
In order to understand how individuals’ well- being improves at the domestic level as a
result of the uptake of international human rights norms, we focus on women and children, and the eﬀects of the corresponding human rights treaties that protect their rights
as groups: CEDAW and CRC. There are a number of reasons to focus on these two treaties
as a way to address the questions raised in this paper.
First, we are interested in international norms, and if one measure of agreement with a
particular set of ideas is assent towards a treaty or not, CEDAW and CRC come very close
to near-perfect unanimity in terms of the number of states that have agreed to be covered
under their aegis. Thus, if states all have agreed these are important norms to adhere to,
and almost all of them recognise the authority of the two treaties that protect them at the
international level, both CEDAW and CRC represent some of the strongest human rights
norms being held globally. To be sure, ratifying states have entered a wide variety of reservations across both of these treaties, making the treaties a good, though imperfect measure
of norm compliance.40
Second, our interest in well-being is broader than the general IR approach of measuring
the eﬀects of human rights treaties using datasets based on a minimal conception of physical integrity and civil rights only. Commonly leveraged data, such as the Political Terror
Scale41 or other newer datasets cover a narrow band of human well-being, largely at the
very extreme ends of denial of well-being (e.g. torture, killings, etc.) and not on more
mundane ways to think about human well-being, such as mortality rates, lifespan, and
other frequent indicators of well-being used in epidemiologic analyses.42 Even more
broad-ranging data, such as Cingranelli-Richards Human Rights Data Project (CIRI),
which provides annual country-level data on a broad range of human rights indicators,43
are not typically used to their fullest extents in terms of issue area coverage. CIRI data are
also limited with regard to the types of rights covered.44 In short, most of the work we have
on the compliance with human rights treaties and norms has dealt with the extremes of
human depravity, which certainly is a justiﬁable approach, but it is not the only approach.
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The CEDAW in particular balances the need to protect the more basic civil and political
rights of women and girls, while simultaneously emphasising how economic and social
rights are needed for the full realisation of such rights.45 And since CEDAW and CRC
are lengthy treaties discussing the many ways that women’s and children’s rights can be
denied outside of physical integrity violations, these two treaties allow us to explore
dynamics outside of those typically explored in IR research.
Third and ﬁnally, while protecting women and children certainly can be approached
legally, many of the practices are also social and no amount of measuring government
activity can truly get at the eﬀects a treaty has on the population in general. As research
has shown, civil society organisations take international treaties and create pressure
around their compliance domestically, around government oﬃcials, but also in creating
social programming, assistance, and other services that governments may not be able or
willing to provide. The issues around women and children are appealing types of programmes for international donors. In short, by focusing on women’s and children’s
rights in particular, we can try to start getting at some of the broader eﬀects of treaties,
more speciﬁcally, the types of norms they are actually espousing and how that aﬀects individual lives.
Because our treaties have near-universal membership, agreement to women’s and children’s rights is a constant and not a variable, and we treat it as such below in our data
analysis. We argue that both CEDAW and CRC will have positive eﬀects on well-being
outcomes, and we assess the eﬀect of these treaties post-ratiﬁcation. Our expectations
are consistent with IR literature that shows that ratiﬁcation of human rights treaties can
often improve rights outcomes.46
One straightforward way to measure well-being is the life expectancy of individuals in a
state. We know from the literature linking treaty commitment to women’s rights, that
women’s rights generally improve following commitment.47 Here we seek to push the
analysis beyond rights to a broader consideration of their health and well-being. If
women’s rights have improved such that they are not subject to physical limitations or
abuse and have access to food and medical care, for example, we expect that they will
live longer on average, barring accidental death.
H1: Post-ratiﬁcation of CEDAW, we expect that women’s life expectancies will increase (and
associated mortality rates will decline).

Another way to measure well-being is what women can do outside of the home. This in
particular might come from freedom in marriage (Article 9, 16) or being able to work
outside the home (Article 11). An abundance of research touts the beneﬁts associated
with female economic empowerment which includes autonomy and a greater sense of
well-being.48 One consequence of female employment is increased household income,
which in turn leads women to have fewer children.49
H2: Post-ratiﬁcation of CEDAW, we expect that women will have fewer children.

Similarly, we can examine the eﬀect of CRC on the well-being of children by looking at
mortality rates. There is a substantial literature that links access to health care with
improved quality of life for children and increased mortality rates.50 Indeed, without
suﬃcient care in early life, children cannot survive, and the CRC’s ﬁrst four articles and
Article 6 allude to these concerns. Given the priority placed on mortality in CRC:
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H3: Post-ratiﬁcation of CRC, children should have increased chances of surviving beyond age 5.

Protecting the health of children is maximised if the child receives proper medical
care. Particularly important is prevention of infectious diseases through immunizations.
The public health literature demonstrates that immunisation programmes, especially in
high income countries tend to improve overall health outcomes.51 We expect that if a
government has internalised a set of norms associated with protecting and promoting
children’s health, then they may advance this belief by taking steps to boost child
immunisation rates.
H4: Post-ratiﬁcation of CRC, children’s immunization rates should increase.

In terms of how characteristics would aﬀect the changes post-ratiﬁcation of either
CEDAW or CRC, we propose that richer countries will have more success in achieving
favourable outcomes across our indicators. Even if governments in poor countries have
internalised norms regarding women and children’s health, they face a resource gap in
implementing those commitments. The epidemiology literature demonstrates that
poverty signiﬁcantly decreases population health outcomes.52 Because we expect that
richer countries have more access to resources and are better able to mobilise their
resources to implement treaties, we predict:
H5: Countries classiﬁed as high-income or middle-income will see greater improvements
across indicators than countries classiﬁed as low-income.

The literature, as we summarise above, also indicates that regime type should dictate to
what degree well-being might increase post-ratiﬁcation. Democracies have consistently
been shown to respect human rights more pre-ratiﬁcation, and are more likely to
comply with treaties post-ratiﬁcation.53 Therefore,
H6: Democracies will experience more favorable outcomes across indicators than nondemocracies.

Data and methods
Data sources – independent variables
We created a data set including information on treaty ratiﬁcation year, country
income level, geographic region, democracy, and a variety of health outcomes
across countries. The present analyses included a global sample of 192 countries
with data on health outcomes ranging from 1975 to 2015. Within the context of
human rights research, we are particularly interested in investigating the eﬀect of
treaty ratiﬁcation on the subsequent trajectory of a priori identiﬁed health indicators
measured at the country level. Speciﬁcally, we are interested in whether the CEDAW
had an eﬀect on the trajectory of health indicators pertinent to women’s health in
addition to whether the CRC had an eﬀect on the trajectory of health indictors
pertinent to child health across included countries.
We obtained data on treaty ratiﬁcation status and the corresponding year of ratiﬁcation
from the publicly available United Nations Treaty Series Database.54 Of the 193 countries
for which we have data on ratiﬁcation status, 187 (96.9%) countries ratiﬁed CEDAW,55
whereas 192 (99.5%) ratiﬁed CRC.56 Notably, the United States has yet to ratify either
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of these treaties. Other countries that have not ratiﬁed CEDAW include Iran, Palau,
Somalia, Sudan, and Tonga. The US is the only country in the world to have not
ratiﬁed the CRC.57
Information on country income group classiﬁcation was determined by the World
Bank designations. Economies are originally divided into four income groupings: low,
lower-middle, upper-middle, and high. For the purpose of our analyses we collapsed
the lower-middle and upper-middle income countries into one category representing
middle-income countries. Income is measured using gross national income (GNI) per
capita, in U.S. dollars, converted from local currency using the World Bank Atlas
method.58 Both level of democracy and income group are measured during the year of
ratiﬁcation.
It is important to consider whether changing economic circumstances of countries
intervene and ultimately eﬀects health outcomes. We address this issue by analyzing
how many countries in our sample shift categories in World Bank data during the
time-frame of our analysis. For our analysis and explanation, please see Appendix 1.
For descriptive purposes, we also classiﬁed countries according to the World Health
Organization’s (WHO) 6 regions including: Africa, Americas, Eastern Mediterranean,
Europe, South-East Asia, and Western Paciﬁc.
We included a measure of the construct of political democracy, as standard in the international relations literature, using the Polity IV composite index which ranges from −10
to 10, with higher values suggesting higher degrees of democracy.59 We dichotomised this
variable with countries having a value less than 6 being classiﬁed as non-democratic and
countries with a value greater or equal to 6 being classiﬁed as democratic states. Because
we are interested in controlling for the eﬀect of procedural democracy around the time of
ratiﬁcation, we used the Polity IV value that corresponded most closely with each country’s CEDAW and CRC ratiﬁcation year.
Dependent variable – health outcomes
All information on health outcomes was extracted from the World Bank’s World Development Indicators (WDI) database.60 In examining the eﬀect of CEDAW on health trajectories across countries, we consider the following outcomes: female life expectancy at birth
(years), female adult mortality rate (per 1,000 female adults), and birth rate (per 1,000
people). For CRC we consider infant mortality rate (per 1,000 live births), under-5 mortality rate (per 1,000), and the % of children aged 12–23 months who were completely
immunised. We chose our independent variables of interest for two reasons. First, the
text of both treaties suggest that the health of their respective target communities
should be prioritised.61 Further, the epidemiology literature emphasises that both mortality and immunisation rates are key indicators of population health.62
Mortality is a measure of overall population health that is often used to understand the
health of societies, and to compare societies, because (a) it is an objective measure, and less
subject to inconsistencies in measurement and (b) it is a ‘summary’ measure of sorts,
which gives a sense of health that might be attributable to a broad range of causes (e.g.
low birth weight, undernutrition, etc.) in other words, more discrete health outcomes
don’t provide a general sense of health as well as mortality. If the CRC is supposed to
improve the well-being of children, we should see that a metric of the overall health of
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children is also improved. Immunisation rates were used because they are a routinely collected basic indicator of child health, and are also a metric of a functioning health care
system that is responsive to members of society. The notion is that, if the CRC is supposed
to improve the well-being of children, we should see that a basic indicator of child health is
also improved.
In structuring the data set for these analyses, we took the value for each country that
corresponded to equal time since ratiﬁcation, rather than equal calendar time. For
example, for a country that ratiﬁed in 1995 we would use the value for the year 2000 as
their 5-year post-ratiﬁcation estimate. Similarly, a country that ratiﬁed in 2000, their 5year post-ratiﬁcation estimate would correspond to the year 2005.
Methods
We use several approaches in this analysis, most notably joinpoint regression analysis and
interrupted time series analysis (ITSA).
Trends over time
In studying the eﬀects of large-scale policy change on health outcomes, we are often interested in detecting changes in the trajectories of these outcomes over time – before and after
the implementation of the policy (in our case, ratiﬁcation of CEDAW or CRC). Accordingly, we applied several techniques to describe changes to health outcomes before compared to the 20 years after CEDAW and CRC ratiﬁcation across ratifying countries.
First, we conducted paired t-tests to measure diﬀerences between pre-ratiﬁcation and 5years post-ratiﬁcation values for our selected health outcomes and further diﬀerences
between pre-ratiﬁcation and 10-years post-ratiﬁcation values. This provided preliminary
insight into whether or not there were signiﬁcant changes in health trajectories at selected
time points following the ratiﬁcation of each treaty.
We then graphically represented trends in our health outcomes stratiﬁed by country
income group to provide a visual portrayal of similarities and diﬀerences in the trajectories
of our health outcomes of interest. All descriptive analyses were conducted using Stata/SE
version 14.
Joinpoint regression
Next, we implemented joinpoint regression models, which detect signiﬁcant changes in the
trajectories of variables over time (in our case 0–20 years post-ratiﬁcation).63 For each year
of observation, we ﬁrst calculated the mean level of health across all countries, by income
group. A total of 18 joinpoint models were run corresponding to our 6 health outcomes of
interest stratiﬁed across low, middle, and high income countries. Joinpoint models ﬁt linear
segments joined at statistically signiﬁcant inﬂection points denoted ‘joinpoints’. As an
example, for any given outcome, joinpoint models would be able to identify when there
were meaningful increases or decreases in the trajectory of a health indicator over time.
Interpretations of these trend periods and where the joinpoints that connect them lie,
allow us to understand whether there is a constant rate change over time, or rather there
are periods of more or less rapid change (or even stagnation) within a pre-deﬁned observation period. When our outcomes are ﬁt on the log scale, the slope of each line segment can
be interpreted as the annual percent change in the trajectories of our selected health
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outcome.64 The purpose of joinpoint is to detect signiﬁcant changes (inﬂections) in the trajectory of a variable, in our case, each health outcome. Joinpoint identiﬁes both major
changes in trends (points at which the rate of change is diﬀerent across the 20 years of
data), as well as the annual rate of change within each of these trend periods.
Given the 20 years of post-ratiﬁcation time points we included in our observation, we did
not allow for any more than a 5-joinpoint model to be tested which could result in up to 6
unique periods of change. Because we only had 20 data points of post-ratiﬁcation data for
any country for any given outcome, allowing for more than 5 joinpoints, or allowing a particular joinpoint model to identify up to a maximum of 6 unique trend periods would result
in computational ineﬃciencies that could preclude model convergence. The best-ﬁtting
joinpoint models for each of our 18 levels of stratiﬁcation (6 outcomes x 3 income
groups) were identiﬁed according to Bayesian Information Criterion (BIC). As a result,
each model is capable of having a unique set of statistically signiﬁcant joinpoints reﬂecting
meaningful trend periods of change. This approach allows for investigation into the homogeneity or heterogeneity in the post-ratiﬁcation trajectories of various health outcomes
across low, middle, and high-income countries. All joinpoint regression analyses were conducted using the statistical software package Joinpoint version 4.2.0.2. Joinpoint models of
health trajectories can provide meaningful insight into potential short- and long-term
eﬀects of these treaties across important subgroups, and can inform more sophisticated
hypotheses about whether there was a signiﬁcant eﬀect of treaty ratiﬁcation and whether
this signiﬁcant eﬀect is sustained over time using more advanced analytic methods
described in the next section. Ultimately, joinpoint regression provides an investigation
into possible beneﬁts of treaty ratiﬁcation, and whether the extent of beneﬁt varies across
income levels.
Eﬀectively, trends over short and long periods of time within the 20-year post-ratiﬁcation window were analysed by calculating the annual percent change (APC) and the
average annual percent change (AAPC) in our selected indicators. Whether individual
periods of change (between joinpoints) were statistically signiﬁcant or not was determined
through the use of Monte Carlo permutation methods with a level of signiﬁcance set at p <
0.05. Statistically signiﬁcant changes in trends operate in both positive and negative directions corresponding to meaningful increases or decreases in health outcomes over time.
The variance estimates upon which the conﬁdence intervals were calculated were based
on auto-correlated errors, taking into account serial correlation as countries’ health indicators in one year are naturally going to be correlated with their health indicators the following year.
Understanding that many factors may aﬀect the trajectory of health outcomes across
countries aside from treaty ratiﬁcation, the aforementioned joinpoint regression models
oﬀer more descriptive information before attempting to isolate whether signiﬁcant and
favourable eﬀects are sustained over time and whether these eﬀects could be attributed
to ratiﬁcation itself. However, given that prior research studying the eﬀect of treaty ratiﬁcation on health has not formally tested for changes in slopes or inﬂection points, we
emphasise this novel methodological application in this area of research.
ITSA
Because accurately characterising pre- and post-ratiﬁcation trends is the basis of our study,
we were motivated to conduct a more extensive modelling exercise to gain insight into the
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immediate and sustained eﬀects of CEDAW and CRC ratiﬁcation on our a priori identiﬁed health metrics.
We more formally tested our hypotheses about the eﬀect of treaty ratiﬁcation on health
trajectories using interrupted time series analysis (ITSA). ITSA allows for evaluation of the
impact of large-scale interventions (e.g. treaty ratiﬁcation) when no adequate control
group is available. ITSA thus overcomes a major barrier initially faced by our research
question. Because nearly every country has ratiﬁed each of our treaties, we did not have
a truly comparable group of non-ratiﬁers to aid in our inferences about the eﬀect of ratiﬁcation on health. By design however, the absence of a control group is overcome by projecting the pre-intervention trend into the post-intervention period to serve as the
counterfactual comparison (e.g. what would the trajectory of health look like if it continued the way it did pre-intervention). ITSA therefore relies on availability of multiple
observations of an outcome in both the pre- and post-intervention periods. Due to the
availability of health data across a wide range of years, we were able to structure our
data set with 5 years of pre-ratiﬁcation data and up to 20 years of post-ratiﬁcation on
over 80% of countries included (recent ratiﬁers have less post-ratiﬁcation data available).
We chose 5 years as a pre-intervention window because any longer than that might
capture multiple shifts in these countries that might preclude comparable intervention
eﬀects.
We ran separate models for 6 subgroups, using stratiﬁcations based on combinations
of economic status and regime type: (1) low-income non-democratic countries, (2)
low-income democratic countries, (3) middle-income non-democratic countries, (4)
middle-income democratic countries, (5) high-income non-democratic countries, and
(6) high-income democratic countries.
First, we simply graphically represented the pre- and post-ratiﬁcation trends on the
same plot to provide a visual representation of key diﬀerences across our subgroups.
We then employed ITSA to formally model whether the post-ratiﬁcation trend was
signiﬁcantly diﬀerent (and more favourable) than the counterfactual (e.g. in the
absence of an intervention). This approach allowed us to determine whether there
was a signiﬁcant eﬀect of ratiﬁcation and importantly if this ratiﬁcation eﬀect was sustained over time. ITSA also provides the parameter estimates to quantify the magnitude of ratiﬁcation eﬀect across our 6 controlled subgroups of interest. Notably,
ITSA allows us to get closer to making causal inference about the role of treaty ratiﬁcation in aﬀecting health outcomes, and whether this eﬀect varies across country
income groups and between democratic and non-democratic countries within these
income groups. The interrupted time series analyses were conducted using the ‘itsa’
package in Stata/SE version 14.

Results
The ratiﬁcation period for CEDAW across the 187 countries ranged from 1980 to 2015
(median ratiﬁcation year = 1989). For CRC, the ratiﬁcation period ranged from 1990 to
2015 (median ratiﬁcation year = 1991) (Table 1).
Though entering into force later, CRC ratiﬁers tended to adopt this treaty much sooner
than they did for CEDAW where the distribution of ratiﬁers is much more spread out, implying greater consensus with regards to the topic and content of the treaty (Figures 1–5).
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Table 1. Characteristics of included countries by UN treaty.
Total Countries (n)
Median Ratiﬁcation Year (range)
WHO Region (n, %)
Africa
Americas
Eastern Mediterranean
Europe
South East Asia
Western Paciﬁc
Country Income Level
Low
Middle
High
GDP per Capita at Median Ratiﬁcation Year (mean)
GNI per Capita at Median Ratiﬁcation Year (mean)

CEDAW

CRC

187
1989 (1980–2015)

192
1991 (1990–2015)

47 (25.1)
34 (18.2)
19 (10.2)
54 (28.9)
11 (5.9)
22 (11.8)

47 (24.5)
34 (17.7)
22 (11.5)
54 (28.1)
11 (5.7)
24 (12.5)

30 (16.0)
98 (52.4)
59 (31.6)
5369.60
5863.31

31 (16.2)
102 (53.1)
59 (30.7)
6491.73
6236.19

Roughly 25% of countries come from the African region, 18% from the Americas, 10%
from the Eastern Mediterranean region, 29% from Europe, 6% from South-East Asia, and
12% from the Western Paciﬁc. The vast majority of countries are middle income (52%)

Figure 1. Distribution of ratiﬁcation year by UN treaty.
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Figure 2. Trends in Health Indicator Post-CEDAW Ratiﬁcation.

Figure 3. Trends in Life Expectancy Post-CEDAW Ratiﬁcation.

followed by high (32%) and low-income countries (16%). Because of nearly complete
overlap in the set of countries that ratiﬁed each treaty (except for the 5 countries that
diﬀer)65 the distribution of income level and geographic region is quite similar between
CEDAW and CRC-ratiﬁers.
The mean gross domestic product per capita was roughly 5,400 USD at the median ratiﬁcation year for CEDAW and roughly 6,500 USD at the median ratiﬁcation year for CRC,
suggesting that the distribution of wealth had shifted in a positive direction for all countries
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Figure 4. Trends in Health Indicator Post-CRC Ratiﬁcation.

Figure 5. Trends in Life Expectancy Post-CRC Ratiﬁcation.

in the world between these two time points. The proportion of democratic countries
increased across country income groups with 35% of low-income countries, 51% of
middle-income countries, and 78% of high-income countries classiﬁed as democratic.
We hypothesised that treaty ratiﬁcation would result in more favourable health trajectories relative to the pre-ratiﬁcation trend. For example, because the provisions of
CEDAW target discrimination against women, countries where this treaty was ratiﬁed
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should experience decreases in birth rate (H2), decreases in female mortality, and
increases in female life expectancy (H1). Similarly, countries that ratiﬁed CRC should
experience favourable trajectories for child health outcomes including a decrease in
infant and under 5 mortality (H3), as well as increases in the coverage of child immunizations at the country-level (H4). We further hypothesised that the magnitude of
these favourable health trajectories might vary across country by income and regime
type (H5 and H6).
CEDAW results
Overall, trends for health indicators suggest that, while high- and middle- income
countries experienced a downward or ﬂattened trajectory for all outcomes (indicating
improving health status over time), health trajectories in low-income countries were
more variable, with adult mortality rates experiencing both an increase and then a subsequent decline.
For most regions and income levels, secular trends suggest signiﬁcant declines in female
mortality ﬁve and ten years post ratiﬁcation. However, there was a striking and signiﬁcant
increase in mortality rates in the African region (from 292.6/100,000 in the pre-ratiﬁcation
year to 321.7/100,000 ﬁve years post ratiﬁcation (p = 0.011) and 334.5/100,000 ten years
post ratiﬁcation (p = 0.021). There was also a non-signiﬁcant increase in female mortality
rates amongst the middle-income nations.
Female life expectancy rose signiﬁcantly after ﬁve and ten years post ratiﬁcation in all
WHO regions except Africa, where there were no signiﬁcant gains over this period. While
both middle- and high-income countries experienced signiﬁcant increases, life expectancy
in low-income states was not statistically diﬀerent after ﬁve or ten years post ratiﬁcation.
Life expectancy trends in the three income groups had similar small upward slopes,
though, unsurprisingly; absolute ages of life expectancy at the mean year of ratiﬁcation
and at the end of the twenty-year period were higher as country income rose. Additionally,
in the high-income category, there was a larger gap in life expectancy between males and
females than in other income groups.
For all WHO regions and all country income levels, birth rates signiﬁcantly declined
ﬁve and ten years post ratiﬁcation of CEDAW (Tables 2 and 3).
In addition to examining changes over larger periods of time, we also investigated more
nuanced, year-to-year changes through joinpoint regression, summarised in Table 4.
Results suggest that, amongst low-income countries, there were no average annual percentage change for any health outcomes. For female mortality rates, there emerged four
distinct time trends within the twenty-year period post ratiﬁcation. For all other health
outcomes, analyses discerned three distinct time trends. With the exception of Trend 1,
in which mortality rate outcomes demonstrated signiﬁcant annual percentage changes,
there were not additional within-trend annual changes in outcomes. Middle- and highincome countries demonstrated a similar pattern, but with even fewer annual percentage
changes within trends, or across the entire twenty-year period (Table 5).
The ITSA allows us to examine favourable ‘interruptions’ in health trajectories away
from the trend that was observed prior to ratiﬁcation. Graphically, ﬁgures comparing
pre- and post-ratiﬁcation trends for outcomes related to CEDAW can be seen in
Figures 6–8.
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Table 2. Mean value for health indicators pre- vs. post-CEDAW Ratiﬁcation.
Pre-Ratiﬁcation

5-Years Post

10-Years Post
Birth Rate

WHO Region
Africa
Americas
Eastern Mediterranean
Europe
South East Asia
Western Paciﬁc
Country Income Level
Low
Middle
High

40.7
31.5
30.9
16.8
34.2
28.6

38.9
28.6
28.3
15.3
30.5
26.5

p < 0.001
p < 0.001
p = 0.004
p < 0.001
p = 0.003
p = 0.001

37.9
25.8
27.2
14.3
27.9
24.8

p < 0.001
p < 0.001
p < 0.001
p < 0.001
p = 0.001
p = 0.001

42.9
32.3
17.4

40.6
29.7
16.3

p < 0.001
p < 0.001
p = 0.001

38.7
28.0
15.0

p < 0.001
p < 0.001
p < 0.001

Female Life Expectancy
WHO Region
Africa
Americas
Eastern Mediterranean
Europe
South East Asia
Western Paciﬁc
Country Income Level
Low
Middle
High

55.6
68.5
69.4
74.9
58.1
67.7

55.7
70.2
71.3
76.1
61.7
69.7

p = 0.871
p < 0.001
p < 0.001
p < 0.001
p < 0.001
p < 0.001

55.2
71.5
71.1
76.9
64.6
71.1

p = 0.886
p < 0.001
p < 0.001
p < 0.001
p < 0.001
p < 0.001

53.3
64.7
76.0

54.5
66.1
77.2

p = 0.068
p < 0.001
p < 0.001

55.3
67.0
77.9

p = 0.168
p < 0.001
p < 0.001

Female Adult Mortality Rate
WHO Region
Africa
Americas
Eastern Mediterranean
Europe
South East Asia
Western Paciﬁc
Country Income Level
Low
Middle
High

295.0
165.1
151.9
107.9
260.0
185.3

317.1
155.5
137.8
102.2
228.3
163.6

p = 0.065
p = 0.116
p < 0.001
p = 0.006
p = 0.001
p < 0.001

337.5
151.3
135.1
96.2
202.4
153.3

p = 0.034
p = 0.212
p < 0.001
p < 0.001
p = 0.001
p = 0.001

308.0
202.3
99.7

310.0
200.0
90.6

p = 0.874
p = 0.653
p < 0.001

318.1
198.2
86.3

p = 0.625
p = 0.343
p < 0.001

Similar to more descriptive ﬁndings, results of interrupted time series analyses
demonstrate a rather mixed eﬀect of CEDAW across health outcomes, income
groups, and regime type (democratic versus non-democratic). For example, there
was a non-signiﬁcant eﬀect of ratiﬁcation for female life expectancy among non-democratic, low-income countries, but a signiﬁcant eﬀect among democratic, low-income
countries (see Table 6). Among middle-income countries, CEDAW ratiﬁcation was
signiﬁcantly associated with decline in birth rate for both non-democratic and democratic countries, but not in low-income countries or high-income countries (signiﬁcant
among democratic countries only).
CRC results
Due to strong overlap in countries, results of mean comparisons (Table 3) and joinpoint
regressions (Table 5) were largely similar.
However, results of ITSA much more consistently suggested that CRC had a positive
eﬀect on children’s outcomes than was the case for CEDAW (Table 6).
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Table 3. Mean value for health indicators pre- vs. post-CRC Ratiﬁcation.
Pre-Ratiﬁcation

5-Years Post

10-Years Post
Infant Mortality Rate

WHO Region
Africa
Americas
Eastern Mediterranean
Europe
South East Asia
Western Paciﬁc
Country Income Level
Low
Middle
High

87.9
37.0
49.0
20.0
77.1
38.0

82.5
30.8
41.1
16.5
64.1
33.2

p = 0.002
p < 0.001
p < 0.001
p < 0.001
p = 0.012
p < 0.001

74.0
26.3
34.6
13.3
51.7
28.5

p < 0.001
p < 0.001
p < 0.001
p < 0.001
p = 0.001
p < 0.001

101.4
51.9
15.8

92.5
45.9
12.5

p = 0.002
p < 0.001
p < 0.001

80.8
39.8
10.5

p < 0.001
p < 0.001
p < 0.001

Under 5 Mortality Rate
WHO Region
Africa
Americas
Eastern Mediterranean
Europe
South East Asia
Western Paciﬁc
Country Income Level
Low
Middle
High

144.4
48.0
63.8
24.8
108.7
51.8

135.0
39.3
52.7
20.4
88.3
44.7

p = 0.004
p < 0.001
p < 0.001
p < 0.001
p = 0.010
p = 0.001

119.5
33.2
43.6
16.3
69.3
37.3

p < 0.001
p < 0.001
p < 0.001
p < 0.001
p = 0.001
p = 0.001

168.7
72.0
19.6

152.3
63.4
15.5

p = 0.001
p < 0.001
p < 0.001

130.8
54.6
13.0

p < 0.001
p < 0.001
p < 0.001

Childhood Immunisation
WHO Region
Africa
Americas
Eastern Mediterranean
Europe
South East Asia
Western Paciﬁc
Country Income Level
Low
Middle
High

61.3
75.7
80.9
84.8
72.0
80.0

65.0
85.8
80.8
93.3
77.8
83.3

p = 0.207
p < 0.001
p = 0.989
p = 0.001
p = 0.223
p = 0.255

67.0
89.4
84.6
93.5
80.5
84.5

p = 0.079
p < 0.001
p = 0.225
p < 0.001
p = 0.224
p = 0.129

51.7
75.3
88.4

58.2
81.4
92.1

p = 0.091
p = 0.001
p = 0.005

61.9
83.6
93.0

p = 0.025
p < 0.001
p = 0.007

Notably, signiﬁcant ratiﬁcation eﬀects for under-5 mortality were observed in both
middle-income and high-income democratic countries and these eﬀects remained signiﬁcant over time. The same trend was not experienced for non-democratic countries
at these income levels. For child immunisation, the story was mixed in that signiﬁcant
ratiﬁcation eﬀects over time were only experienced in low-income non-democratic
countries and all middle-income countries, whereas high-income countries did not
experience any particular beneﬁt in child immunisation rates as a result of CRC ratiﬁcation. Generally, the pattern for CRC ratiﬁcation held that across low-income
countries, signiﬁcant treaty eﬀects were sustained over time only for non-democratic
countries, both non-democratic and democratic countries experienced signiﬁcant
treaty eﬀects over time, and in high-income countries, only democratic countries
experienced signiﬁcant treaty eﬀects over time. This is a particularly interesting
observation for CRC ratiﬁcation in that, as country income level increased, there
seemed to be a transition from non-democratic to democratic regime types that
inﬂuenced whether CRC had a signiﬁcant eﬀect over time on child health outcomes
(Figures 9–11).
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Mean

Health Indicator

Ratiﬁcation
Year

Low Income Countries
Birth Rate
42.36
Mortality Rate (females)
307.01
Life Expectancy (females)
53.78
Middle Income Countries
Birth Rate
31.77
Mortality Rate (females)
202.18
Life Expectancy (females)
65.00
High Income Countries
Birth Rate
17.14
Mortality Rate (females)
97.84
Life Expectancy (females)
76.08
* Indicates signiﬁcance at a p < 0.05 level.

Trend 1

20 Years
PostRatiﬁcation

Year

APC (95% CI)

Trend 2

Year

APC (95% CI)

Year

APC (95% CI)

Trend 4

Year

35.02
281.51
59.11

0–11 −1.0 (−1.1, -1.0)*
0–3
0.1 (−0.3, 0.6)
0–4
0.4 (0.3, 0.6)*

25.24
169.57
69.91

0–6 −1.4 (−1.5, −1.2)* 6–9 −0.9 (−2.1, 0.4)
9–18 −1.4 (−1.5, −1.3)* 18–20
0–10 −0.2 (−0.2, −0.1)* 10–18 −1.2 (−1.3, −1.0)* 18–20 −3.9 (−5.5, −2.4)*
–
0–12 0.3 (0.3, 0.3)*
12–20 0.4 (0.4–0.5)*
–
–
–

13.13
77.06
79.96

0–20 −1.4 (−1.4, −1.3)*
0–7 −1.6 (−1.9, −1.4)*
0–7
0.3 (0.3, 0.3)*

11–14 −0.0 (−0.7, 0.7)
3–11 0.5 (0.4, 0.6)*
4–13 0.1 (0.2, 0.2)*

Trend 3

APC (95% CI)

14–20 −1.3 (−1.4, −1.2)*
–
–
11–15 −0.6 (−1.1, −0.2) 15–20 −2.2 (−2.3, −2.0)*
13–20 1.0 (0.9, 1.0)*
–
–

–
–
–
–
–
7–13 −0.7 (−1.1, −0.3)* 13–17 −2.0 (−3.0, −1.0)* 17–20
7–12 0.1 (0.1, 0.2)*
12–15 0.4 (0.1, 0.7)*
15–20

AAPC (95% CI)
Overall (0–20 Years)
−1.0 (−1.1, −0.9)*
−0.5 (−0.6, −0.3)*
0.5 (0.4, 0.5)*

0.2 (−1.1, 1.5)
–
–

−1.2 (−1.4, −0.9)*
−0.9 (−1.1, −0.8)*
0.4 (0.3, 0.4)*

–
−0.1 (−1.2, 1.0)
0.2 (0.2, 0.3)*

−1.4 (−1.4, −1.3)*
−1.2 (−1.5, −0.9)*
0.2 (0.2, 0.3)*
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Table 4. Joinpoint Regression Results Post-CEDAW Ratiﬁcation (APC = Annual % Change, AAPC = Average Annual % Change).

Table 5. Joinpoint Regression Results Post-CRC Ratiﬁcation (APC = Annual % Change, AAPC = Average Annual % Change).
Mean

Health Indicator

Ratiﬁcation
Year

Year

APC (95% CI)

Trend 2

Year

56.18
83.97
79.9

0–3 −0.7 (−1.2, −0.2)* 3–8
0–3 −0.3 (−0.8, 0.2)
3–8
0–5
0.6 (−0.2, 1.3)
5–9

28.19
36.48
88.6
7.61
9.34
87.0

APC (95% CI)

Trend 3

Year

−2.1 (−2.4, −1.8)* 8–20
−2.6 (−2.9, −2.3)* 8–15
−0.4 (−2.1, 1.5)
9–15

APC (95% CI)

Trend 4

Year

APC (95% CI)

AAPC (95% CI)
Overall (0–20 Years)

−3.6 (−3.6, −3.5)*
–
–
−4.0 (−4.1, −3.8)* 15–20 −4.7 (−4.9, −4.6)*
4.1 (3.4, 4.8)*
15–20 1.6 (0.9, 2.4)*

−2.8 (−2.9, −2.7)*
−3.3 (−3.4, −3.2)*
1.7 (1.3–2.1)*

0–5 −2.0 (−2.2, −1.9)* 5–10 −2.9 (−3.1, −2.7)* 10–20
0–6 −2.2 (−2.3, −2.0)* 6–11 −3.2 (−3.5, −3.0)* 11–20
0–4
1.8 (1.3, 2.4)*
4–8
0.3 (−0.6, 1.2)
8–17

−3.4 (−3.5, −3.4)*
–
–
−4.0 (−4.1, −3.9)*
–
–
1.1 (0.9, 1.3)*
17–20 −0.3 (−1.2, 0.6)

−2.9 (−3.0, −2.9)*
−3.3 (−3.3, −3.2)*
0.9 (0.7, 1.1)*

0–6 −3.9 (−3.9, −3.8)* 6–17 −3.3 (−3.3, −3.3)* 17–20
0–6 −3.9 (−3.9, −3.9)* 6–9 −3.4 (−3.6, −3.2)* 9–18
0–4
0.7 (−0.2, 1.7)
4–7 −0.9 (−4.4, 2.7)
7–15

−3.1 (−3.2, −2.9)*
–
–
−3.3 (−3.3, −3.3)* 18–20 −2.9 (−3.1, −2.7)*
0.6 (0.2, 1.0)*
15–20 −1.0 (−1.6, −0.3)*

−3.4 (−3.5, −3.4)*
−3.5 (−3.5, −3.4)*
0.0 (−0.5, 0.6)

THE INTERNATIONAL JOURNAL OF HUMAN RIGHTS

Low Income Countries
Infant Mortality Rate
98.15
Under 5 Mortality Rate
162.58
Child Immunisation (%)
57.1
Middle Income Countries
50.93
Infant Mortality Rate
Under 5 Mortality Rate
70.61
Child Immunisation (%)
73.7
High Income Countries
Infant Mortality Rate
15.28
Under 5 Mortality Rate
18.94
Child Immunisation (%)
88.6
* Indicates signiﬁcance at a p < 0.05 level.

Trend 1

20 Years
PostRatiﬁcation
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Figure 6. Interrupted Time Series Analysis CEDAW (Birth Rate).
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Figure 7. Interrupted Time Series Analysis CEDAW (Female Life Expectancy).
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Figure 8. Interrupted Time Series Analysis CEDAW (Female Adult Mortality).
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Table 6. Summary of Interrupted Time Series Results.
Low Income Countries

CEDAW
Birth Rate
Signiﬁcant Ratiﬁcation Eﬀect
Signiﬁcant Ratiﬁcation Eﬀect
Over Time
Female Life Expectancy
Signiﬁcant Ratiﬁcation Eﬀect
Signiﬁcant Ratiﬁcation Eﬀect
Over Time
Female Adult Mortality
Signiﬁcant Ratiﬁcation Eﬀect
Signiﬁcant Ratiﬁcation Eﬀect
Over Time
CRC
Child Immunisation
Signiﬁcant Ratiﬁcation Eﬀect
Signiﬁcant Ratiﬁcation Eﬀect
Over Time
Under 5 Mortality
Signiﬁcant Ratiﬁcation Eﬀect
Signiﬁcant Ratiﬁcation Eﬀect
Over Time
Infant Mortality
Signiﬁcant Ratiﬁcation Eﬀect
Signiﬁcant Ratiﬁcation Eﬀect
Over Time

Middle Income Countries

High Income Countries

Democratic

NonDemocratic

Democratic

NonDemocratic

Democratic

Yes*
No

No
No

Yes*
Yes**

Yes
Yes

No
No

Yes***
Yes***

No
No

Yes***
Yes***

No
No

No
No

Yes**
Yes***

Yes**
No

Yes*
Yes**

Yes**
No

No
No

Yes**
No

Yes*
Yes***

Yes**
No

Yes**
Yes***

No
No

Yes***
Yes***

Yes**
Yes***

No
No

No
No

Yes***
Yes**

No
No

Yes***
No

Yes***
Yes***

No
No

Yes**
Yes***

Yes***
Yes**

No
No

Yes***
Yes*

No
No

No
No

Yes**
Yes***

NonDemocratic

* Indicates signiﬁcance at a p < 0.05 level, ** Indicates signiﬁcance at a p < 0.01 level, *** Indicates signiﬁcance

Discussion
Our analysis supports our hypotheses in part. In general, democracies and richer countries
tend to perform better across the gamut of indicators we tested. These ﬁndings largely
square with the IR literature on the eﬀects of democracy, development and treaties on
human rights outcomes.66 However, as discussed above, and interestingly, the eﬀects
are inconsistent across categories of states and the selected public health indicators,
suggesting that both ITSA and joinpoint shed light on new dynamics associated with
treaty commitment.
Contrary to our initial hypothesis, female life expectancy did not show any meaningful change across most subgroups, with the exception of low-income democratic
countries, and high-income non-democratic countries. The ratiﬁcation of CEDAW
revealed a signiﬁcant and sustained eﬀect for birth rate, but only in middle- and highincome countries (H2). Both under-5 and infant mortality showed promising ratiﬁcation
eﬀects across low- and middle-income non-democratic countries, as well as high-income
democratic countries (H3). A similar pattern was observed for child immunisation rates
increasing following treaty ratiﬁcation but only in low- and middle-income countries
(H4). We further hypothesised that greater improvements across indicators would be
seen for higher income countries which was consistently demonstrated for CEDAW,
but for CRC middle-income countries showed the most beneﬁt in health outcomes
over time relative to their low-income and high-income counterparts (H5). Lastly, we
hypothesised that democracies would fare better post-ratiﬁcation, but this ﬁnding was
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Figure 9. Interrupted Time Series Analysis CRC (Child Immunisation).
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Figure 10. Interrupted Time Series Analysis CRC (Under 5 Mortality).
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Figure 11. Interrupted Time Series Analysis CRC (Infant Mortality).
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only observed amongst high-income countries, whereas there was a mix of where signiﬁcant treaty eﬀects over time were observed across democracies in low- and middleincome countries (H6).
What our ﬁndings show, then, are how norms, even ostensibly widely-held ones,
vary in the ways in which they manifest in diﬀerent countries. Rather than more
general claims that have been advanced in the past, however, we are able to identify
speciﬁc well-being-related factors that appear to be aﬀected by the ratiﬁcation of
human rights treaties. Moreover, these ﬁndings highlight the role of income level as
a prism though which treaties aﬀect public health outcomes. With respect to the
CEDAW, better sustained health outcomes were associated with high income countries
(as predicted). But the same was not true for the CRC – here, middle income countries
showed sustained and signiﬁcant improvements in public health outcomes associated
with children’s rights.
To be sure, there are likely to be other variables that intervene between treaty commitment and health eﬀects. A government that ascribes to norms surrounding children’s health, may also be more inclined to invite the World Health Organization in
to conduct a vaccination campaign or take other steps to promote the health and
well-being of both women and children. We cannot discount these other activities
that governments may engage in which intervene between treaty ratiﬁcation and
health outcomes.

Conclusion
The prima facie case for norm entrenchment, made by the near universal acceptance of
both the CEDAW and CRC would seem to suggest that norms of women’s and children’s health have become well-entrenched globally. Yet, to stop at this agreement
would be to stop short of a full understanding of the eﬀects of those norms. Our analysis illustrates the important ways that these high rates of treaty ratiﬁcation can mask
more interesting diﬀerences between the eﬀects of the two norms evaluated here.
But to have done this analysis, we needed to come up with ways to look at things
that are ostensibly ‘the same’ – nearly all states agree to CRC and CEDAW. Perhaps
one of the more important contributions of our analysis, then, is the ITSA analysis,
which provides a detailed evaluation of whether ratiﬁcation was signiﬁcant in the
short-term, and sustained in the long-term across levels of income and regime type.
This analysis in particular revealed a patterning that would be diﬃcult to tease out
using other methods.
The positive eﬀects of global norms for children’s health and the relatively weaker
eﬀects of norms on women’s health, suggests that scholars of both IR and public health
should proceed cautiously when evaluating the eﬀects of popular treaties on human
rights and health outcomes. This patterning emphasises the more favourable eﬀect of
CRC ratiﬁcation on child health outcomes both in the long and short term, and the distribution of these favourable eﬀects across income groups and regime types. These results
provide an important contrast against the eﬀect that CEDAW had across these same subgroups but with respect to women’s health outcomes – an eﬀect that is less pronounced in
the short-term and often not signiﬁcantly sustained over time.
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Our work challenges the popularly held notion in IR, that high rates of treaty commitment signal high rates of norm adoption,67 which is a contention that came under ﬁre with
critics who asserted that law and norms were in fact possibly decoupled.68 Our ﬁnding
seems to split this diﬀerence: despite high rates of ratiﬁcation across both the CEDAW
and the CRC, we ﬁnd relatively distinct impacts of these norms on indicators of
women’s and children’s health.
These ﬁndings also suggest that future research should carefully evaluate the inﬂuence
of norms on outcomes with careful attention to the issue area of the norm in question. In
particular, the body of treaties created under the authority of Article 19 of the World
Health Organization’s constitution provides an ideal opportunity for expanding this
analysis. New treaties on global public health can be voted into existence by a 2/3’s
majority of the WHO’s governing assembly. Examples of public health treaties created
under this authority include the 2002 Framework Convention on Tobacco Control and
the 2005 International Health Regulations.69 We know that high rates of ratiﬁcation are
not necessarily correlated with improved public health outcomes across the board –
future research should therefore aim to identify the factors that make some norms
better than others at improving public health. Moreover, another possibility for better capturing norm eﬀects, may be to distinguish between those countries that ratify these treaties
with reservations and those that ratify without reservations. Ratiﬁcation without reservation may be a more straight-forward predictor of norm compliance.70
Finally, with regards to norms, the paper raises the interesting methodological question of how we test the eﬀects of norms. The common assumption is to point to the
existence of a norm and accession to a norm, and assume that adherence will
follow. But there is no good way to test the eﬀect of norms by creating diﬀerent populations if indeed, that norm is strong. In fact, the stronger the norm, the greater that
challenge might become if we lose all variation on our variable of interest (the norm).
Our paper presents a novel approach to considering some of the methodological limitations in studying norm eﬀects.
In this paper, the ﬁndings are not surprising in the sense that they reinforce some
widely-held ideas about the inﬂuence of regime type and country wealth on the protection of rights. In our analysis, democratic and rich states tended to improve more over
time, across our health indicators, than other types of states. These ﬁndings are consistent with previous research. However, our foray into using public health indicators and
not politically-based human rights indicators is a step towards trying to account
for change among economic and social rights. By accounting for the broader eﬀects of
human rights treaties that span multiple categories, our ﬁndings and future research
should generate interest in understanding less-than-immediate consequences of human
rights treaties.
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Appendix 1
Do the changing economic circumstances of countries impact the eﬀect of ratiﬁcation of conventions on health outcomes over time? The use of interrupted time series method is best when the
group under study are similar and as the event occurs the trajectory of the observations following
the event is studied. The underlying assumption is that the individual observations remain mostly
similar and the event is the main driver of the change. There are two issues that arise when groups
of countries are categorised for this method. First is change in the categories over time. Second, is
the possibility of confounding by other characteristics.
This assumption requires either large numbers of countries to balance out the distribution, or a
long period of stability so that the various characteristic of the countries stay relatively stable compared to the event under measurement. For instance, in this study, if countries go through other
extreme events during the follow up time, the observations post-ratiﬁcation will be biased by
these external events. In checking which countries have moved between categories, World Bank
data demonstrates that there has been some movement between categories of income over time.
For some countries, the change in the category below or above the threshold may indicate a
severe change, and in some it could just be due to their economic growth as compared to other
countries.
The second issue arises when countries are comparable on some measurements but not others
that aﬀect the outcome measurement. Countries may have similar income at the beginning of the
study, but one could be a growing economy and the other shrinking. It is plausible to argue that the
rate of growth is a stronger predictor of a countries gain in health indicators than income level.
However, the volatility of economic growth as a metric raises the previous issue with change in category over time.
The challenge with using the economic growth indicator alone is that the list becomes even more
dissimilar than income alone. One plausible solution is to conduct the analysis using both the
income and the economic growth rate at the same time. Doing this will raise sample size concerns
as such categorisation will at least half the groupings.
The table below describes the list of countries based on income and growth rate. In the main
analysis we further broke down the countries by democratic versus un-democratic as well. We
measured economic growth by the 5-year average GNI per capita growth centred on the year of
ratiﬁcation. We then categorised the countries by the median growth rate. Countries missing the
measurement of GNI growth or GNI at the time of ratiﬁcation were excluded.

High Income
Below 50th
Above 50th
Canada
Israel
Sweden
Netherlands
Bahrain
Norway
Switzerland
Finland
Luxembourg
Singapore

Middle Income
Below 50th
Above 50th
Algeria
Algeria
Argentina
Argentina
Australia
Australia
Austria
Austria
Brazil
Brazil
Colombia
Colombia
Czech Republic
Czech Republic
Dominican Republic
Dominican Republic
France
France
Gabon
Gabon
Jordan
Jordan
Morocco
Morocco
South Africa
South Africa
Tunisia
Tunisia
Ecuador
Belize

Low Income
Below 50th
Above 50th
Bangladesh
Benin
Kyrgyz Republic
Bolivia
Mali
Burkina Faso
Mauritania
India
Pakistan
Papua New Guinea
Philippines
Armenia
Uzbekistan
Egypt, Arab Rep.
Azerbaijan
Eritrea
Cameroon
Mozambique
Chad
Rwanda
Comoros
Sri Lanka
Kenya
Thailand
Madagascar
Nigeria
Senegal
(Continued )
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Continued.
High Income
Below 50th
Above 50th

Middle Income
Below 50th
Above 50th
Greece
Bulgaria
Guatemala
Chile
Honduras
Congo, Rep.
North Macedonia
Cuba
Peru
Cyprus
Saudi Arabia
Japan
Uruguay
Korea, Rep.
Venezuela, RB
Malaysia
Mauritius
Panama
Seychelles
Syrian Arab Republic
United Kingdom

Low Income
Below 50th
Above 50th
Tajikistan
Timor-Leste
Togo
Uganda

