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Chapter 4
If You Don’t Ask, You Don’t Count: 
Elements to Consider in Understanding 
Global Sexual and Gender Minority Data 
on Noncommunicable Diseases

Jane A. McElroy and Bennett J. Gosiker

4.1 � Introduction

Globalization, often narrowly defined as the increasing integration of the world’s 
economies, has aspects beyond economic factors, including technological, political, 
social, scientific, and cultural phenomena (Huynen et al., 2005). The sociocultural 
dimension is particularly germane to the discussion of noncommunicable diseases 
(NCDs or physical chronic conditions) among sexual and gender minorities (SGMs) 
that will be discussed in the next chapter. In the twentieth century, scholars in sexu-
ality and nationalism presented alternatives to the beliefs that sexuality is “private,” 
apolitical, sinful (according to religious authorities), or deviant (according to mental 
health experts) (Foucault, 1984; Rosario et al., 2002).

One alternative perspective uses the concept of sexual scripts to understand the 
three interrelated categories of human sexuality: attraction, behavior, and identity 
(i.e., orientation) (Seidman, 2003). This idea can also be extended to gender scripts, 
such as ones related to gender as binary, linked to anatomical features, and fixed at 
birth. This perspective argues that sexual and gender scripts that  people use are 
rooted within each nation’s establishments, such as churches, schools, and laws, and 
are implemented by socializing agents, such as religious leaders, peers, and the 
media (Stambolis-Ruhstorfer, 2017). SGMs living in places or within racial/ethnic 
groups where the scripts associated with SGM identity, behaviors, and/or attraction 
are nonexistent, associated with allegations of not being legitimate, or depicted as 
an inherent erotic, racially centric characteristic have ramifications on 
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characterizing the health of SGM people (Carrillo & Fontdevila, 2014; Decena, 
2011; Epstein & Carrillo, 2014; Provencher, 2016). Specifically, these scripts reduce 
the likelihood of describing NCD outcomes for these populations due to receiving 
low or no priority in scientific and medical research.

Not only is globalization a multidimensional phenomenon, but contemporary 
global health issues have moved from an emphasis on the health burden tied to 
infectious disease to that of NCDs. In the twenty-first century, cardiovascular dis-
ease, cancer, diabetes mellitus, and chronic respiratory diseases are associated with 
71% of all premature deaths worldwide. Among those aged 30–69 years, over 85% 
of premature deaths linked to these health conditions occur in low- and middle-
income countries (Adeyi et al., 2007; Lopez et al., 2006; World Health Organization, 
2005, 2018). Extensive evaluation and modeling of mortality patterns by the Global 
Burden of Disease Study demonstrated that some NCDs topping the list as leading 
regional contributors of years of lost life (YLLs: a standard metric for mortality 
studies) also showed considerable intraregional differences based on a composite 
sociodemographic index as well as between subpopulations; this index is comprised 
of the geometric mean of income per capita, educational attainment, and total fertil-
ity rate in the current year (GBD 2017 Disease and Injury Incidence Prevalence 
Collaborators, 2018). To illustrate, NCD burden in New Zealand (NZ) has signifi-
cant variation between indigenous Polynesian people of NZ (i.e., Maori) compared 
to non-Maori populations (GBD 2017 Disease and Injury Incidence Prevalence 
Collaborators, 2018). This finding highlights the importance of recognizing that the 
prevalence of NCDs by region or within countries in which SGM-specific data are 
unavailable may not accurately represent SGM’s health status in those places.

A parallel metric to capture disease burden is disability-adjusted life year 
(DALY), which adds both years of life lost (YLLs) and years lived with disability 
(YLDs) (Murray et al., 2012). This metric was developed in the 1990s specifically 
to compare national health burden around the world, as it is an acceptable measure 
of the effects of chronic illness on population health burden (Murray, 1994). As the 
selected NCDs described in the next chapter contribute to premature death and/or 
disability, especially in countries with limited health interventions, this metric is 
particularly valuable. According to the Global Burden of Disease Study, which ana-
lyzed and modeled data to describe the burden of both communicable and noncom-
municable diseases in 195 countries and territories, NCDs contributed an estimated 
54% of the DALYs in 2010, with 25.3% by the selected five NCDs (i.e., cardiovas-
cular diseases (CVD), including strokes, at 11.8%, cancer at 7.6%, diabetes mellitus 
at 1.9%, asthma at 0.9%, COPD at 3.1%) (Murray, 1994).

4.2 � On the Impact of COVID-19

The COVID-19 pandemic links both infections from a severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) with NCDs. First detected in Wuhan, China in 
December 2019, the World Health Organization declared COVID-19 a pandemic on 
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March 11, 2020 (Neher et  al., 2020; Zhou et  al., 2020). A higher risk of severe 
COVID-19 disease is experienced by two groups of people; adults aged 65 years or 
older and people with underlying medical conditions, such as those NCDs described 
in the subsequent chapter (CVD, cancer, diabetes, asthma, and COPD) (Azarpazhooh 
et al., 2020). Among younger patients diagnosed with COVID-19 (18–49 years), 
obesity, underlying chronic lung disease (primarily asthma), and diabetes are the 
most prevalent chronic disorders (Stokes et al., 2020). According to Clark and col-
leagues, among the global population, countries with older populations, African 
countries with high HIV/AIDS prevalence, and small island nations with high dia-
betes prevalence are estimated to be at the highest increased risk for severe 
COVID-19 illness (Clark et al., 2020). No research has addressed the impact of the 
COVID-19 pandemic on gender minority populations with NCDs. Some work has 
been done to characterize reduced access to gender-affirming services, including 
one study with a global sample of 849 transgender and non-binary people represent-
ing Europe (n = 382), Southeast Asia (n = 215), the Americas (n = 81), Eastern 
Mediterranean (n = 76), Western Pacific (n = 40), and Africa (n = 31). The authors 
found reduced access to gender-affirming services as well as increased levels of 
anxiety and depression among their sample (Restar et al., 2021). Unfortunately, at 
the writing of this chapter, no studies have reported on SGM individuals’ risk for 
severe COVID-19, though it is possible that multiple syndemic factors may increase 
this population’s risk of exposure (Cahill et al., 2020).

4.3 � Chronic Stress and Immune Dysregulation

Segerstrom and Miller evaluated over 300 studies and concluded that chronic stress 
was associated with numerous measures of immune dysregulation, such as inflam-
matory engagement and poor antibody responses (Segerstrom & Miller, 2004). 
However, inconsistent results using biological markers of stress, such as cortisol or 
C-reactive protein levels, comparing SGM and non-SGM participants have been 
published with virtually all of these data from developed countries (Austin et al., 
2016; Cohen et al., 2017; DuBois et al., 2017; Huebner & Davis, 2005; Juster et al., 
2013, 2015). As noted by Segerstrom and Miller, many studies suffer from method-
ological limitations in sampling with a variety of biomarkers used to signal stress 
which adds uncertainty to understanding the stress response (Segerstrom & 
Miller, 2004).

4.4 � Factors Contributing to Chronic Illnesses

Since the major causes and/or significant risk factors of the leading NCDs are known, 
approximately 60% of these deaths are preventable. For example, the Oxford Health 
Alliance (OHS) developed a conceptual model called “4four60” to support effective 
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communication on the prevention of NCDs. They link four risk factors (poor diet, 
physical inactivity, tobacco use, and excess alcohol consumption) known to be asso-
ciated with four leading NCDs (cardiovascular disease, cancer, diabetes, and chronic 
lung disease) to the contribution of 60% of all global premature deaths (Colagiuri 
et al., 2007). Both poor diet and physical inactivity in association with these NCDs 
are often associated with high body mass index (BMI). As a sidenote, BMI is often 
used as a standardized and convenient method to classify people into weight catego-
ries, though numerous limitations have been reported in using this metric (Nuttall, 
2015). In a systematic review comparing BMI, waist circumference, and waist-to-
height ratio (WHtR) measurements to visceral adipose tissue (VAT) measurement, 
waist circumference and WHtR were better predictors of VAT than BMI (Browning 
et al., 2010). Using indexes that account for body fat distribution such as waist-to-hip 
or WHtR ratio, intra-abdominal fat depot volume, or waist-to-height ratio provides a 
more accurate means of risk assessment associated with obesity.

Regarding dietary choices, a significant downstream effect of globalization is the 
unprecedented increase in the global food trade, which has been dominated by large 
transnational companies (Pang & Guindon, 2004). Global brand names and aggres-
sive marketing strategies have adapted to local environments such that recognition 
of brand names of popular beverages and fast foods has been especially rapid 
(Chopra et al., 2002). This situation has contributed to the global epidemic of obe-
sity by replacing traditional diets with fat- and calorie-rich foods (Gakidou et al., 
2017). The results from the Global Burden of Disease study on high BMI found 
12% of the adult population (603.7 million adults; 95% uncertainty interval: 592.9 
to 615.6) were obese worldwide with a consistently higher prevalence of obesity 
among women. In 2015, high BMI contributed to deaths from any cause worldwide 
at 7.1% (95% uncertainty interval: 4.9 to 9.6) with obesity-related cardiovascular 
disease and diabetes as leading causes of these mortality statistics (Afshin et al., 
2017). Beyond mere statistics, the threats to population health in many LMICs are 
occurring on two fronts simultaneously: “In the slums of today’s megacities, we are 
seeing NCDs caused by unhealthy diets and habits, side by side with undernutri-
tion” according to former Director-General of World Health Organization, Dr. Gro 
Harlem Brundtland (World Health Organization, 2002, p. x).

Although considerable data have been compiled with recent excellent work by 
the Global Burden of Disease study (Benziger et al., 2016), sparse data are available 
to address the question of the burden of NCDs among sexual and gender minority 
(SGM) populations. SGMs in some parts of the world, where data are available, 
have a higher prevalence of known risk factors (as detailed by the aforementioned 
“4for60” model) associated with leading NCDs. For example, in a systematic review 
of literature, Eliason and colleagues reported that lesbian and bisexual women had 
a higher prevalence of a BMI over 30 compared to heterosexual women (Eliason 
et al., 2015); however, of the 20 studies included, only two (Australia and Great 
Britain) were outside of the USA, thus limiting the global picture. Similarly, some 
studies in the USA have suggested a higher prevalence of overweight but not obese 
status among transmasculine individuals compared to cisgender women (Caceres 
et al., 2019; Reisner et al., 2013).
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A fundamental question that remains largely unanswered is whether factors 
related to SGM status, and perhaps the synergistic or syndemic effects between 
SGM status and health-related behaviors (e.g., unhealthy weight, smoking, exces-
sive alcohol consumption), are associated with an increased prevalence of NCDs 
among SGMs (Coulter et al., 2015). For example, in Western countries, the minority 
stress model is often used to help explain health disparities experienced by SGMs, 
with similar stressors identified in other counties (Bowling et  al., 2018; Kontos 
et al., 2011; Laćan, 2015; Lobato et al., 2019; Mahdavi, 2019).

To understand this issue, extramural funding and/or intramural funding priorities 
are critical. Perhaps a systematic bias in selecting grant proposals worthy of funding 
or considering SGM issues beyond HIV/AIDS research is due to (unconscious) 
bias. Historically, bias in US National Institutes of Health (NIH) funding (Kaiser, 
2011) culminated in NIH mandating justification for studies if women and minority 
groups (race/ethnicity) were not included. It is not unreasonable to consider bias as 
a factor in funding focused on SGM issues. The catch-22 of rejections in grant 
applications, particularly in the USA and other countries in which extramural fund-
ing is expected of researchers, is that young researchers will either move on to more 
fundable opportunities with a non-SGM focus, since successful funding is neces-
sary for tenure and promotion or move out of the research arena entirely.

4.5 � Health Disparity Theories

A recent study in Sweden tested another related hypothesis to explain health dis-
parities faced by SGMs, called the fundamental cause theory (Branstrom et  al., 
2016). In a comparison of advantaged (heterosexuals) and disadvantaged (SGMs) 
groups, they found the prevalence of high-preventable diseases—ones that could be 
prevented or effectively treated—was significantly higher among SGMs. They posit 
that for preventable diseases, disadvantaged groups cannot leverage the resources 
necessary (i.e., knowledge, prestige, power, or supportive social connections) to 
achieve healthy outcomes. To bolster this theory, analysis of low-preventable dis-
eases—ones that cannot be effectively prevented or cured—had similar outcomes 
between the two groups (Branstrom et al., 2016). Although this study provides evi-
dence that a true health disparity for NCDs may exist for the SGM population that 
cannot be explained by an increased prevalence of established risk factors linked to 
these NCDs, we are still left with a very difficult construct to assess and compare 
across countries. Further, the validity of the construct has not been tested, although 
tangential information partially supports the fundamental cause theory (Branstrom 
et  al., 2016). For example, in Niger, general population patients were typically 
viewed as passive or without a “voice” by their local nurse, and therefore obtaining 
services beyond the local health centers rarely occurred. One could extrapolate this 
characteristic to SGM individuals in which presumably their lower prestige and/or 
power could limit optimizing their health-seeking behavior (Bossyns & Van 
Lerberghe, 2004).
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National legislation and political rhetoric can also have the effect of reduced 
privilege and/or power for SGM citizens (see Stigma chapter, Chap. 2), which can 
create dissonance between one’s personal self and one’s national self and likely 
engenders a sense of powerlessness. Alternatively, some countries, such as Canada, 
Spain, and the Netherlands, embrace SGM rights as a key characteristic of national 
belonging (Stambolis-Ruhstorfer, 2017). However, the intersection of SGM identity 
and nationalism ideology can also create discordance (“Muslim and gay: seeking 
identity coherence in New Zealand,” 2016). For SGMs who also identify with other 
ethnicities, such as a Muslim with family from Iran (known for its extreme anti-gay 
laws), national rhetoric from any country that supports SGM rights may require its 
citizens to reject or renounce their ethnic communities in order to gain acceptance; 
thus, these individuals may experience one aspect of their identity being pitted 
against another aspect of their identity. These situations could have a negative influ-
ence on their health either from a stigmatizing position (i.e., minority stress theory 
(Meyer, 2003)) or an inability to leverage necessary resources to optimize health 
(i.e., fundamental cause theory). Regardless of the source of such disparities, it is 
critical to characterize potential sources that create dissonance so that the health of 
SGM populations can be better understood and disparities addressed across various 
healthcare delivery systems.

Two theories have been suggested regarding aging, health disparity, and NCD 
prevalence. Compression of morbidity theory for health disparities posits that with 
increasing years lived, the disparity gap narrows since only the hardiest individuals 
survive (Beckett, 2000; House et al., 2005). On a global scale, countries first need 
to achieve a more equal comparison of three domains before the hardiest individuals 
would have the opportunity to survive. One domain is for countries to transition 
more fully from health outcomes based on injury/violence, infection, and maternal/
perinatal/nutritional issues to NCDs, known as the epidemiological transition 
(Omran, 2005). To illustrate, sub-Saharan Africa (of 48 countries) has the highest 
under-five mortality rate (1  in 13 births) and modest life expectancy of 61 years 
(range: 52 years in the Central African Republic to 74 years in Mauritius) versus 
Australia and New Zealand with the lowest mortality rate (1 in 263 births) and a life 
expectancy of 82  years (World Bank Group, 2019; United Nations Inter-agency 
Group for Child Mortality Estimation, 2018). A second domain is achieving a rela-
tively equable performance of the country’s health system to treat medical condi-
tions including NCDs, thereby supporting the potential for an aging population 
(Gordon-Larsen et al., 2000; Schutte et al., 2018). The third domain encompasses 
similar NCD risk-attributable burden (i.e., tobacco use, excessive alcohol consump-
tion, obesity, and inactivity) at the population level among the countries (GBD 2017 
Disease and Injury Incidence Prevalence Collaborators, 2018). For example, world-
wide, the age-standardized prevalence of daily smoking was 25% (95% uncertainty 
interval 24.2–25.7) for men and 5.4% (5.1–5.7) for women. However, wide vari-
ability exists globally, with half the population smoking in Greenland (women at 
44% and men at 43%) compared to rare smoking behavior in Sudan (women at 
0.4% and men at 1.3%) (Reitsma et al., 2017).
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The second theory, the cumulative disadvantage hypothesis, advocates the oppo-
site—a widening of the health disparity gap due to the accumulation of burden over 
time (Dupre, 2007; Kim & Durden, 2007; Lauderdale, 2001). The concept of 
chronic stress experienced by SGM individuals over a lifetime translates into the 
wearing down of biological coping systems and thereby results in an increased prev-
alence of NCDs per this hypothesis (Schneiderman et al., 2005). As with the first 
theory, applying this hypothesis on a global scale requires more equable treatment 
of SGM populations worldwide. As explored in the Stigma chapter (Chap. 2), there 
is considerable variability in how the people and institutions within any country 
accept and embrace SGM citizens. Establishing the prevalence of NCDs over the 
life course among sexual and gender minorities compared to heterosexual groups 
can provide support for one of these theories within individual countries. From a 
global perspective, further narrowing of differences among countries on aforemen-
tioned health domains as well as capturing data on SGM populations will provide 
evidence regarding the health of SGMs worldwide.

4.6 � Methodological Considerations

Regardless of a potential mechanism(s) underpinning differences in NCD preva-
lence, systems have to be in place to detect such a potential difference. Much of 
health research is guided by opportunities either directly through funding initia-
tives or through agency/organization’s priorities, and a critical component in 
being selected as a research priority lies in the generalizability of results. Two 
critical components of the generalizability of results are determined from a suffi-
cient sample size and the use of probability-based sampling of participants. Sexual 
minorities (SM) comprise 6–14% of the global population (Rahman et al., 2020). 
The visible (“out”) number of SM individuals comprises a sufficiently large group 
to warrant inclusion on national NCD surveillance surveys with the caveat that up 
to 83% of SM individuals, globally, may conceal their identity from most or all 
others (Pachankis & Branstrom, 2019). This concealment means their perspec-
tives may not be represented in NCD prevalence and incidence statistics and 
therefore reduces the generalizability of the study results. Alternatively, estimates 
of the global prevalence of transgender identity range from 0.3 to 0.5% (Gender 
Identity in US Surveillance (GenIUSS) Group, 2014; Reisner et  al., 2016) and 
vary depending on how transgender identity is defined (Collin et al., 2016; Reisner 
et al., 2016). According to Collin and colleagues, the prevalence estimates vary by 
degree of medical intervention with surgical or gender-affirming hormonal ther-
apy (GAHT: i.e., estrogen and testosterone supplementation) or transgender-
related diagnoses versus self-reported transgender identity (Collin et al., 2016). 
For the former, estimates range from 1 to 30 per 100,000 (0.001–0.03%) persons, 
and the latter is 100–700 per 100,000 (0.1–0.7%) (Collin et al., 2016; Peitzmeier, 
2013). Although transgender identity prevalence seems to be increasing over time 
(Ahmadzad-Asl et  al., 2010; Blosnich et  al., 2013; Eklund et  al., 1988; Kauth 
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et al., 2014; Meier & Labuski, 2013), one limitation in understanding NCD issues 
among transgender populations is the relatively small sample size that would be 
captured on any national surveillance study. Unless intentional over-sampling of 
the transgender population is implemented, a small sample size will limit report-
ing outcomes among this population in large surveillance studies. Finally, for both 
the SM and transgender populations, participation in research is voluntary. 
Therefore, until it is safe and acceptable for individuals to disclose their SGM 
status, it is unlikely that estimates of NCD prevalence will capture the true state 
of health among these populations.

A second strong element in the generalizability of study results is the use of 
probability-based sampling as opposed to convenience sampling. A mantra often 
used by SGM researchers advocating inclusion of sexual orientation/gender identity 
(SOGI) questions on surveillance surveys is, “If you don’t ask, you don’t count.” 
Probability-based sampling requires a list of all eligible participants from which a 
random sample is selected. Unless these identities are collected in a similar manner 
as other commonly acquired demographics such as age, marital status, race/ethnic-
ity/nationality, and educational attainment, researchers will be hampered in design-
ing studies that accurately reflect the state of SGM health. For NCD research, these 
two components are critical for credible research findings. One objective down-
stream effect of these elements of scientific rigor determines which countries con-
tribute to the SGM research agenda as described in the next chapter.

Another important aspect of SGM research associated with the prevalence of 
NCDs is age. For transgender health research, virtually no NCD research has been 
done to explore the health impact of age of medical affirming interventions, GAHT 
use, and experience of gender dysphoria. Among those who have medical affirming 
interventions, these three characteristics are likely to vary with age. For example, in 
a small cohort of transfeminine patients aged 19–66 years who were undergoing 
gender-affirming surgery in Germany, the reported age of gender dysphoria was 
between 4 and 63 years. Age of GAHT use for this cohort was not provided for 
individual participants but was between 18 and 63 years (Zavlin et al., 2019). In 
general, most NCD findings have been reported without details on these three char-
acteristics (Goodman & Nash, 2018). For SM individuals, status is more fluid across 
the lifespan without clear patterns of stability at any age cohort (Morgan, 2013). For 
example, about two-thirds of participants aged 36–50 (n = 762) reported a shift in 
sexual orientation labels over time (Kinnish et al., 2005), and very little is known 
about the health impact of changing sexual orientation labels as one ages. In a sys-
tematic review of national, international, state, and regional health surveillance data 
sources that capture SOGI information, Patterson et al. (2017) reported substantial 
gaps in the SM measurement of older adults. As most NCDs selected for the study 
are age-dependent, this age discrepancy limits the quality of health surveillance 
results since extrapolation of younger SM health may not reflect older SM health 
(Patterson et al., 2017).
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4.7 � Conclusion

The forces shaping the mere ability to acknowledge, enumerate, and engage SGM 
populations across the globe are ever-changing and heavily influenced by country-
specific cultural norms. Further, a lack of security is felt by many SGMs locally due 
to structural stigma, outright violence, and discrimination, as well as local laws and 
political rhetoric, which lends itself to the SGM population remaining difficult to 
identify. With the pressures of globalization weighing strongly on the burden of 
NCDs across the globe, it is critical to accurately capture the SGM population’s 
similarity or divergence from regional NCD patterns. The path forward is fraught 
with competing tensions that make the gold standards of universal acceptance of 
this population as well as data collection currently unattainable. In the interim, it 
behooves researchers across the globe to proactively include SGM populations in 
their research agenda. The first step is to consistently incorporate answer options to 
the question on gender that includes gender options beyond male/female as well as 
asking specifically about sexual orientation (Brown & Herman, 2020; Gender 
Identity in US Surveillance (GenIUSS) Group, 2014; Sexual Minority Assessment 
Research Team (SMART), 2009). Ultimately, we return to a concluding point: “If 
you don’t ask, you don’t count” and a hope that, in the near future, the SGM popula-
tion will be counted in assessing the health of each nation.
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