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A B S T R A C T   

Purpose: Recent research has found a general pattern of health erosion in self-assessed pain and allostatic load 
among adults in the United States (US). It remains to be determined if self-reported health status, hereafter SRH, 
also follows this pattern. The aim of this study was to examine whether a general pattern of health erosion is 
found in SRH among adults in the United States (US). 
Methods: Data from the National Health Interview Survey 1997–2018 were used to study sex, educational 
attainment, and racial/ethnic patterns in SRH by age, period and cohort among adults in the US. The analytic 
sample consisted of respondents aged 18 years or older at the moment of interview with valid information in the 
age, sex, education, race/ethnicity and health status question (n = 669,501). Estimates for the percent popu-
lation reporting poor/fair health were produced by age, period and cohort to study trends in health status by sex, 
educational attainment and race/ethnicity. All estimates were weighted to account for complex survey design. 
Results: No discernible pattern of health erosion, or improvement, is observed in the age, period or cohort an-
alyses of the percent of the population reporting poor/fair SRH by sex, educational attainment or race/ethnicity. 
Conclusions: The analysis indicates that self-reported health does not follows the general pattern of health erosion 
found in self-assessed pain and allostatic load in the US. The percent of the population reporting poor/fair health 
status has remained relatively stable between 1997 and 2018. Further research is required to determine whether 
self-reported health is an appropriate metric to track population health in the US.   

1. Introduction 

Single item self-reported health (SRH) is a widely collected and 
extensively used measure, which has been employed in epidemiological 
research since the 1950s (Garbarski, 2016; Joelson et al., 2021). The 
validity of SRH has long been an issue of discussion with many studies 
indicating that this subjective health assessment is a valid health status 
indicator that can be used in cohort studies and for population health 
monitoring (Miilunpalo et al., 1997). Early analyses of SRH found a 
strong association between this measure and subsequent mortality 
regardless of sex or race/ethnicity, even when adjustments for socio-
economic status and comorbidities were incorporated in the models 
(McGee et al., 1999) adding to the body of scholarship that validated this 
measure (Jylha, 2009). A subsequent study assessed whether SRH was a 
valid indicator of health for Latinos/as concluded that using SRH for 
cross-ethnic comparisons of physical health was a problematic endeavor 
and recommended at least adjusting for acculturation when doing so 
(Finch et al., 2002). 

Despite how popular of a health metric SRH has become, concerns 
arose that it may not correspond to objective markers of health for 
different population subgroups (Dowd & Zajacova, 2010). Over the last 
decade or so, numerous studies have explored the issue of how valid SRH 
is as a health metric, and have concluded the validity of this indicator is 
more complex that previously considered. A pioneer study on this matter 
assessed whether the predictive power of SRH for subsequent mortality 
varied by socioeconomic status, and found stronger association between 
SRH and mortality for adults with higher education and/or higher in-
come (Dowd & Zajacova, 2007). The reason for this may lie in a sub-
sequent study conducted by Dowd and Zajacova (2010) that found that 
the relation between SRH and objective health differs by socioeconomic 
status (Dowd & Zajacova, 2010). If SRH corresponds less to what is 
happening to the bodies of some subpopulations, then it logical that is it 
is less predictive of subsequent mortality. 

A study conducted in 2011 tested reliability of SRH by comparing 
responses collected on 2 occasions about 1 month apart. The authors 
concluded that there is substantial variation in SRH and that this is more 
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pronounced among racially and ethnically minoritized populations and 
respondents with lower educational attainment (Zajacova & Dowd, 
2011). A more recent study conducted by Woo and Zajacova (2016) 
found that SRH predicts mortality risk less well for non-Hispanic Blacks 
and Hispanics than for non-Hispanic whites (Woo & Zajacova, 2016). 
The authors postulate that individuals from different racial/ethnic 
groups may evaluate their health differently. The reason for this finding 
may lie in a study conducted by Santos and Howard (2018) which found 
that objective health was less predictive of SRH for racially and ethni-
cally minoritized populations (Santos-Lozada & Howard, 2018). The 
lower correspondence between SRH and objective health (measured 
through biomarkers) may explain why this metric is less predictive of 
mortality risk for racially and ethnically minoritized populations. One 
question that remains unanswered is whether it is appropriate to use 
SRH for population health monitoring. A potential way to assess this is 
by exploring whether trends in SRH match secular trends in population 
health indicators such as self-assessed pain prevalence or objective 
markers of health. 

Recent research has found that pain prevalence follows a general 
pattern of health erosion of working-class life for those born after 1950s 
(Case et al., 2020). Detailed analyses of pain prevalence by age and sex 
has found an extensive escalation of pain prevalence among US adults 
across the life span (Zajacova et al., 2021). A separate line of scholarship 
has started to leverage objective markers of health by studying trends 
and patterns of allostatic load (AL) to track population health. AL, a 
measure of cumulative wear and tear due to chronic stress produced 
using biomarkers, is a score that indicates how many biomarkers exceed 
an acceptable threshold (Doung et al., 2017). Studies in this line of in-
quiry consistently find that AL has increased since the early 1990s. The 

first study concluded that from 1988 to 1991 to 2015–2018 the preva-
lence of high AL increased by more than 45% (Moore et al., 2021). The 
study found that the average AL score increased from 1.94 to 2.63, 
hinting at consistent pattern of health deterioration. A second study 
focused on racial/ethnic and nativity differences in AL found an increase 
in AL from 2005 to 2006 to 2017–2018, a trend in line with those of 
cardiovascular and metabolic health observed in the US (Langellier 
et al., 2021). If such a manifestation of health deterioration is found 
among the US population, we should observe valid metrics of health to 
mirror or move in parallel to these patterns. A movement in line with 
this pattern, or health deterioration, would mean that SRH is accurately 
capturing the state of the health of the US population. 

Is self-reported health moving along with other health metrics? The 
purpose of this study is to explore whether SRH shows an ongoing 
pattern of erosion of the health in the US adult population as observed in 
pain prevalence and measures of cumulative “wear and tear” of the body 
such as AL. One of the following two competing scenarios is possible: (1) 
SRH shows a pattern consistent with the ongoing health erosion found in 
pain prevalence and allostatic load, or (2) SRH does not follows the 
pattern of population-level health deterioration. If SRH is a valid and 
reliable measure of population health, it will follow the first scenario. 
The emergence of the second scenario would indicate that SRH does not 
move along with other population health metrics. The results will have 
direct relevance to the issue of validity of SRH as a measure that can be 
utilized to measure and track population health. 

Fig. 1. Percent of the population reporting poor/fair self-reported health by sex for the overall population and by age group between 1997 and 2018 with 95% 
confidence intervals. 
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2. Materials and methods 

2.1. Analytic sample 

Data for this study come from the National Health Interview Survey 
(NHIS) collected between 1997 and 2018, which were extracted from 
the IPUMS Health Platform (Blewett et al., 2019). The NHIS is a 
cross-sectional survey collected every year from a nationally represen-
tative sample of the US population. The initial adult sample consisted of 
671,696 observations. The analytic sample reduced by 2,195 observa-
tions because respondents had missing values in health status items. The 
final analytical sample consisted of 669,501 observations with valid 
information for the variables used in the analysis. Instances where small 
sample sizes cause unreliable estimates will be addressed in the Discus-
sion section. A basic description of the analytic sample and variable 
distribution is included within the Measurements section. 

3. Measurements 

3.1. Self-Reported Health 

From 1997 to 2018 the NHIS assessed health status questions 
through the General Health - Person Module from every sample adult 
respondent aged 18 years and older. Self-Reported Health (SRH) was 
collected using a five-point Likert scale where respondents rate their 
health as: Excellent, Very Good, Good, Fair, or Poor. This variable was 
operationalized as a dichotomous variable indicating whether re-
spondents classified their health as fair or poor following standard ap-
proaches to the analysis of this variable (Manor et al., 2000; Thompson, 

2017). 

3.2. Sex and education 

Sex and education are collected within the Person Core Question-
naire of the NHIS. Sex indicates whether respondents reported their sex 
was male or female (n = 293,272 and 371,353, respectively). The 
educational attainment question reports the highest level of schooling 
an individual had completed. In order to be consistent with the schol-
arship that guides this research (Case et al., 2020), education was 
recoded as a dichotomous variable indicating whether the highest level 
of education was higher than a Bachelor’s degree or lower (n = 171,859 
and 492,766, respectively). Assessments of these patterns using detailed 
educational attainment categories are discussed in the sensibility 
analyses. 

3.3. Race/ethnicity 

The NHIS collects two variables in the Person Core Questionnaire 
from which a race/ethnicity variable can be constructed. In the first 
variable respondents are asked about the main racial background. The 
second variable corresponds to ethnicity, which indicates whether or not 
the respondent considers him/herself or themselves to be of (1) His-
panic, (2) Spanish or (3) Latino origin or ancestry. Following standard 
approaches to the operationalization of race/ethnicity, respondents 
were first classified as Hispanics if they considered to be of Hispanic/ 
Spanish/Latino origin (n = 110,287). Those who did not consider 
themselves of Hispanic origin or ancestry were classified into four 
mutually exclusive racial groups: white (n = 428,621), Black or African 

Fig. 2. Percent of the population reporting poor/fair self-reported health by sex and year of birth for the overall population and by period of interview with 95% 
confidence intervals. 
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American (n = 93,965), Asian (n = 29,443), or Other (n = 7,185). 

3.4. Age, period and cohort 

Age is collected as a continuous variable indicating the respondent’s 
age since their last birthday (Mean = 46.01, SE = 0.06). We recode age 
into the following categories: Under 25 years (n = 66,099), 25–34 years 
(n = 121,280), 35–44 years (n = 123,398), 45–54 years (n = 115,127), 
55–64 years (n = 98,302), 65–74 years (n = 75,974), 75–84 years (n =
47,573), 85 + years (n = 16,872). The NHIS also reports the calendar 
year in which the survey was conducted. This variable is used to capture 
period effects and on average each year contributed 30,000 observa-
tions, with a minimum of 21,496 in 2008 and a maximum of 36,464 in 
2014. These two variables were used to produce a cohort measure, 
which is measured as year of birth. Respondent’s age is subtracted from 
the year in which the interview was conducted to approximate a year of 
birth measure. Cohort was incorporated in the analysis as continuous 
variable in the visualization of trends (Mean = 1962 and Median =
1961). Within the cohort analyses, period was operationalized as: 
1997–2003 (n = 223,779), 2004–2007 (n = 85,714), 2008–2011 (n =
131,755), 2012–2016 (n = 171,472), and 2017–2018 (n = 51,905). 

3.5. Analytical approach and sensitivity analysis 

The analysis consisted of six stages and a set of sensitivity analyses. 
The first stage consisted of producing sex-specific estimates by period 
and age for the analytic sample to ascertain whether the percent of the 
population reporting poor/fair SRH had increased over the period of 
analysis by sex and age (Fig. 1). The second stage consisted of ascer-
taining sex-cohort-period differences in poor/fair SRH to determine 

whether subsequent cohorts are reporting worse health at different pe-
riods (Fig. 2). The third stage consisted of producing period- and age- 
specific estimates of poor/fair SRH by educational attainment to ascer-
tain whether a pattern of health deterioration is observed for these 
groups (Fig. 3). The fourth stage of the analysis consisted of producing 
estimates for poor/fair SRH by educational attainment and year of birth 
(Fig. 4). The fifth stage of the analyses consisted of producing period- 
and age-specific estimates of poor/fair SRH by race/ethnicity (Fig. 5). 
The final stage of the analysis consisted of producing estimates for poor/ 
fair SRH by race/ethnicity and year of birth (Fig. 6). All analyses were 
conducted in RStudio with adjustments for complex survey design 
through the ‘srvyr’ package, and visualizations were produced using 
ggplot2 (Freedman et al., 2021; RStudio Team, 2015; Wickman, 2009). 

Sensitivity analyses were conducted with (1) alternative groupings 
for the age- and period-specific analyses and (2) analyzing SRH as a 
continuous variable following previous assessments of SRH (Thompson, 
2017). Further, the analysis was replicated using a single item general 
health transition question where the population reported whether their 
health status was better, about the same or worse in comparison to a 
year ago also collected in the NHIS. This variable was recoded into a 
dichotomous variable indicating whether respondents reported their 
health was worse than a year ago or not. Finally, the analysis was also 
conducted with using detailed educational attainment categories. The 
detailed educational attainment categories include: No High School, 
High School Diploma, Some College, Associate Degree and College or 
more. The visualizations of trends for these sensitivity analyses are 
included in Supplemental Figs. 1–8. These sensitivity analyses yielded 
results that were consistent with those presented in the main analysis. 

Fig. 3. Percent of the population reporting poor/fair self-reported health by education, and by age group between 1997 and 2018 with 95% confidence intervals.  
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4. Results 

Fig. 1, presents the percent of the population reporting poor/fair SRH 
by sex for the overall population and by age for 1997 and 2018. The 
percent of the population reporting poor/fair SRH has remained stable 
for males and females between 1997 and 2018. The analysis by age 
presents results consistent to those observed in the overall population. 
The analysis indicates that older age groups report poor/fair SRH at 
higher rates than younger ones, but there is no trend in this indicator 
observed for men or women. Fig. 2 presents trends in poor/fair SRH by 
cohort and period. Within the overall analytic sample, 30% of older 
cohorts report poor/fair SRH and this percentage decreases steadily with 
approximately 5% of the youngest cohort reporting the outcome The 
five period-specific analyses showed consistent curves in the percent of 
the population reporting poor/fair SRH, indicating stable patterns 
regardless of period in which the data was collected and cohorts being 
analyzed. 

Figs. 3 and 4 concentrate on trends in poor/fair SRH by educational 
attainment. Fig. 3 shows trends in poor/fair SRH by educational 
attainment. Within the overall sample, the percent of the population 
reporting poor/fair SRH remains relatively stable regardless of educa-
tional attainment. Every year, those with a Bachelors’ degree reported 
better health than those without a college degree. The size of this gap is 
smaller at younger ages and increases with age reaching its widest point 
between ages 55–74. There is a slight reduction in this gap at older ages, 
but this is due to older adults with a Bachelor’s degree reporting poor/ 
fair SRH at older ages. Within the oldest age groups, the percent of the 
population reporting poor/fair SRH is approximately 30% for those 
without a Bachelor’s degree with increases observed for those with a 

bachelor’s degree, which until ages 64–74 remained relatively stable 
around 10%. Fig. 4 concentrates on analyses by cohort and period. Fig. 4 
shows that approximately 35% of oldest respondents without a bache-
lor’s degree report poor/fair SRH in comparison to 20% of persons from 
the same birth cohort with a degree. There is a closing gap by health 
status that is reduced at the youngest birth cohorts. The period-specific 
analyses show patterns consistent to those found within the overall 
population regardless of the cohorts; respondents with a bachelor’s 
degree have better health than their peers without a college degree. 

Figs. 5 and 6 concentrate on trends in poor/fair SRH by race/ 
ethnicity. Fig. 5 shows trends in poor/fair SRH by race/ethnicity by 
period for the overall sample and by age. Within the overall sample, the 
percent of the population reporting poor/fair SRH remains relatively 
stable regardless of race/ethnicity. Consistently, Black/African Amer-
ican adults reported poor/fair SRH at higher rates than the other racial/ 
ethnic groups. In the majority of the years, the ranking for racial/ethnic 
groups reporting poor/fair SRH is: Hispanics, whites, and Asian. The 
pattern of relative stability in the percent of the population reporting 
poor/fair SRH, and Blacks/African Americans and Hispanics reporting 
worse health than white and Asian adults is found for every age group 
regardless of period of interview. A pattern of increased rates for Black/ 
African American and Hispanic adults is observed starting in with re-
spondents aged 45–54 years, regardless of period of data collection. 
Fig. 6 shows relative consistent patterns in the percent of the population 
reporting poor/fair SRH by race/ethnicity and year of birth. Older re-
spondents report higher rates with a stable reduction as age decreases. 
The pattern seems to be consistent across different period of data 
collection. 

Fig. 4. Percent of the population reporting poor/fair self-reported health by educational attainment and year of birth for the overall population and by period of 
interview with 95% confidence intervals. 
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5. Discussion 

The present study evaluated whether single item self-reported gen-
eral health follows the ongoing pattern of health deterioration found in 
pain prevalence or measures of cumulative wear and tear. The detailed 
analyses found that SRH has remained relatively stable over the last 22 
years. Case, Deaton and Stone (Case et al., 2020) and Zajacova and 
colleagues (Zajacova et al., 2021; Zimmer & Zajacova, 2020) have found 
that pain prevalence has increased for younger and older persons, males 
and females, across race/ethnicity, wealth and education, and regardless 
of chronic conditions; spelling a problematical future for the US popu-
lation. These results are consistent with recent analyses of allostatic 
load, an indicator of cumulative wear and tear or physiological dysre-
gulation. Moore and colleagues (Moore et al., 2021) and Langellier and 
colleagues (Langellier et al., 2021) have found that allostatic load is 
increasing among adults in the US. Both indicators show, in some way, a 
pattern of health erosion within the US population. The single item 
self-rated health, and the health transition analysis conducted in the 
sensitivity analysis, do not follow this pattern. This finding is not unique 
as improvement or relative stable trends have been observed in func-
tional limitations and disability and metabolic syndrome (Palmer & 
Toth, 2019; Zimmer et al., 2020). While the prevalence of metabolic 
syndrome has remained stable, this is not true for individual components 
of this health metric and the role of medications has yet to be deter-
mined (Beltr ́a n-S ́a nchez et al., 2013). Findings are consistent with past 
work that suggest that SRH may not be a suitable indicator for purposes 
of tracking population health over time (Salomon et al., 2009). 

The trend analyses show relatively stable patterns in self-reported 
health by sex, educational attainment and race/ethnicity among US 

adults. How does this compare to existing analyses of trends in self- 
reported health? The answer to this question is complicated. A study 
by Owen Thompson found that there is stability in self-reported health 
for white and Black/African American adults since 2000 (Thompson, 
2017). This pattern of stability is consistent with the results presented in 
this analysis, particularly those presented in Fig. 6. A more recent study 
by Schellekens and Ziv (2021) found improvements in self-reported 
health attributable to advances in educational attainment, between 
1972 and 2018 (Schellekens & Ziv, 2020). Those results deviate from the 
ones discussed in this study. On the other hand, research has also found 
increasing health deterioration driven by worse health among adults 
with a high school diploma or some college (Lamidi, 2020). The cohort 
and period analyses (Figs. 3 and 4) show consistent prevalence of 
self-reported health by educational attainment regardless of cohort 
analyzed and period of data collection. These results are also supported 
by the analysis of detailed educational attainment categories presented 
in the sensitivity analyses (Supplemental Figs. 3 and 4). Despite some 
differences in the main results, no study reveals a pattern of health 
erosion when analyzing self-reported health. Thus, the patterns uncov-
ered indicate that self-reported health status does not shifts parallel to 
physical manifestations of health deterioration such as pain prevalence 
and biological risk profiles; the findings are consistent with the second 
scenario hypothesized in the study design. 

Studies have postulated that the ongoing increases in pain may 
reflect a shift in how pain is interpreted, understood, diagnosed and 
treated (Zimmer et al., 2020; Zimmer & Zajacova, 2020). If this is the 
case, then this shift is not extensible to self-reported health. On the other 
hand, it is possible that medicalization of pain is influencing the levels of 
pain reported by the population. Previous research have shown 

Fig. 5. Percent of the population reporting poor/fair self-reported health by race/ethnicity, and by age group between 1997 and 2018 with 95% confidence intervals. 
Estimates Asian older adults 85 years and older were suppressed due to small sample sizes which produced unreliable estimates and/or confidence intervals. 
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widespread self-reported prescription pain reliever misuse (Verdery 
et al., 2020), which may result in an underestimation of pain prevalence 
in the US. Nevertheless, a pattern of health deterioration is also observed 
in allostatic load, which is indicative that there is indeed a pattern of 
health deterioration in the health of adults in the US. The fact that a 
health deterioration effect is observed in both pain prevalence and 
biological risk profiles, but not in self-reported health status may indi-
cate that this measure does not align closely to what is happening in the 
bodies of adults in the US. This study underscores the importance of 
differentiating between subjective (i.e. self-reports, self-assessments) 
and objective measures (i.e. symptoms, biomarkers or cognitive mea-
sures) in the study of population health (Nesson & Robinson, 2019; 
Ramírez et al., 2005). 

This study should be interpreted in light of its strengths and limita-
tions. The main strength consists of the NHIS being a nationally repre-
sentative survey, which means the results are generalizable to the US 
adult population for the period of analysis. In addition, the use of 
numerous years allows for sample sizes large enough to produce reliable 
estimates by age, period and cohort. Nevertheless, the sample sizes at 
both ends of the age or cohort distributions have to be analyzed with 
caution as they may not contain enough observations to conduct more 
detailed analyses than those presented in this study (Thompson, 2017). 
While the NHIS collected information in 2019, there were substantial 
methodological changes implemented in this year. Similarly, the NHIS 
was collected in 2020. However, the data collection was interrupted due 
to the COVID-19 pandemic. Because of this, these years were excluded 
from the analyses. A limitation of this study is that the NHIS is a 
cross-sectional dataset which means there is no previous health status 

question to use as a baseline; thus, there is no way of assessing health 
decline other than with the measure used in the sensitivity analyses. The 
results presented in the Supplemental Materials are consistent with 
those presented in the main text. 

In the analysis by race/ethnicity, the analytic sample was restricted 
in two ways. The first restriction was how to deal with respondents 
whose racial/ethnic background fell under the “Other” classification. 
The small sample sizes based on age or year of birth resulted in unreli-
able estimates. Thus, these observations were excluded from this section 
of the analysis. Further, the analysis contained few observations of Asian 
adults who were born before 1932, also resulting in unreliable estimates 
for the cohort and cohort/period analyses. Thus, the estimates for the 
Asian population aged 85 + (Fig. 5) and for respondents born before 
1932 (Fig. 6) were excluded from the visualizations. Finally, because of 
the cross-sectional design of the NHIS causality cannot be inferred. Yet, 
the study design is consistent with other studies that found the pattern of 
health erosion; thus, the comparisons discussed herein are appropriate. 
Also relevant to the issue of race/ethnicity is the possibility differences 
in how self-reported items are interpreted across language, particularly 
among Hispanics (Bzostek et al., 2007; Santos-Lozada & Martinez, 2017; 
Viruell-Fuentes et al., 2011). In fact, the article by Santos and Howard 
(2018) finds that AL corresponds less to SRH for Hispanics than for white 
and African American/Black adults. Because this paper employs strati-
fied analyses, the biases would only affect estimates produced for the 
Hispanic population; such estimates are significantly higher than those 
for Asian and white adults. 

Future research on adult health in the US should continue to explore 
the reasons behind the lack of correspondence between trends in self- 

Fig. 6. Percent of the population reporting poor/fair self-reported health by race/ethnicity and year of birth for the overall population and by period of interview 
with 95% confidence intervals. Estimates for the Asian population born before 1932 were suppressed due to small sample sizes, which resulted in unreliable point 
estimates and/or confidence intervals. 
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reported health and more objective measures of health, and whether this 
holds for population subgroups such as minoritized populations. Future 
research should also explore whether the pattern of health deterioration 
is found when detailed measures of social class or working-class status 
are operationalized. Further, future analyses may employ regression- 
based age-period-cohort methods to decompose these effects and 
assess significance. 

6. Conclusions 

While recent research of prevalence of pain and allostatic load has 
found an ongoing pattern of health erosion among adults in US adult by 
age, sex, and education, this is not observed in the analysis of self- 
reported health reported in this study. These results indicate that this 
measure is not capturing ongoing changes in population health as other 
measures do. Self-reported health is a widely collected and used measure 
and it may not be providing an accurate overview of the health of the US 
population. In light of the disconnection between the overall pattern of 
relative stability of self-reported health status and health deterioration 
found in pain prevalence and allostatic load, caution should be exercised 
when self-reported health measures are used to track and understand 
changes in population health in the US. 
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