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Abstract
Purpose  Health-related quality of life (HRQoL) is an important indicator of population health, yet no age-specific trend 
analyses in HRQoL have been conducted with a nationally representative sample since 2004. Therefore, to address this 
gap, an age-specific trend analysis of HRQoL was conducted using National Health and Nutrition Examination Surveys 
(NHANES) data.
Methods  NHANES 2001–2016 data (8 cycles) were examined to evaluate trends in HRQoL by age group (young adults: 
21–39, middle-aged: 40–64, older adults: 65+). HRQoL was assessed by self-reported health (SRH) and number of physi-
cally unhealthy, mentally unhealthy, and inactive days to due to physical or mental health in the past 30 days. Multiple linear 
or logistic regression analyses explored trends in HRQoL by age group, adjusting for demographics over time.
Results  Analysis revealed increasing fair/poor SRH over time for the entire sample (β = 0.34, 95% CI 0.08, 0.60, p = 0.011). 
However, age-specific analysis identified a bi-annual increase in fair/poor SRH only among young adults (β = 0.49, 95% CI 
0.22, 0.76, p < 0.001) and a decrease among older adults (β = − 0.60, 95% CI − 1.14, − 0.06, p = 0.03). Closer inspection 
revealed increasing fair/poor SRH increased among young women (β = 0.52, 95% CI 0.11, 0.93, p = 0.013) and young men 
(β = 0.46, 95% CI 0.04, 0.88, p = 0.03) but decreased among older women (β = − 0.81, 95% CI − 1.59, − 0.03, p = 0.042) over 
time. Analyses also determined that there was a trend for a decreasing number of physically unhealthy days among young 
adults (p < 0.001), although no trends were observed for the other HRQoL items.
Conclusions  Although there was a significant trend over time for increasing fair/poor SRH when considering the entire 
sample, this trend was not consistent between age groups or sexes. Given increasing fair/poor SRH among young adults, 
there is a need to understand and address factors relating to HRQoL among this age group.
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Survey
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Background

Health-related quality of life (HRQoL) encompasses one’s 
physical health, mental health, and social well-being [1]. 
Better HRQoL is associated with lower utilization of out-
patient services and hospitalization rates [2, 3], and is an 
important population health indicator due to its relationship 
with multimorbidity in adults [4] and mortality in older 
adults [5, 6].

HRQoL is often assessed by self-reported health status 
(SRH) or by individuals reporting the number of physically 
unhealthy days, mentally unhealthy days, and/or inactive 
days due to physical or mental health in the past 30 days 
[7–11]. Recent literature on this topic indicates that there 
is an increasing number of adults who report fair/poor SRH 
and that there also is an increase in the number of physically 
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unhealthy, mentally unhealthy, and inactive days due to 
physical or mental health in the past 30 days among adults 
[7–10]. However, to our knowledge, the last age-specific 
trend analysis of HRQoL with nationally representative data 
was conducted in 2004 using the Behavioral Risk Factors 
Surveillance System (BRFSS) data collected between 1993 
and 2001 [8]. In that study, researchers identified a 1.2% 
average annual increase of in fair/poor SRH and about a 
2% increase in the number of physically unhealthy days, 
mentally unhealthy days, and inactive days due to physical 
or mental health [8]. Furthermore, this analysis determined 
that although HRQoL declined in most age groups it did not 
change significantly among older adults [8]. More recent 
research has identified differences in HRQoL by age [11, 
12]. For example, analyses of data from the 2006 and 2010 
BRFSS determined that a higher percentage of older adults 
(65+ years) reported fair/poor SRH than adults in other age 
groups [11]. Similarly, analysis of data from two cycles of 
data from the National Epidemiologic Surveys on Alcohol 
and Related Conditions found that HRQoL decreased from 
2001–2002 to 2012–2013 and that the decline was greater 
among young and middle-aged adults than older adults 
(aged ≥ 55) [12].

Nonetheless, despite the importance of HRQoL and noted 
differences in HRQoL by age in previous studies [8, 11, 
12], no age- and sex-specific HRQoL trend analyses have 
been conducted using a nationally representative sample 
since 2004 [8]. There is a need to address this research gap. 
Determining if differences exist in HRQoL by sex-specific 
age groups in a nationally representative sample will allow 
for potential identification of changes in HRQoL in these 
subgroups that could be masked if the sample is only exam-
ined in its entirety. As earlier studies have identified changes 
in HRQoL over time [8, 12] and there have been changes 
in family structure/living situations, technology use, etc. 
[13, 14], it is conceivable that there have been changes in 
HRQoL. Therefore, the purpose of this study was to address 
this gap and investigate age- and sex-specific HRQoL trends 
among adults from 2001 to 2016 in a nationally representa-
tive sample.

Methods

This study was a cross-sectional data analysis of eight cycles 
of de-identified data from the National Health and Nutri-
tion and Examination Survey (NHANES). The data were 
collected from 2001 to 2016, and made available by the 
Centers for Disease Control and Prevention (CDC) website 
[15, 16]. NHANES has surveyed a nationally representative 
sample of the non-institutionalized US civilian population 
in 2-year cycles since 1999 [16]. Every NHANES cycle 
includes a unique sample as respondents are not followed 

over time. Each year recruitment takes place in 15 US 
counties, with households being selected for recruitment. 
NHANES interviewers visit each household to ask for the 
age, race/ethnicity, and sex of all members of the house-
hold [16]. A computer algorithm then selects all, some, or 
none of the household members to participate in the volun-
tary NHANES assessment [16]. The NHANES assessment 
includes a household interview and a physical examination 
conducted in a mobile examination center [16]. The response 
rate for the survey ranges from 46.5 to 84.0% [16].

The analytic sample for the current study was lim-
ited to adults 21+ years of age who completed the exam-
ined HRQoL items. Of the 92,097 NHANES respondents 
assessed from 2001 to 2016, 41,625 were 21 years or older 
at the time of examination and had completed the HRQoL 
items. Since the current study used de-identified data from 
existing publicly accessible data set, the University of Rhode 
Island’s Institutional Review Board determined that this 
study does not meet the definition of human subject research 
based on federal regulation 45 CFR 46.

Measures

HRQoL was assessed by the CDC’s 4-item set of Healthy 
Days core question, which includes (1) SRH, (2) number of 
physically unhealthy days, (3) number of mentally unhealthy 
days, and (4) number of inactive days due to physical or 
mental health in the past 30 days (referred to as inactive 
days from henceforth) [1, 15]. SRH was assessed by a single 
item that asked respondents to rate their health using one the 
following response options: fair, poor, good, very good, and 
excellent [15]. For descriptive purposes, and as is frequently 
done, SRH was dichotomized into two categories (fair/poor, 
good/very good/excellent) as this grouping increase the ease 
of interpreting SRH as one category implies less than satis-
factory health and the other category is indicative of better 
perceived health.

Respondents also completed three additional HRQoL 
items [15]. The first item assessed number of physically 
unhealthy days: “Now thinking about your physical health, 
which includes physical illness and injury, for how many 
days during the past 30 days was your physical health not 
good?” The second item assessed mentally unhealthy days: 
“Now thinking about your mental health, which includes 
stress, depression, and problems with emotions, for how 
many days during the past 30 days was your mental health 
not good?” The third, and last item, assessed number of 
inactive days due to physical or mental health in the past 
30 days (referred to as inactive days from henceforth): “Dur-
ing the past 30 days, for about how many days did poor 
physical or mental health keep you from doing your usual 
activities, such as self-care, work, or recreation?” For these 
three items, respondents could respond 0–30 days. After 
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NHANES 2011–2012, HRQoL was assessed by SRH only. 
Each HRQoL item was examined independently.

Demographic characteristic examined were age, sex 
(male, female), race/ethnicity (non-Hispanic white, non-
Hispanic black, Mexican-American, others), education (high 
school graduate or less, college or above). Respondents were 
categorized into three age groups: young adults (21–39), 
middle-aged adults (40–64), and older adults (65+). The 
poverty-to-income ratio was calculated using reported 
family income and size, which were used to determine if 
respondent’s income was at or above (≥ 1) or below the pov-
erty line (< 1) [17].

Data analyses

All analyses used the sample weights suggested by the 
CDC’s National Center for Health Statistics [18]. A sample 
weight is a weight that is assigned to each survey respond-
ent, and it is a measure of the number of people in the 
population represented by that respondent. When unequal 
selection probability is applied, as in the NHANES sample, 
sample weights are used to produce an unbiased national 
estimate [16, 18]. The descriptive results for continuous 
variables were presented using weighted means ± standard 
errors and categorical variables were presented using counts 
and weighted percentages.

The weighted biennial prevalence and corresponding 
estimated 95% confidence intervals (CI) for SRH and the 
weighted mean (95% CI) for the HRQoL day items (num-
ber of physical unhealthy days, mentally unhealthy days, 
and inactive days in the prior 30 days) were calculated by 
age group. The unadjusted p values for linear time trends 
were calculated using univariable logistic regression for the 
prevalence of fair/poor SRH (versus good/very good/excel-
lent SRH). Linear regression models also were constructed 
to examine linear trends for each of the day measures and 
to determine the unadjusted p values. The linear time trends 
analyses used surveyed year as a single continuous inde-
pendent variable in all models. Time trends were plotted 
using linear best-fit plots based on the weighted prevalence 
for SRH and mean for the other HRQoL variables over sur-
veyed years, stratified by age group and sex.

For the multivariable analyses, the adjusted average bien-
nial (every 2 years) change (95% CI) for each of the HRQoL 
items was estimated. Multiple linear regression models 
were constructed to examine the continuous HRQoL items 
(number of physically unhealthy days, number of mentally 
unhealthy days, and number of inactive days) and logistic 
regression models examined the binary variable (fair/poor 
versus good/very good/excellent SRH) were construed to 
examine differences in HRQoL by age group (young, mid-
dle-aged, and older). In these models, the year was treated 
as continuous variable. The interaction term, age multiplied 

by the surveyed year, was then added to the models as the 
independent variable to examine the potential interaction 
between age and time and to investigate whether changes 
over time in the examined HRQoL items differed by age 
group. The models were then adjusted for covariates (age, 
sex, race/ethnicity, education, and poverty level). Model fit 
was tested using the Hosmer–Lemeshow test with a p value 
above alpha = 0.05 being viewed as being indicative of a 
model appropriately fitting the data. Similar analyses exam-
ined difference in HRQoL by sex by age group. All analyses 
were conducted using SAS version 9.4 (SAS Institute Inc., 
Cary, NC, USA), and p < 0.05 was considered to represent 
statistical significance.

Results

The analytic sample was 52% female and with 31.3% iden-
tifying as racial/ethnic minorities. In addition, 40.9% of the 
sample had a high school degree or less and 13.9% were 
living below the poverty line. In total, 17.3% of respondents 
reported fair/poor SRH, and the sample reported an aver-
age of 3.5 ± 0.1 physically unhealthy days, 3.8 ± 0.1 men-
tally unhealthy days, and 1.7 ± 0.1 inactive days in the prior 
30 days (see Table 1).

In the unadjusted trend analysis (see Table 2), there was 
no significant overall time trend for any of the HRQoL 
items, although the age-specific analysis revealed a biennial 
increase in fair/poor SRH for young adults (aged 21–39, 
p = 0.012) and decrease among older respondents (aged 65+, 
p = 0.015). Additionally, there was a trend for a decreasing 
number of physically unhealthy days among young adults 
(p < 0.001). When models were stratified by sex, the analyses 
revealed a biennial increase in fair/poor SRH among young 
women (p = 0.026) and middle-aged men (aged 40–64, 
p = 0.040) and a trend for decreasing fair/poor SRH among 
older women (aged 65+, p = 0.021). Furthermore, young 
men (p = 0.019) and young women (p = 0.006) had a reduced 
mean number of physically unhealthy days over time.

As shown in Table 3 and Fig. 1, there was a significant 
increasing trend in fair/poor SRH observed for the entire 
sample in the adjusted models, at an average biennial rate 
increase of 0.34% (β = 0.34, 95% CI 0.08, 0.60, p = 0.011). 
No other time trends were identified for the entire sample. 

The age-specific analysis revealed a significant increase 
over time in fair/poor SRH for young adults (β = 0.49, 95% 
CI 0.22, 0.76, p < 0.001) and decrease for older adults 
(β = − 0.60, 95% CI − 1.14, − 0.06, p = 0.03).

Additionally, there was a significant biennial decrease 
in the number of physical unhealthy days for young adults 
(β = − 0.14, 95% CI − 0.22, − 0.06, p < 0.001). Moreover, 
as seen in Table 3, older adults had a greater reduction in 
fair/poor SRH (β = − 1.03, 95% CI − 1.63, − 0.43), smaller 
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decrease in number of physical unhealthy days (β = 0.09, 
95% CI 0.01, 0.17) and mentally unhealthy days (β = − 0.10, 
95% CI − 0.19, − 0.01) as well as a greater increase in inac-
tive days (β = 0.12, 95% CI 0.01, 0.23) than young adults 
over time. Similar differences were observed between mid-
dle-aged and young adults (see Table 3).

The adjusted sex-stratified analyses (see Table 3) iden-
tified a significant bi-annual increase in fair/poor SRH 
(β = 0.52, 95% CI 0.11, 0.93, p = 0.013) and a decrease in 
the mean number of physical unhealthy days among young 
women (β = − 0.18, 95% CI − 0.30, − 0.07, p = 0.002). Addi-
tionally, a biennial increase fair/poor SRH was identified 
among young men (β = 0.46, 95% CI 0.04, 0.88, p = 0.03) 
and there was a decrease in fair/poor SRH among older 
women (β = − 0.81, 95% CI − 1.59, − 0.03, p = 0.04). There 
was a difference between older women and young women 
in the observed temporal rate of change in fair/poor SRH 
(β = − 1.20, 95% CI − 2.01, − 0.40), physical unhealthy 
days (β = 0.06, 95% CI 0.00, 0.12), mentally unhealthy 

days (β = − 0.18, 95% CI − 0.33, − 0.03), and inactive days 
(β = 0.11, 95% CI 0.01, 0.21). There also was a difference 
between middle-aged and young women in the temporal 
rate of change in fair/poor SRH (β = − 0.27, 95% CI − 0.53, 
− 0.01), physical unhealthy days (β = 0.12, 95% CI 0.01, 
0.23), and inactive days (β = 0.08, 95% CI 0.00, 0.16). Simi-
lar results were observed among men (see Table 3).

Discussion

The current study was conducted to address a need for a 
recent age-specific HRQoL trend analysis in a large rep-
resentative sample of US adults. Differences in the change 
rate were identified for all examined HRQoL items (SRH, 
number of physical unhealthy days, mentally unhealthy days, 
and inactive days in the prior 30 days). A notable finding 
of the present study was that although there was a signifi-
cant trend for increasing fair/poor SRH between 2001 and 

Table 1   Characteristics of adult 
respondents in NHANES data 
from 2001 to 2016

HRQoL health-related quality of life, SRH self-reported health status
a Based federal poverty guidelines: at or above (≥ 1.0) and below the poverty level (< 1.0)
b The past 30 days. Data are presented as n (weighted %) unless otherwise specified
c Data are presented as weighted mean ± standard error
d Data only available from 2001 to 2012

Total (n = 41,625) Male (n = 20,081) Female (n = 21,544)

Sex, n (weighted %)
 Male 20,081 (48.0)
 Female 21,544 (52.0)

Age (years)c 47.4 ± 0.2 46.7 ± 0.2 48.1 ± 0.2
Age classification, n (weighted %)
 Young (21–39 years) 13,966 (36.3) 6555 (37.3) 7411 (35.3)
 Middle-aged (40–64 years) 17,355 (45.7) 8442 (46.4) 8913 (45.1)
 Older (≥ 65 years) 10,304 (18.0) 5084 (16.3) 5220 (19.6)

Race/ethnicity, n (weighted %)
 Non-Hispanic White 18,815 (68.7) 9210 (69.0) 9605 (68.4)
 Non-Hispanic Black 8716 (11.2) 4187 (10.4) 4529 (12.0)
 Mexican-American 7068 (8.2) 3411 (8.9) 3657 (7.5)
 Others (including other Hispanic) 7026 (11.9) 3273 (11.7) 3753 (12.1)

Education, n (weighted %)
 High school diploma or less 20,796 (40.9) 10,368 (42.3) 10,428 (39.6)
 College or above 20,777 (59.1) 9692 (57.7) 11,085 (60.4)

Poverty level, n (weighted %)a

 < 1.0 7903 (13.9) 3476 (12.4) 4427 (15.3)
 ≥ 1.0 30,416 (86.1) 15,049 (87.6) 15,367 (84.7)

HRQoL
 SRH (fair/poor), n (weighted %) 9065 (17.4) 4220 (16.6) 4845 (18.2)
 Physically unhealthy daysb–d 3.5 ± 0.1 3.1 ± 0.1 3.9 ± 0.1
 Mentally unhealthy daysb–d 3.8 ± 0.1 3.0 ± 0.1 4.5 ± 0.1
 Inactive days due to physical or 

mental healthb–d
1.7 ± 0.1 1.6 ± 0.1 1.9 ± 0.1
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2016 among the entire sample, this trend was not consist-
ent across age groups. Specifically, the increase in fair/poor 
SRH occurred only among young adults (aged 21–39), while 
there was a decrease in fair/poor SRH over time among older 
adults (aged 65+) and no significant change in SRH among 
middle-aged adults (aged 40–64). These trends are similar 
to those previously identified [6, 8, 9, 11, 19] and indicate 
that fair/poor SRH continues to increase among young 
adults while declining among older adults. Taken together 
these results suggest an increasing need for targeted pol-
icy changes, interventions, and services that may improve 
HRQoL in young or middle-aged adults.

Despite the trend for worsening SRH in young adults 
(aged 21–39) observed in this study, this age group reported 
fewer physically unhealthy days and no change in mentally 
unhealthy days, and inactive days in the prior 30 days, which 
contrasts with prior studies [8–11]. Further study is war-
ranted to understand why perceptions of SRH are decreas-
ing in this population. Zack et al. analysis of 1993 and 2001 
BRFSS data determined that fair/poor SRH increased among 
young adults (aged 18–44) as was found in the present study; 
however, they also identified an increase number of physi-
cal unhealthy days, mentally unhealthy days, and inactive 
days among this age group, which the current study did not 
[8]. Another analysis of BRFSS data (2006, 2010) found 
that fair/poor SRH remained stable in the two youngest age 
groups (ages 18–24, ages 25–34), while the number of physi-
cally unhealthy days increased for adults aged 25–34, and 
number of mentally unhealthy days increased among aged 
35–44 [11]. Nonetheless, direct comparisons between the 
current study and these two analyses of BRFSS data should 
be made with caution due to different data sources and study 
design, including different age groupings and different num-
ber of data points (two used in previous studies and 8 used 
in the current study) [11].

The current study and previous studies have found that a 
greater percentage of older adults than young and middle-
aged adults report fair/poor SRH [8, 11]. However, a note-
worthy observation of the present study was that the most 
recent 2015–2016 NHANES data revealed that the percent 
of older adults reporting fair/poor SRH (19.2%) was slightly 
lower than that reported in the middle-aged group (19.6%). 
This observation provides support for targeted interventions 
designed to address SRH in younger populations, but also 
suggests the need for research examining the underlying 
causes of the improvements in SRH in older adults as this 
may provide insights into what types of effforts and interven-
tions may be effective for their younger counterparts.

In addition to difference in HRQoL by age, the current 
study also identified differences in HRQoL by sex. Among 
young men and young women, there was an increase in fair/
poor SRH, with the greatest increase being among young 
women. Moreover, there was decrease in the number of Ta
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physically unhealthy days among young women but not 
young men. The current study builds on earlier research 
that documented an increase among men and women in fair/
poor SRH, number of physically unhealthy days, mentally 
unhealthy days, and inactive days (1993–2001, 9 data points) 
[8] by exploring the percentage change over time by sex by 
age. Determining changes in HRQoL by sex-specific age 
groups is important as it will identify potential subgroups 
with declining HRQoL that may be masked if the sample is 
only examined in its entirety. A minimal clinically important 

difference approach suggests that a 0.5-point change in a 
7-point HRQoL is indicative of a small but important dif-
ference in HRQoL [20, 21]. However, we cannot compare 
changes identified in the current study to this due to the use 
of different HRQoL instruments. Nonetheless, differences in 
HRQoL have been identified by diabetes status [22], meta-
bolic syndrome [23], chronic obstructive pulmonary disease 
[24], physical activity [25], and weight status [26], which 
suggests monitoring and addressing changes in HRQoL is 
important.

Table 3   Adjusted biennial changes of HRQoL in NHANES respondents between 2001 and 2016 (N = 41,625)

a The past 30 days, HRQoL health-related quality of life, SRH self-reported health status. p for trend was estimated from multiple linear regres-
sion for continuous variable and logistic regression for binary variables in which the year was treated as continuous variable, adjusted by sex, 
age, race/ethnicity, education level, and poverty level
b The interaction terms stratified variables
*Year was added into the model to examine the effect of the interaction between stratified variables and year to investigate whether the changes 
over year in prevalence or mean differed between the stratified variables

Adjusted coefficient (95% CI, p for trend)

SRH (fair/poor) (%) Physically unhealthy daysa Mentally unhealthy daya Inactive days due to physi-
cal or mental healtha

Overall biennial changes 0.34 (0.08–0.6, 0.011*) − 0.05 (− 0.13–0.04, 0.269) 0.06 (− 0.02–0.14, 0.124) 0.04 (− 0.02–0.10, 0.203)
 Age (years)
  21–39 0.49 (0.22–0.76, < 0.001*) − 0.14 (− 0.22 to 

− 0.06, < 0.001*)
0.05 (− 0.07–0.17, 0.423) − 0.01 (− 0.09–0.06, 0.689)

  40–64 0.32 (− 0.08–0.72, 0.118) − 0.01 (− 0.16–0.13, 0.853) 0.13 (− 0.03–0.28, 0.112) 0.03 (− 0.06–0.12, 0.512)
  ≥ 65+ − 0.60 (− 1.14 to − 0.06, 

0.03*)
− 0.08 (− 0.30–0.14, 0.49) − 0.06 (− 0.19–0.08, 

0.405)
0.09 (− 0.04–0.22, 0.177)

  Interaction terms age 
classification × yearb

< 0.001* < 0.001* < 0.001* < 0.001*

  21–39 Ref. Ref. Ref. Ref.
  40–64 − 0.12 (− 0.24 to − 0.00) 0.14 (0.04–0.24) 0.08 (− 0.08–0.24) 0.06 (0.00–0.12)
  ≥ 65+ − 1.03 (− 1.63 to − 0.43) 0.09 (0.01–0.17) − 0.10 (− 0.19 to − 0.01) 0.12 (0.01–0.23)

 Males stratified by age
  21–39 0.46 (0.04–0.88, 0.03*) − 0.10 (− 0.21–0.00 0.05) 0.06 (− 0.12–0.23, 0.536) − 0.00 (− 0.11–0.10, 0.929)
  40–64 0.43 (− 0.10 – 0.97, 0.109) 0.04 (− 0.16–0.23, 0.716) 0.16 (− 0.04–0.35, 0.115) 0.01 (− 0.12–0.15, 0.833)
  ≥ 65+ − 0.31 (− 0.94–0.31, 0.322) − 0.01 (− 0.27–0.26, 0.958) 0.02 (− 0.11–0.16, 0.736) 0.12 (− 0.03–0.28, 0.125)
  Interaction terms age 

classification × yearb
< 0.001* < 0.001* < 0.001* < 0.001*

  21–39 Ref. Ref. Ref. Ref.
  40–64 − 0.03 (− 0.68–0.62) 0.14 (0.02–0.26) 0.10 (− 0.08–0.28) 0.03 (− 0.10–0.16)
  ≥ 65+ − 0.80 (− 1.55 to − 0.05) 0.08 (0.00–0.16) − 0.04 (− 0.00 to − 0.08) 0.13 (0.01–0.25)

 Females stratified by age
  21–39 0.52 (0.11–0.93, 0.013*) − 0.18 (− 0.30 to − 0.07, 

0.002*)
0.04 (− 0.12–0.21, 0.596) − 0.02 (− 0.14–0.09, 0.685)

  40–64 0.21 (− 0.28–0.70, 0.399) − 0.07 (− 0.23–0.10, 0.421) 0.10 (− 0.10–0.29, 0.322) 0.05 (− 0.06–0.15, 0.371)
  ≥ 65+ − 0.81 (− 1.59 to − 0.03, 

0.042*)
− 0.13 (− 0.40–0.15, 0.364) − 0.12 (− 0.35–0.12, 0.32) 0.07 (− 0.11–0.24, 0.442)

  Interaction terms age 
classification × yearb

< 0.001* < 0.001* < 0.001* < 0.001*

  21–39 Ref. Ref. Ref. Ref.
  40–64 − 0.27 (− 0.53 to − 0.01) 0.12 (0.01–0.23) 0.05 (− 0.11–0.21) 0.08 (0.00–0.16)
  ≥ 65+ − 1.20 (− 2.01 to − 0.40) 0.06 (0.00–0.12) − 0.18 (− 0.33 to − 0.03) 0.11 (0.01–0.21)
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Study findings should be considered in regard to study 
limitations that includes the cross-sectional study design that 
does not allow causality to be determined, the use of self-
reported measures, and that some of the HRQoL measures 
were only available up to 2012. In addition, multiple models 
were constructed, but analyses were not adjusted for multiple 
tests, although the approach used in this study is commonly 
used in the biomedical literature [27]. Lastly, we are unable 
to determine if the magnitude of the identified changes in the 
HRQoL measures are clinically relevant, as only limited stud-
ies have examined change in these items at the individual level 
[1]. However, given the magnitude of the observed change in 
HRQoL items and that changes in SRH are associated with 
morbidity and/or mortality [2, 28] we feel that the observed 
changes are likely clinically relevant. Nonetheless, monitoring 
population trends in HRQoL is important for determining pro-
gress on achieving the Healthy People 2020 goal to “Improve 
health-related quality of life and well-being for all individuals” 
[29]. Study strengths include the use of NHANES data col-
lected over a 16-year period for the SRH measure and over a 
12-year period for the number of physically unhealthy days, 
number of mentally unhealthy days, and number of inactive 
days. Importantly, this is the first study, to our knowledge, to 
use of data from multiple NHANES cycles to examine age- 
and sex-specific HRQoL trends in adults since 2001.

Conclusions

The present analysis of HRQoL revealed that between 2001 
and 2016, the prevalence of fair/poor SRH increased among 
young adult respondents (aged 21–39) and decreased among 
older adults (age 65+). If this trend continues, older adults 
will have a lower percentage reporting fair/poor SRH than 
the overall population in 3 to 4 years. Additionally, the cur-
rently study determined that between 2001 and 2012 the 
mean number of physical unhealthy days in the previous 
30 days declined for young adults with the greatest decrease 
occurring among young women. The number of mental 
unhealthy days and inactive days in the previous 30 days 
was relatively constant throughout over the 12 years that 
this indicator was assessed, although the rate of change did 
differ between age groups. Given that HRQoL is an impor-
tant indicator of multimorbidity in adults [4] and mortality 
in older adults [5, 6], effort needs to be made to understand 
and address differences in HRQoL by sex and age groups.
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