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Abstract
Because depressive symptoms are a part of health-related quality-of-life (HRQOL) measures, measures of depression will 
be empirically associated with HRQOL. We discuss examples of published research where authors ignored or did not fully 
account for overlap between depressive symptom and HRQOL measures. Future researchers need to recognize when their 
models include conceptually similar variables on the same side or both sides of the equation. This awareness will lead to 
more accurate conclusions about the prognostic value of depression and other HRQOL measures for health care utilization, 
mortality, and other outcomes. It will also result in fewer incorrect claims about the effect of depression on HRQOL.

Key Points 

Failure to recognize overlap between stand-alone depres-
sive symptom measures and health-related quality-of-life 
(HRQOL) instruments leads to tautological inferences 
about the “impact” of depression on HRQOL.

Overlap can also result in inaccurate conclusions about 
the prognostic value of these measures for health care 
utilization, mortality, and other outcomes.

The fact that depressive symptoms are part of prefer-
ence-based measures used to estimate utilities in cost-
utility evaluations needs to be explicit.

1 Introduction

Health-related quality of life (HRQOL) is a subset of quality 
of life that refers to functioning and well-being in physical, 
mental, and social health aspects of life. HRQOL includes 
functioning such as ability to carry out a range of activities 

of daily living such as bathing or dressing (physical func-
tioning). It also includes whether the person can climb stairs, 
walk, or run. Other aspects of functioning include the extent 
to which one can interact with family, friends, and others 
(social functioning). HRQOL also refers to internal, sub-
jective perceptions such as vitality, pain, anxiety, depres-
sive symptoms, and general health perceptions. HRQOL 
instruments can yield scores for multiple domains (profile 
measures) and/or a single preference-based summary score 
anchored by dead (0) and “perfect health” (1).

HRQOL instruments should be designed using a formal 
process starting with input from patients and health care 
providers who have relevant experience [1]. This should be 
followed by a conceptual model specifying the items repre-
senting the underlying domains. Subsequent studies need to 
be done to ensure that items are only retained if they corre-
late sufficiently with the constructs they represent [2, 3] and 
are not redundant or “locally dependent” (i.e., substantially 
correlated with one another after controlling for the under-
lying common factor) [4]. HRQOL instruments are defined 
by their content and include questions assessing symptoms 
like pain and fatigue [5]. Almost invariably one of the con-
structs will be emotional distress and include items assessing 
depressive symptoms. Because depressive symptoms are a 
part of HRQOL measures, measures of depression will be 
empirically associated with HRQOL.

There may be good reasons to include depression meas-
ures such as the Center for Epidemiologic Studies Depres-
sion Scale (CESD) or the Beck Depressive Inventory 
along with an HRQOL instrument that assesses depressive 
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symptoms or other aspects of mental health. For example, a 
researcher may want to compare scores in their sample with 
those from prior studies with the depression measure. But 
conceptual and empirical overlap between measures needs 
to be considered in analyses. If the set of depressive symp-
tom items is D, and the other (non-depression) items on an 
HRQOL instrument are represented by X, it is obvious that 
corr (D, D + X) > 0, since D occurs twice. This is true even 
if corr (D, X) = 0. That is, a depression measure (D) will be 
correlated with an HRQOL measure that includes D items 
and other items (X).

Katschnig and Angermeyer [6] stated that “Different 
measurement inventories may contain identical or very 
similar items, but nevertheless be labelled differently (in 
one instance a ‘depression rating scale’ in the other a ‘well-
being scale’” (p. 146). Similarly, Berlim and Fleck [7] noted 
that “there is evidence that depression and quality of life are 
constructs with areas of intersection.” But several published 
articles report analyses in which “depression” and HRQOL 
measures have been included without acknowledging con-
ceptual and empirical overlap.

2  Depressive Symptoms and HRQOL Profile 
Measures

For example, Okunrintemi et al. [8] found that those who 
scored between 4 and 6 (“high risk” for depression) versus 
between 0 and 3 (“low risk” for depression) on the two-
item Patient Health Questionnaire (PHQ) had worse SF-12 
Physical Component Summary (PCS) and Mental Compo-
nent Summary (MCS) scores. But it is not surprising that 
depressive symptoms were associated with mental health 
(SF-12 MCS) scores because both reflect mental health.

Olson et al. [9] assessed depressive symptoms using the 
Geriatric Depression Scale (GDS) and HRQOL with the 
Functional Assessment of Human Immunodeficiency Virus 
Infection (FAHI) quality-of-life instrument. They reported 
that depressive symptoms “accounted for 31.4% of vari-
ance in overall HRQOL, and higher scores on depressive 
symptoms were associated with lower scores on overall 
HRQOL” (p. 3317). But the FAHI and GDS have several 
similar items, as shown in Table 1. Note that some GDS 
items assess energy/fatigue, anxiety, life satisfaction, and 
cognitive distress. Hence, reporting significant associations 
between depressive symptoms (GDS) and HRQOL (FAHI) 
is circular.

In addition to suggesting the “important role of mental 
health, specifically depressive symptoms” in HRQOL [9], 
these investigators opined that the influence of mental health 
on physical health “suggests that mental health treatment 
may reduce overall costs of health care services.” While 
that speculation may be true, a longitudinal study showed 
“negative (suppression) effects of mental health on physical 
health” [10] that became nonsignificant when the model was 
revised by adding the direct effects of measured variable 
residuals (the unique variance of measured variables not 
accounted for by the common factor) on the physical and 
mental health latent variables. Hence, this empirical study 
did not support the causal effect of mental health on physical 
health implied by Olsen et al. [9].

Depression (Mini-International Neuropsychiatric Inter-
view) and quality-of-life (Control, Autonomy, Self-realiza-
tion, and Pleasure Questionnaire) measures were considered 
as predictors of mortality among hemodialysis patients [11]. 
Both independent variables had similar hazard ratios when 
included separately in Cox proportional hazards models 
predicting mortality. But the authors concluded that quality 
of life was more important than depression because it was 

Table 1  Similar items in the Geriatric Depression Scale (GDS) and the Functional Assessment of Human Immunodeficiency Virus Infection 
(FAHI) quality-of-life instrument

GDS FAHI

Do you feel full of energy? I have a lack of energy
Do you feel happy most of the time? I feel sad
Do you often get restless and fidgety? I feel nervous
Are you hopeful about the future? I am concerned about what the future holds for me
Do you frequently worry about the future? Are you afraid that something bad is going to happen to you?
Do you find life very exciting? I am able to enjoy life
Have you dropped many of your activities and interests? I am enjoying the things I usually do for fun
Are you basically satisfied with your life? I am content with the quality of my life right now
Do you feel that your situation is hopeless? I am hopeful about the future
Is your mind as clear as it used to be? My thinking is clear
Do you feel you have trouble concentrating? I have trouble concentrating
Do you feel you have more problems with your memory than most? I have trouble remembering
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significant in the model that included both independent vari-
ables. The authors did not acknowledge the overlap between 
the variables even though they reported a significant associa-
tion between them in a separate article [12].

Wang et al. [13] analyzed cross-sectional data from a 
sample of 420 elderly in rural China and found a signifi-
cant correlation of − 0.32 between depressive symptoms 
(PHQ) and the World Health Organization Quality of Life 
Assessment (WHO-QOL-BREF). Based on a path analysis, 
these authors concluded that depressive symptoms mediated 
the association between social support and quality of life. 
They mentioned that the WHO-QOL-BREF includes items 
assessing psychological health, but failed to acknowledge 
the conceptual overlap with depressive symptoms.

Evans et al. [14] noted in the background section of their 
paper that some have suggested that poorer quality of life 
is akin to depression, but they reported significant associa-
tions of self-reported depressive symptoms with measures 
of overall quality of life, general health, and mental health. 
And other authors stated that their results could have been 
“influenced by the collinearity between scales, considering 
that questions to assess depression (e.g., the ‘downhearted 
and blue’ and the ‘so down in the dumps’ questions … are 
included for certain HRQOL scales” [15], but they none-
theless concluded that the Kidney-Disease Quality of Life 
Short Form scores were worse for those with more depres-
sive symptoms.

3  Depressive Symptoms 
and Preference‑Based Measures

Perhaps of most relevance to pharmacoeconomic studies, 
Engel et al. [16] examined associations of the Depression 
Anxiety Stress Scale (DASS-21) and the Kessler Psychologi-
cal Distress Scale (K10) with several multi-attribute utility 
(preference-based) measures (SF-6D, AQoL-8D, 15D, EQ-
5D-5L, and Health Utilities Index 3 [HUI-3]) and concluded 
that the AQoL-8D was the most sensitive to (correlated 
with) the DASS-21 and K10. These authors acknowledged 
the overlap, but implied that depression causes HRQOL to 
be worse by stating that depression impacted “mental health 
as measured by the SF-36v2 (nervous, down in the dumps, 
peaceful, downhearted, and happy)” [16].

Data from the first National Health and Nutrition Exami-
nation Survey Epidemiological Follow-up Study were used 
to estimate cross-sectional associations between a prefer-
ence-based measure and depression defined by the CESD 
[17]. The preference measure was a modified version of the 
HUI and was limited to physical functioning, role function-
ing, and difficulty seeing and/or hearing, or pain associated 

with medical problems. While the absence of mental health 
in the preference measure can be criticized, their analysis did 
not have the depression measure overlap problem of Engel 
et al. [16].

Jia and Lubetkin [18] looked at the association of depres-
sive symptom severity (PHQ-9) with estimated EQ-5D-3L 
scores. Unsurprisingly, they found a monotonic associa-
tion such that the difference in quality-adjusted life years 
between those with no or minimal depressive symptoms 
and those with mild, moderate, and severe depression 
severity were 6.2, 9.3, and 10.7, respectively. Another study 
found that depressive symptoms had the largest unique 
association with the SF-6D preference-based score of 23 
self-reported “chronic conditions,” but acknowledged that 
this strong negative association was expected because the 
SF-6D includes mental health items [19]. Importantly, these 
authors also examined a parallel model that excluded depres-
sive symptoms.

4  Summary and Recommendations

Associations between depressive disorder and impaired 
functioning and well-being were documented a quarter of 
a century ago [20], and similar results have been reported 
recently for severe mental illnesses [21]. But failure to rec-
ognize overlap between stand-alone depressive symptom 
measures and HRQOL instruments leads to tautological 
inferences about the “impact” of depression on HRQOL. 
The fact that depressive symptoms are part of the utility 
estimate in cost-utility models needs to be explicit.

Overlap can also result in inaccurate conclusions about 
the prognostic value of these measures for health care uti-
lization, mortality, and other outcomes. It is essential to 
acknowledge the overlap between depression and HRQOL 
to interpret associations between them and avoid incorrect 
causal inferences. The collinearity between depression and 
HRQOL measures decreases the possibility that both will 
have unique associations with other variables. If depres-
sion and HRQOL measures are included in a multivariate 
model predicting, for example, mortality, then it is unlikely 
that they will exhibit significant unique association with 
the dependent variable. Investigators need to recognize that 
depression measures are indicators of HRQOL rather than 
distinct variables.

The studies summarized in this commentary are only the 
tip of the iceberg [22–27]. Future research needs to con-
sider the overlap of measures of depressive symptoms with 
HRQOL. This will make it possible to limit the number of 
publications that incorrectly specify models with conceptually 
similar variables on one side or both sides of the equation.



 R. D. Hays, P. M. Fayers 

Declarations 

Funding R. Hays received support from the University of California, 
Los Angeles (UCLA), Resource Centers for Minority Aging Research 
Center for Health Improvement of Minority Elderly (RCMAR/CHIME) 
under NIH/NIA Grant P30-AG021684.

Conflict of interest/competing interests The authors, Ron D. Hays and 
Peter M. Fayers, report no conflicts of interest.

Availability of data and material Not applicable.

Code availability Not applicable

Authors’ contributions RH created the first draft, and PF edited that 
and subsequent drafts.

References

 1. Carlton J, Peasgood T, Khan S, et al. An emerging framework for 
fully incorporating public involvement (PI) into patient-reported 
outcome measures (PROMs). J Patient Rep Outcomes. 2020;4:4. 

 2. Hays RD, Fayers P. Evaluating multi-item scales. In: Fayers P, 
Hays RD, editors. Assessing quality of life in clinical trials: meth-
ods and practice. 2nd ed. Oxford: Oxford University Press; 2005. 
p. 41–53. 

 3. Fayers PM, Machin D. Quality of life: the assessment, analysis and 
interpretation of patient-reported outcomes. 3rd ed. Chichester: 
Wiley; 2016. 

 4. Hays RD. Response 1 to Reeve’s chapter: applying Item response 
theory for questionnaire evaluation. In: Madans J, Miller K, Mait-
land A, Willis G, editors. Question evaluation methods: contribut-
ing to the science of data quality. Hoboken, New Jersey: Wiley; 
2011. p. 125–35. 

 5. Cella D, Choi SW, Condon DM, Schalet B, Hays RD, Rothrock 
NE, et al.  PROMIS® adult health profiles: efficient short-form 
measures of seven health domains. Value Health. 2019;22:537–44. 

 6. Katschnig H, Angermeyer M. Quality of life in depression. Qual-
ity of life in mental disorders. New York: Wiley; 1997. p. 137–47. 

 7. Berlim MT, Fleck MP. Quality of life and major depression. In: 
Ritsner MS, Awad AG, editors. Quality of life impairment in 
schizophrenia, mood and anxiety disorders. Springer: Dordrecht; 
2007. p. 241–52. 

 8. Okunrintemi V, Valero-Elizondo Micos ED, Salami JA, et al. 
Association of depression risk with patient experience, health-
care experience, and health resource utilization among adults 
with atherosclerotic cardiovascular disease. J Gen Intern Med. 
2019;34:2427–34. 

 9. Olson B, Vincent W, Meyer JP, Kershaw T, Sikkema KJ, Heckman 
TG, et al. Depressive symptoms, physical symptoms, and health-
related quality of life among older adults with HIV. Qual Life Res. 
2019;28:3313–22. 

 10. Hays RD, Marshall GN, Wang EYI, Sherbourne CD. Four-
year cross-lagged associations between physical and mental 
health in the Medical Outcomes Study. J Consult Clin Psychol. 
1994;62:441–9. 

 11. de Alencar SBV, Dias LDA, Dias VDA, de Lima FM, Mon-
tarroyos UR, del Petribo KCL. Quality of life may be a more 

valuable prognostic factor than depression in older hemodialysis 
patients. Qual Life Res. 2020;29:1829–38. 

 12. de Alencar SBV, de Lima FM, Dias LDA, Dias VDA, Lessa AC, 
Bezerra JM, et al. Depression and quality of life in older adults 
on hemodialysis. Braz J Psychiatry. 2020;42:195–200. 

 13. Wang J, Xue J, Jiang Y, Zhu T, Chen S. Mediating effects of 
depressive symptoms on social support and quality of life among 
rural older Chinese. Health Qual Life Outcomes. 2020;18:242. 

 14. Evans S, Banerjee S, Leese M, Huxley P. The impact of mental 
illness on quality of life: a comparison of severe mental illness, 
common mental disorder and healthy population samples. Qual 
Life Res. 2007;2007(16):17–29. 

 15. Lopes GB, Matos CM, Leite EB, Martins MTS, Martins MS, Silva 
LF, et al. Depression as a potential explanation for gender differ-
ences in health-related quality of life among patients on mainte-
nance hemodialysis. Nephron Clin Pract. 2010;115:c35–40. 

 16. Engel L, Chen G, Richardson J, Mihalopoulos C. The impact of 
depression on health-related quality of life and wellbeing identify-
ing important dimensions and assessing their inclusion in multi-
attribute utility instruments. Qual Life Res. 2018;27:2873–84. 

 17. Gaynes BN, Burns BJ, Tweed DL, Erickson P. Depression and 
health-related quality of life. J Nerv Ment Dis. 2002;190:799–806. 

 18. Jia H, Lubetkin EI. Incremental decreases in quality-adjusted life 
years (QALY) associated with higher levels of depressive symp-
toms for US adults aged 65 years and older. Health Qual Life 
Outcomes. 2017;15:9. 

 19. Hays RD, Reeve BB, Smith AW, Clauser SB. Associations of 
cancer and other chronic medical conditions with SF-6D pref-
erence-based scores in Medicare beneficiaries. Qual Life Res. 
2014;23:385–91. 

 20. Hays RD, Wells KB, Sherbourne CB, Rogers WH, Spritzer K. 
Functioning and well-being outcomes of patients with depression 
compared to chronic general medical illness. Arch Gen Psychiatry. 
1995;52:11–9. 

 21. Berghöfer A, Martin L, Hense S, Weinmann S, Roll S. Quality 
of life in patients with several mental illness: a cross-sectional 
survey in an integrated outpatient health care model. Qual Life 
Res. 2020;29:2073–87. 

 22. Behall M, Legall G, Kahn K. Quality of life among patients with 
cardiac disease: The impact of comorbid depression. Health Qual 
Life Outcomes. 2020;18:189. 

 23. Bian W, Wan J, Tan M, Su J, Yuan Y, Wang Z, Li S. Predictors of 
health-related quality of life in Chinese patients receiving treat-
ment for neovascular age-related macular degeneration: a prospec-
tive longitudinal study. BMC Ophthalmol. 2020;20:291. 

 24. Brenes GA. Anxiety, depression, and quality of life in pri-
mary care patients. Prim Care Companion J Clin Psychiatry. 
2007;9:437–43. 

 25. Daly EJ, Trivedi MH, Wisniewski SR, Nierenberg AA, Gaynes 
BN, Warden D, et al. Health-related quality of life in depression: 
a STAR*D report. Ann Clin Psychiatry. 2010;2010(22):43–55. 

 26. Doi T, Nakamoto H, Nakajima K, Hirai S, Sato Y, Kato S, et al. 
Effect of depression and anxiety on health-related quality of life 
outcomes and patient satisfaction after surgery for cervical com-
pressive myelopathy. J Neurosurg Spine. 2019;31:816–23. 

 27. Gu W, Xu YM, Zhu J-H, Zhong B-L. Depression and its impact 
on health-related quality of life among Chinese inpatients with 
lung cancer. Oncotaret. 2017;8:104806–12. 


	Overlap of Depressive Symptoms with Health-Related Quality-of-Life Measures
	Abstract
	1 Introduction
	2 Depressive Symptoms and HRQOL Profile Measures
	3 Depressive Symptoms and Preference-Based Measures
	4 Summary and Recommendations
	References




