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O’Brien, MPH, and Dan G Blazer, MD, PhD
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Medical Center (Covinsky, Cenzer, Yaffe, O’Brien); Department of Psychiatry and Behavioral
Sciences, Duke University (Blazer)

Abstract

Objectives—Either dysphoria (sadness) or anhedonia (loss of interest in usually pleasurable

activities) is required for a diagnosis of major depression. While major depression is a known risk

factor for disability in older persons, few studies have examined the relationship between the 2

core symptoms of major depression and disability or mortality. Our objective was to examine the

relationship between these two core symptoms and time to disability or death

Design—Longitudinal cohort study

Setting and Participants—We used the nationally representative Health and Retirement Study

to examine this relationship in 11,353 persons over the age of 62 (mean = 74) followed for up to

13 years.

Measurements—Dysphoria and anhedonia were assessed with the Short Form Composite

International Diagnostic Interview. Our outcome measure was time to either death or increased

disability, defined as the new need for help in a basic activity of daily living. We adjusted for a

validated disability risk index and other confounders.

Results—Compared to subjects without either dysphoria or anhedonia, the risk for disability or

death was not elevated in elders with dysphoria without anhedonia (adjusted HR = 1.11, 95%CI =

0.91–1.36). The risk was elevated in those with anhedonia without dysphoria (HR = 1.30, 95%CI

= 1.06–1.60) and those with both anhedonia and dysphoria (HR = 1.28, 95%CI = 1.13–1.46).
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Conclusion—Our results highlight the need for clinicians to learn whether patients have lost

interest in usually pleasurable activities, even if they deny sadness.

Keywords

Depression; anhedonia; activities of daily living; quality of life; health status

OBJECTIVE

Depression is a major source of suffering in older persons that markedly impairs quality of

life1. Beyond its impact on quality of life, depression has consistently been shown to be a

significant predictor of poor health outcomes in older persons, increasing the risk for

disabilities that compromise the ability to live independently, as well as for death2–13.

The approach to depression diagnosis in the Diagnostic and Statistical Manual of Psychiatry

(DSM-IV) requires the presence of at least 5 of 9 symptoms for a diagnosis of major

depressive disorder14. However 2 of these symptoms, dysphoria and anhedonia, are core

diagnostic requirements because a diagnosis of major depression cannot be made unless one

of them is present. The importance of dysphoria and anhedonia is illustrated by the

increasingly common use of screening tests in primary care that focus exclusively on these 2

symptoms15. Dysphoria, because it directly refers to feeling sad or blue, may best conform

to what lay patients understand as depression. Anhedonia, which refers to a loss of interest

in activities that are usually pleasurable, is probably less likely to be recognized by a lay

patient as suggestive of a depressive disorder, and in an older patient may be inappropriately

viewed as part of normal aging16.

While dysphoria and anhedonia are of equal importance in the DSM-IV diagnostic

algorithm, it is not known if they are both important predictors of health outcomes. To

address this issue, we compared the prognostic importance of dysphoria and anhedonia in a

nationally representative sample of older persons who were administered a diagnostic

interview for major depression. Specifically, we examined whether each symptom identified

older persons who were at higher risk for developing new disabilities in the basic activities

of daily living needed to live independently or death. This combined outcome of ADL

disability or death is commonly used in the geriatric literature and often referred to as active

life expectancy17. Active life expectancy is the amount of time an older patient will survive

not dependent on caregivers for basic needs of daily living.

METHODS

Subjects

We used subjects enrolled in the Health and Retirement Study (HRS), an ongoing

longitudinal study examining the changes in health and wealth with age.18,19 The current

HRS represents the merger of several cohorts that represent various age ranges of the US

population. This study leveraged the use of a lay-administered diagnostic interview that was

given on a single occasion to participants in 3 of the HRS cohorts. We included subjects

over the age of 62.
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The HRS began with one cohort (original HRS) before merging additional cohorts. The

original HRS, which started in 1992, was designed to be representative of persons between

the ages 50–61. The depression interview was administered in 1996 and 1998. Of 3,559

HRS respondents who reached the age of 62 by 1996, 272 were not eligible because they

had a surrogate respondent. Of the remaining eligible subjects, 129 did not complete an

interview, leaving 3,158 study participants.

The second cohort was the Asset and Health Dynamics Among the Oldest Old study

(AHEAD). The AHEAD was originated in 1993 and was representative of community-

living elders over the age of 70. The depression interview was administered in 1995. Of the

6,900 AHEAD subjects interviewed in 1995, 871 were not eligible because they had a

surrogate respondent. Of the remaining eligible subjects, 27 did not complete the depression

interview, leaving a cohort of 6,002. In addition, 34 subjects belonging to the AHEAD study

were interviewed in 1998, resulting in the final cohort of 6,036.

The third cohort was the Children of the Depression Age (CODA). CODA originated in

1998, and was representative of persons age 68 to 75. The depression interview was

administered in 1998. Of the 2,303 CODA subjects, 129 were not eligible because they had

a surrogate respondent. Of the remaining eligible subjects 15 did not complete the

depression interview, leaving a final cohort of 2,159.

In total, 11,353 subjects over the age of 62 received the diagnostic interview and were

eligible for this study.

Measures

Dysphoria and Anhedonia—Subjects were administered the Short Form Composite

International Diagnostic Interview (CIDI-SF)20. The CIDI-SF used lay interviewers to

approximate the DSM-IIIR criteria for major depression over the past year. The interview

focuses on a detailed determination of whether at least one of the symptoms required for

major depression, dysphoria or anhedonia, were of sufficient severity to meet diagnostic

criteria. Once determining that either dysphoria or anhedonia are present, the interview then

assesses whether other symptoms co-existed with dysphoria or anhedonia.

The CIDI-SF started with an assessment for dysphoria. First subjects were asked, “During

the past 12 months, was there ever a time when you felt sad, blue, or depressed for two

weeks or more in a row?” If subjects answered yes, they were then asked, “Please think of

the two-week period during the past 12 months when these feelings were worst. During that

time did the feelings of being sad, blue, or depressed usually last all day long, most of the

day, about half the day, or less than half the day?” Subjects reporting half of the day or less

were not considered to have severe enough dysphoria to meet diagnostic criteria. Subjects

reporting dysphoria at least most of the day were then asked “During those two weeks, did

you feel this way every day, almost every day, or less often than that?” Subjects reporting

almost every day were classified as dysphoric, while those reporting less than half the day

were classified as not dysphoric. Subjects who were dysphoric were then asked, “During

those two weeks, did you lose interest in most things?” We classified subjects reporting
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“yes” as having dysphoria with anhedonia, and those reporting “no” as having dysphoria

without anhedonia.

Subjects who did not have dysphoria were then administered a series of questions to

determine if whether they had anhedonia over the past year. Similar to the question sequence

for dysphoria, the anhedonia sequence required the presence of the symptom most of the

day, nearly every day over a two week period. Subjects were first asked, “During the past 12

months, was there ever a time lasting two weeks or more when you lost interest in most

things like hobbies, work, or activities that usually give you pleasure?” Subjects answering

“yes” were then asked questions assessing whether anhedonia was present at least most of

the day, almost every day over the two-week period. Subjects meeting these criteria were

classified as having anhedonia without dysphoria. Subjects not meeting these criteria were

classified as having neither dysphoria nor anhedonia.

It should be noted that the criteria for anhedonia differs in those with and without dysphoria.

Among those with dysphoria, we can identify those who have co-existing anhedonia, but the

criteria for pervasiveness are less stringent.

Outcome (Disability or Death)

Our primary outcome was the time to development of disability in at least one additional

activity of daily living (ADL)21 or death. ADL are basic self-care activities that are essential

to independent living. They were assessed by asking the subject if they needed the help of

another person with one of six activities: walking across a room, getting dressed, taking a

bath or shower, eating, getting in or out of bed, and using the toilet. Subjects whose baseline

interview was in 1995 were asked about ADL outcomes in 1998, and every 2 years

thereafter. All other subjects were asked about ADL outcomes every two years. If a subject

was unable to be interviewed for a follow-up interview, information about ADL function

was obtained from a family member. A subject was defined as having reached the disability

outcome if they reported needing help on any ADL in which they were independent on the

baseline interview. We combined this outcome with subjects who died. We did this because

this combined outcome closely resembles the concept of active life expectancy, which is the

amount of time an elder can expect to survive without the need for assistance without the

need for help assistance from another person17. Of subjects reaching this outcome, 45%

were classified based on interview evidence of disability, and 55% were classified based on

death between interview waves.

In addition to measuring active life expectancy, there is also an important methodologic

rationale for combining ADL disability and death into a single outcome measure. Since HRS

only interviews subjects every two years, a substantial number of elders who die in HRS do

not report disability in the interview that preceded their death. However, other longitudinal

studies of elders suggest that the vast majority of older persons have a period of ADL

disability before death22. Censoring subjects who die without reporting disability would

result in significant bias because the most of these decedents would have reported ADL

disability if the HRS interview had been obtained closer to death.
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Confounders

We considered additional measures that were potential confounders of the relationship

between depressed mood, anhedonia, and disability. Our primary measures were the

components of a disability-prediction index we previously validated using the AHEAD

portion of this cohort23. We used this index to adjust for the differences in baseline risk of

developing disability. The index considered demographic characteristics, health habits,

disease diagnoses, and functional status for inclusion. The final index had the following 9

items: age older than 80, diabetes, difficulty walking several blocks, difficulty bathing or

dressing, need for help with personal finances, difficulty lifting 10 pounds, inability to name

the vice president, history of falling, and low body mass index (BMI). Because this index

did not consider gender, race, marital status, and measures of socioeconomic status (SES)

for inclusion, we also adjusted for these variables.

Analysis

Demographics, SES and health characteristics at baseline were compared between four

depression groups using chi-square test for categorical variables and ANOVA or Kruskal-

Wallis tests for continuous variables.

To describe the time to development of disability in the 4 groups, we created Kaplan-Meier

curves. To compare unadjusted and adjusted rates of the disability outcome, we use

proportional hazards Cox models with delayed entry, which compared the group with just

dysphoria, just anhedonia, and both anhedonia and dysphoria to the group with neither

dysphoria nor anhedonia. Age at the time of disability or death was used as time scale,

because in older populations age has a greater effect on the hazard than time since last

interview. To adjust for possible confounders, we adjusted for the score on the disability risk

index, as well as age, race, marital status, and total net worth.

Information on history of falls in the previous two years was not collected in 1996 interview,

leading to a large amount of missing data for this variable. Since those values are considered

to be missing at random, we used multiple imputation procedures to impute missing values

for the covariates24.

We conducted an additional exploratory analysis to determine whether subjects with

dysphoria or anhedonia who also met criteria for major depression were more likely to

develop ADL disability or death. We defined major depression as reporting at least 4 of the

8 symptoms assessed by the CIDI-SF.

All reported analyses were weighted for the differential probability of selection and take into

account the complex design of HRS. Statistical analyses were done by using Stata software,

version 10.1 (StataCorp, College Station, TX), and SAS software, version 9.2 (SAS

Institute, Cary, North Carolina). The use of imputation and the complex survey design of the

HRS results in noninteger values for degrees of freedom for some of our analyses.
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RESULTS

Characteristics of Subjects

The mean age of subjects was 74 and 59% were women (Table 1). 568 (5.0%) subjects met

criteria for dysphoria during the prior year. Of these, 396 (70%) also reported anhedonia,

while 1742 (30%) did not report anhedonia. Of the 10,785 subjects who did not report

dysphoria 152 (1.4%) reported anhedonia. The Pearson correlation coefficient between

dysphoria and anhedonia was 0.69 (z = 41.7, p<0.001)

There were significant differences across the various symptom categories. Compared to

those with neither dysphoria or anhedonia, women were more like to have dysphoria. There

was no gender difference for anhedonia. Across most of the socioeconomic, disease, and

functional status risk factors, subjects who had both dysphoria and anhedonia, and subjects

with anhedonia without dysphoria had considerably worse risk profiles than subjects with

neither dysphoria nor anhedonia. However, subjects with dysphoria without anhedonia were

often more similar to the subjects with neither symptom.

Disabilty or Death

Overall, 6,537 (59%) subjects developed disability or death before the end of the follow-up

period. Compared to subjects with neither dysphoria nor anhedonia, subjects with dysphoria

and anhedonia (HR = 1.54, 95% CI 1.35–1.76) and subjects with anhedonia without

dysphoria (HR 1.57, 95% CI 1.28–1.92) were more likely to develop new ADL disabilities

or death. Subjects with dysphoria without anhedonia were not more likely to develop

disability or death (HR 1.11, 95% CI 0.91–1.36) (Figure, Table 2).

After adjustment for the disability risk index, gender, race, marital status, and net worth

reduced these associations, but they remained significant (Table 2). For subjects with both

dysphoria and anhedonia, HR = 1.28, 95% CI 1.13–1.46. For subjects with anhedonia

without dysphoria, HR = 1.30, 95% CI 1.06–1.60).

Results were similar when we restricted our outcome to death. Subjects with dysphoria and

anhedonia (HR = 1.23, 95% CI = 1.07–1.42) and with anhedonia without dysphoria (HR =

1.33, 95% CI = 1.06–1.66) were at increased risk for death. Subjects with dysphoria, but not

anhedonia were not at increased risk for death (HR = 1.05, 95% CI = 0.83–1.33) (F(3, 50.1)

= 5.97, p = 0.002).

Among those with dysphoria or anhedonia, we did not find an increased risk of disability or

death in those who also had major depression (Adjusted HR = 1.01, 95% CI 0.78–1.30, t

(49) = 0.05, p = 0.958) for those with anhedonia and major depression, HR = 1.16, 95% CI

0.90–1.50, t(48) = 1.18, p = 0.238 for those with dysphoria and major depression).

CONCLUSIONS

Diagnostic criteria for a current diagnosis of major depression require a person to have

pervasive symptoms of either dysphoria or anhedonia14. Using a nationally-representative

cohort, we determined which subjects met diagnostic criteria for each of the symptoms
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during the past year and then assessed whether these symptoms placed subjects at higher

risk for subsequent disability or death. We found that older persons without dysphoria but

with anhedonia were at higher risk. However, we were not able to prove that persons with

dysphoria without anhedonia were at higher risk. These results provide an empiric

justification for the major depression diagnostic criteria that consider both anhedonia and

dysphoria as part of the core diagnostic criteria, requiring one of these symptoms for a

diagnosis.

Our results support the contention that a patient’s loss of interest in activities that usually

give pleasure is a clinically important symptom that independently predicts a higher-risk

disability or death. Our combined outcome of disability with basic ADLs or death is often

referred to as active life expectancy because the need for help with basic ADLs usually

signals the loss of an older person’s ability to live independently without assistance17.

Because rates of this outcome are high in older persons, the adjusted risk of 30% conferred

by anhedonia would translate into substantial increased risk of disability and death. This

supports the contention made in many clinical texts suggesting anhedonia plays an

increasingly important role in the presentation of late life depression25.

With advancing age, older persons in clinical settings may be less likely to endorse

symptoms of dysphoria, making it particularly important for clinicians to also screen for

anhedonia1,26,27.

However, if the popular view of depression is primarily linked to sadness or personal reports

of “feeling depressed,” it is less likely persons with anhedonia will be identified. Further, if

loss of interest in usual activities is identified, it may not routinely be recognized as a

component of depressive illness. Public health efforts to improve recognition and treatment

of depression need to consider approaches that help patients and clinicians view loss of

interest in usual activities as a serious symptom in need of attention that is as much part of

depression as sadness. These efforts may need to address the use of the clinical term

“anhedonia” to describe this symptom. The use of a linguistically complex and obscure

word to describe a clinical problem of such importance likely contributes to under-

recognition by clinicians and patients.

There are several reasons anhedonia may identify adverse outcomes in older persons.

Perhaps most important is that it identifies elders in whom depression has had a clinically

important impact by leading to the discontinuation usual activities. Elders who have

dysphoria without anhedonia may be better adapting to depression. Loss of interest in usual

activities may lead to less physical activity and greater social isolation, both of which

increase the risk for ADL disability12,28,29. Anhedonia may lead to a self-reinforcing

cascade of events resulting in continually worsening depression and functioning.

There are also mechanistic reasons why anhedonia may confer a higher risk for disability or

death. For example the vascular depression hypothesis suggests that late-life depression may

be induced by atherosclerotic vascular disease in the brain30. Further, vascular disease may

be more strongly correlated with anhedonia than dysphoria31. In addition, anhedonia may be

a preclinical marker of dementia32,33. Therefore, anhedonia may be a stronger predictor of
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disability and death because it is marker for comorbid conditions associated with these

outcomes.

Our study builds on an extensive literature demonstrating that depression, whether measured

by a diagnostic algorithm or a screening symptom scale, is strongly associated with

disability in older persons2–13. Further, several studies have shown that persons with high

levels of depressive symptoms, but not meeting diagnostic criteria for major depression are

at substantially increased risk for poor health outcomes1,26,27. Similar work has shown that

subthreshold depression at levels below commonly used clinical thresholds is associated

with functional limitations34,35. For example, Gallo showed that older persons without

dysphoria, but with other complexes of depressive symptoms were at much higher risk of

disability and death27. Our study adds to this literature with its focused comparison of

anhedonia with dysphoria. To the best of our knowledge, this is the first population-based

study to show that older persons without dysphoria but with anhedonia are at higher risk for

disability or death.

Strengths of our study include a nationally-representative sample and a diagnostic algorithm

for dysphoria and anhedonia. Our study also has several limitations. First, the CIDI

algorithm for dysphoria and anhedonia is very restrictive. This resulted in a small number of

cases, which limited our studies power despite its large sample size. Second, dysphoria and

anhedonia were examined at one point in time and subjects were asked all about the

symptoms over the past year. However, depression is an episodic illness with periods of

recovery and remission1. Assessment at multiple time points or a longer time interval would

have identified more cases. The likely inclusion of persons with a past history of dysphoria

or anhedonia in the control subjects makes our risk estimates conservative. Finally, the CIDI

interview only conducts a full assessment for anhedonia in those who do not meet criteria

for dysphoria. In those who met criteria for dysphoria, much less restrictive criteria for

anhedonia were applied. As a result, our study is not well-suited towards directly comparing

the impact of dysphoria and anhedonia. Therefore, our study should not be interpreted as

indicating that anhedonia is associated with worse outcomes than dysphoria.

In conclusion, this nationally-representative study demonstrates that persons without

dysphoria but with anhedonia are at greater risk for disability or death. Our results highlight

the need for clinicians to learn whether patients have lost interest in usually pleasurable

activities, even if they deny sadness. In addition, public education efforts that equate loss of

interest in pleasurable activities as part of depressive illness may be helpful.
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Figure. Age of Increased Disability in Activities of Daily Living Disability or Death
The figure describes age at the time of onset of increased disability or death for each of the

symptom groups. The figure was created using a discrete hazard model with subject age as

the time axis.
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