
Effect of Diet and Sleep Quality on Internalizing Symptoms

• Depression, anxiety, and stress are prevalent mental health concerns that are 

associated with poorer quality of life and impaired daily functioning.1 Emerging 

evidence suggests that lifestyle factors, particularly diet quality and sleep quality, are 

linked to internalizing symptoms.1

• Nutritional factors such as omega-3 fatty acids and B vitamins (e.g., B6, B9/folate, 

and B12) have been linked to brain function, neurotransmitter 

synthesis, inflammation regulation, and mood.2,12 Lower intake of these nutrients has 

been associated with increased symptoms of depression, anxiety, and stress, while 

higher intake has been linked to improved mental health outcomes.7

• Sleep quality is linked to mental health and may influence how nutrition relates to 

mood and stress.5 Poor sleep quality has been associated with higher stress and worse 

mood,5 while better sleep may strengthen the mental health benefits of nutrients such 

as omega-3 fatty acids and B vitamins.6,7 Understanding whether sleep quality 

moderates the relationship between nutrition and mental health may clarify 

who benefits most from dietary interventions.13

Hypotheses

• Higher omega-3 fatty acid and B vitamin intake (B6, B9, and B12) will be 

associated with lower perceived stress, depression, and anxiety symptoms.

• These relationships will be moderated by sleep quality, such that higher 

nutrient intake will be associated with lower symptoms primarily among individuals 

with better sleep quality.
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Participants

• Baseline data was collected from 65 community dwelling older adults aged 58-81 years participating in a Pilot 

randomized clinical trial. Participants with cardiovascular and cognitive risks for dementia were recruited.

Measures

• Covariates included age, sex (0=female, 1=male), education (0=no middle school – 8=professional degree), 

and income(0=<10,000 - 5=75,000-99,999+)

• Diet Quality was assessed at baseline using self-reported 24-hour food recall interviews. Nutrient intake was calculated 

using the Automated Self-Administered 24-Hour Dietary Assessment Tool (ASA-24; National Cancer Institute).

• Omega-3 fatty acids (EPA, DPA, and DHA) were derived from the ASA-24 output and reported in grams per day 

(g/day); these values were summed to create a total omega-3 composite variable.

• Vitamin B6 intake was reported in milligrams per day (mg/day), while folate and vitamin B12 were reported in 

micrograms per day (mcg/day); these variables were combined to create a B-vitamin compositescore.

• Composite variables were created to represent overall omega-3 intake and total B-vitamin intake. These were 

created by recalculating each of the components to account for skewness and then Z-score theminto one variable. 

For omega 3 we combined EPA, DPA, and DHA and for vitamin B we combined B6, folate, and B12.

• Depression was assessed at baseline using the total score from the Patient Health Questionnaire-9 (PHQ-9), 

a validated measure of depressive symptom severity.8 PHQ-9 Total Score: Minimal (1-4), Mild (5-19), Moderate (10-

14), Moderately Severe (15-19), Severe (20-27)

• Anxiety was assessed at baseline using the total score from the Generalized Anxiety Scale (GAS).9 GAS Total Score: 

Minimal (1-6), Mild (7-9), Moderate (10), Severe (12-30)

• Stress was assessed at baseline using the total score from the Perceived Stress Scale 

(PSS).10 Higher perceived stress higher score (0-27)

• Sleep Quality was assessed at baseline using the global score from the Pittsburgh Sleep Quality Index (PSQI).11 Range 

from 1-15, higher score indicating worse sleep quality.

Analyses

• Hierarchical linear regression modeling using SPSS. Moderation was tested using Andrew Hayes’ PROCESS macro 

(Model 1). The total scores from the PHQ-9, GAD-7, and PSS served as outcome variables in separate models.
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• Contrary to our hypotheses, omega-3 fatty acids and vitamin B 

intake were not directly associated with lower depression, anxiety, 

and stress levels.

• Our findings add to a literature with already inconsistent 

findings. While publication bias should be considered, it may be that 

the effects of each nutrient are small or not clinically significant. It 

may also be the case that only specific components of each have an 

effect on mental health.13

• Our findings may also be due to limitations in measurement. Dietary 

assessment through a single 24-hour recall can introduce 

measurement errors and may not reflect habitual consumption, which 

may obscure a true effect. Further, self-report is subject to recall 

bias.

• However, consistent with prior research, poorer sleep quality was 

associated with higher levels of anxiety, depression, and stress across 

all models. This finding suggests that sleep quality plays a central 

and possibly independent role in the mental health of older adults.

• Sleep quality did not moderate the relationship between nutrient 

intake and mental health outcomes, which suggests that these factors 

may influence mental health through independent mechanisms.

Future Directions

• Future research should include a larger sample that includes 

individuals with higher levels of mental health symptoms. 

• Further, use of additional objective and longer-term measurements of 

diet would aid in understanding the diet-mental health connections.

• Participants were predominantly female (74.6%), aged 56–85 years (M = 70.0), and highly educated, 

with most holding a bachelor’s (25.4%) or master’s degree (35.2%). Household incomes were mostly 

between $30,000–$99,999. On average, participants reported moderate sleep disturbance (PSQI M = 

6.63), low depressive symptoms (PHQ-9 M = 2.55), moderate perceived stress (PSS M = 9.55), and 

mild anxiety (GAS M = 3.27).
Table 3

Moderation Analyses Examining Sleep Quality as 

a Moderator of Omega-3 and Vitamin B Intake on 

Mental Health Outcomes

Table 1

Descriptive Statistics for Study Variables

Table 2

Pearson Correlations Among Study Variables

Note: N ranges from 59 to 65 due to missing data. EPA = eicosapentaenoic acid; DPA = docosapentaenoic acid; DHA = docosahexaenoic 

acid. EPA, DPA, DHA, and VB6 were recoded to reduce skewness.

Note: Valid N (listwise) = 59. Higher PSQI scores indicate poorer sleep 

quality. Higher PHQ-9 and GAS scores indicate greater depressive and 

anxiety symptoms, respectively. EPA, DPA, DHA, and VB6 

were recoded to reduce skewness

Note: Scores were derived from the totals of the PSS, GAS, 

and PHQ-9. β = standardized regression coefficient.
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