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Table 1. Selected baseline characteristics of the study participants
(N= 36) who completed both the two 4-week intervention periods
(placebo and hops) of this double-blind, randomized, crossover study
Baseline variable

Gender (Females/Males)

Study cohort (N= 36)

31/5

Age (years)

24.7 ± 0.5

Body Weight (kg)

62.1 ± 1.3

BMI (kg/m )

22.7 ± 0.4

Fat Mass (% BW)

23.8 ± 0.8

Total Body Water (% BW)

49.9 ± 0.5

Extra Cellular Water (% BW)

47.1 ± 0.4

DASS-21 Depression Score

11.9 ± 1.0

DASS-21 Anxiety Score

8.8 ± 0.8

DASS-21 Stress Score

18.4 ± 1.1

2

Morning Plasma Cortisol (μg/dL)
18.1 ± 0.7
BMI: body mass index; BW: body weight; DASS-21: Depression
anxiety stress scale-21; Data presented as means ± standard error.

6.2±5.6; p=0.041), which was significantly greater
with the hops compared to the placebo (p=0.009)
(Figure 2). In addition, the DASS-21 depression
score decreased significantly after the hops (11.9±7.9
vs. 9.2±7.4; p <0.001) and the placebo (11.8±9.2 vs.
10.7±8.6; p=0.005), with a significantly more potent
effect following the hops treatment compared to placebo (p=0.001) (Figure 3). Moreover, the DASS-21
stress scores were also significantly reduced with
the hops and the placebo study treatments (19.1±8.1
vs. 11.6±8.1; p=0.003, and 17.8±9.9 vs. 15.1±8.8;
p=0.022, respectively), with hops again inducing a
significantly greater effect than the placebo (p=0.009)
(Figure 4).

Figure 2. Depression anxiety stress scale-21 (DASS-21) anxiety
scores at baseline and after hops and placebo 4-week treatment.
Data are presented as means ± standard error. *: p=0.041 before vs. after placebo treatment; #: p=0.003 before vs. after hops
treatment; §: p=0.009 hops treatment vs. placebo treatment.

Finally, no correlations were identified between
any of the three DASS-21 subscale scores and baseline or post-treatment study variables, including body
weight, BMI, body composition parameters (FM;
TBW; ECW) and morning cortisol plasma levels
(data not shown).
Discussion
The primary objective of this study was to explore
potential effects of a commercially available hops dry
extract on self-reported depression, anxiety and stress
symptomatology in apparently healthy young adults.

Figure 3. Depression anxiety stress scale-21 (DASS-21) depression scores at baseline and after hops and placebo 4-week
treatment. Data are presented as means ± standard error.
*: p=0.005 before vs. after placebo treatment; #: p <0.001 before
vs. after hops treatment; §: p=0.001 hops treatment vs. placebo
treatment.

