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Abstract

Objective: To investigate the relationship between serum zinc (Zn) and copper (Cu) levels and mental distress in postmenopausal
women.

Methods: This cross-sectional study included 87 postmenopausal women. Participants with a history of hysterectomy or
estrogen therapy were excluded. Mental distress was assessed using the Self-Reporting Questionnaire-20 (SRQ-20). Serum Zn
and Cu concentrations were measured using Inductively Coupled Plasma Mass Spectrometry (ICP-MS). Data were analyzed
using SPSS version 25, employing independent t-tests, Mann-Whitney tests, and Pearson correlation analysis.

Results: The mean serum zinc levels in participants with and without mental distress were 67.93 + 9.03 pg/dL and 71.07 +
12.99 pg/dL, respectively (p = 0.390). The mean serum copper levels were 129.38 + 12.31 pg/dL in participants with mental
distress and 131.78 + 18.22 pg/dL in those without (p = 0.638). No significant correlations were found between serum zinc or
copper levels and mental distress (r = -0.03, p = 0.775; r = -0.002, p = 0.984, respectively). These findings suggest that zinc and
copper may not serve as reliable biomarkers for screening mental distress in postmenopausal women.

Conclusion: Serum zinc and copper levels were not significantly associated with mental distress in postmenopausal women.
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INTRODUCTION

Menopause  represents a  significant
transitional phase in a woman'’s life, characterized
by numerous physiological and psychological
changes.'This period marks the end of one stage
of life and the beginning of a new phase.? During
menopause, women frequently experience
various clinical symptoms associated with
hormonal, psychological, and physical changes.?
Approximately 90% of women experience some
degree of mental distress during menopause due
to these psychological fluctuations. Common
physical symptoms during the menopausal
transition include hot flashes, vaginal dryness,
headaches, and difficulty sleeping. Psychological

manifestations often include stress, depression,
mood swings, and anxiety,”> which may become a
concern, particularly in cases of early menopause,
as it is associated with an increased risk of
cardiovascular disease, myocardial infarction,
osteoporosis, and higher mortality rates.®

Recent research has increasingly focused
on nutritional interventions as alternatives to
conventionaltreatmentssuchaspharmacotherapy
and psychotherapy. Nutritional approaches
have shown promise in managing mood and
anxiety disorders among women undergoing the
menopausal transition and in the postmenopausal
period.” Although digestive and absorptive
functions generally remain intact in older adults,
individuals with underlying conditions may
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experience nutrient malabsorption. Conditions
such as small intestinal bacterial overgrowth,
exocrine pancreatic insufficiency, enteropathies,
vascular disease, diabetes mellitus, and chronic
infections are more prevalent in the elderly.
Furthermore, prior surgical procedures or long-
term medication use may further contribute
to malabsorption in this population® Among
micronutrients, zinc (Zn) and copper (Cu) have
received particular attention due to their roles as
important modulators of glutamate transmission,
which is linked to the etiopathogenesis of
depression.®

Zn and Cu are essential trace minerals for
human health. Acting as structural ions, catalysts,
and regulators of enzymatic processes, these
minerals influence numerous physiological
functions. They also play roles in immune
response, ageing, antioxidant defense, and
anti-inflammatory processes.® Zn has been
shown to regulate Brain-Derived Neurotrophic
Factor (BDNF) activity, which is associated with
depression, and to reduce the production of
inflammatory mediators such as C-reactive
protein (CRP) and interleukin-6 (IL-6). Zinc's
antioxidant properties may further explain the
role of oxidative stress in the pathophysiology of
depression.’™ Cu is another essential element, and
both its deficiency and excess can significantly
affect brain development and function. Cu plays a
key role in neurotransmission, cognitive function,
learning and memory processes, neurogenesis,
and synaptogenesis. It also regulates the activity
of dopamine [-hydroxylase."" Dopamine and
norepinephrine are essential neurotransmitters
for mood regulation, motivation, and
concentration.™

Previous studies have suggested that higher
Zn intake may be associated with a decreased
frequency of depressive symptoms.'*'* Similarly,
another study reported that total zinc and
copper intake may be inversely associated with
depression.”” However, other studies have not
demonstrated statistically significant associations
between copper, magnesium, zinc, selenium,
and other trace elements and the prevalence of
depressive disorders.™ A study found that 87.9%
of elderly individuals in Indonesia had zinc intake
below the national dietary reference values,
which is consistent with a systematic review
and meta-analysis showing that copper intake
among Indonesian adults was below 100% of the
recommended Estimated Average Requirement
(EAR)."” However, to date, no study has examined

whether serum Zn and Cu concentrations are
associated with mental distress in Indonesian
postmenopausal women. Serum Zn and Cu levels
may be decreased in postmenopausal women
experiencing mental distress.

METHODS

A cross-sectional study involving 87
postmenopausal women aged 46-65 years was
conducted in the Kebayoran Baru district, Jakarta,
Indonesia. The sample size was calculated with
a statistical power of 0.8. Consecutive sampling
was applied. The sample size was estimated using
the following formula:

1.962x0.35%0.65
n= =n=387.3~87

0.12

This calculation was based on an estimated
proportion of mental distress of 35% among
postmenopausal women.”™ Participants were
recruited from the general population based
on predefined inclusion and exclusion criteria.
Written informed consent was obtained from all
participants after a detailed explanation of the
study procedures.

The study protocol was approved by the Ethics
Committee of the Faculty of Medicine, Universitas
Trisakti (Approval No. 008/KER/FK/III/2021). The
inclusion criteria were postmenopausal women
aged 46-65 years who had not experienced
menstruation for at least 12 consecutive months,
indicating the end of their reproductive period.
The exclusion criteria included women who had
undergone surgical menopause or were receiving
estrogen therapy.

A 5 mL venous blood sample was aseptically
collected from each participant. Serum was
separated by centrifugation at 3,000 rpm for
10 minutes. Serum zinc (Zn) and copper (Cu)
concentrations were measured using Inductively
Coupled Plasma Mass Spectrometry (ICP-MS).
Sample preparation followed the base extraction
method according to the instrument’s standard
operating procedures. The Agilent 7700 Series
ICP-MS  MassHunter Workstation software
was used for data acquisition and analysis in
accordance with the manufacturer’s instructions.
The reference ranges were 75-145 pg/dL for
serum Cu and 60-130 ug/dL for serum Zn.

Mental distress was assessed using the Self-
Reporting Questionnaire-20 (SRQ-20). The SRQ-
20 consists of 20 dichotomous (yes/no) questions



Vol 14. No 2. April 2026

Serum Zinc and Copper Levels 131

addressing symptoms associated with common
mental disorders (CMDs). Each “yes” response
was scored as 1 and each "no” response as 0,
reflecting the presence or absence of symptoms
over the past month. A total score of 26 indicated
the presence of anxiety and depression.™
Descriptive statistics were used to summarize
the characteristics of the study population,
presented as frequencies and percentages for
categorical variables. Quantitative variables were
described using median, minimum, and maximum
values. Group comparisons were performed using
the independent t-test and Pearson'’s correlation

for normally distributed data. For non-normally
distributed data, the Mann-Whitney test was
applied, as appropriate. A p-value <0.05 was
considered statistically significant.

RESULTS

The total number of respondents was 87 post-
menopausal women aged 46-65 years. Most of
the women exhibited no signs of mental distress
(81.6%) while the rest showed mental distress
(18.3%)

Table 1. The Mean Difference between Characteristic and the Mental Distress Category Based on the SRQ Scores

Parameter Mental Distress Category Based on SRQ P-value

YES (n = 16) No (n = 71)
Age (year, median [min-max]) 55 (49-68) 59 (50-71) 0.122*
Systolic (mmHg, mean + SD) 132.29+15.75 137.94+25.49 0.426*
Diastolic (mmHg, mean + SD) 80.21+9.00 79.55+11.21 0.835*
BMI (kg/m2, mean + SD) 26.29+4.81 26.19+4.86 0.942*

* Independent t-test, # Mann-Whitney

The normality test of data from both groups
for systolic, diastolic and BMI was normally
distributed (sig. > 0.05) while the normality test

of data from age was not normally distributed.
The characteristic subjects in both groups with
and without mental distress were not significant.

Table 2. The Mean Difference between Mineral and the Mental Distress Category Based on the SRQ Scores

Parameter MentaBIaI:::jrsrs‘ssiaéegory P-value Size Effect (Lov?nse:fuc;per)
Yes (n = 16) No (n = 71)
Zinc 67.93+9.03 71.07+12.99 0.390* -0.252t -0.824 - 0.322
(ug/dL, mean £ SD)
Copper 129.38+12.31 131.78+18.22 0.638* -0.138t -0.709 - 0.435
(pg/dL, mean + SD)
Total SRQ 8.5 (6-13) 1 (0-5) <0.05* -0,647+ -0,755 - (-0,505)

(median [min-max])

* Independent t-test, # Mann-Whitney; * Cohen'’s d. # r coefficient

The normality test of data from both groups
for Zn and Cu was normally distributed (sig. >
0.05) while the normality test of data from total
SRQ was not normally distributed. The mean
serum Zn in the mental distress group was lower
than in the no mental distress group. The mean
serum Cu level was lower in the mental distress
group than in the no mental distress group. The
difference serum zinc between the groups with
and without mental distress showed a small
effect size (Cohen's d = -0.252 [95% CI -0.824

to 0.322]). The difference serum copper levels
between the two groups showed a very small
effect size (Cohen's d = -0.138 [95% CI -0.709
to 0.435]). The difference in SRQ total scores
between the groups with and without mental
distress showed a large effect size (r = -0.647
[95% CI -0.755 to -0.505]). The median SRQ-20
score in the mental distress group was 8.5 (range:
6-11), whereas in the no mental distress group,
the median was 1 (range: 0-5).
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Table 3. The Mean Difference between Ratio Zn/Cu and the Mental Distress Category Based on the SRQ Scores

Mental Distress . 95% CI
Category Based on SRQ Mean Std. dev Min Max (Lower-Upper) P-value
Yes 1.94 0.36 1.48 2.71 1.75-2.13 0.504*
No 1.86 0.40 1.09 3.15 1.76 -1.95

# Mann-Whitney

The average Zn/Cu ratio in the mental distress
group was slightly higher (1.94) than in the no
mental distress group (1.86). However, the data
distribution (SD) across the two groups was
relatively similar (0.36 vs. 0.40). Zn/Cu values in
mental distress group ranged from 1.48-2.71,
while in the no mental distress group they ranged
from 1.09-3.15. The normality test of data from
mental distress group was normally distributed
(sig. > 0.05) whereas in the no mental distress
group was not normally distributed (sig. < 0.05).
There was no significant association between
ratio Zn/Cu and mental distress (p = 0.504).

Table 4. Correlation between copper, and zinc levels with
SRQ scores

Parameter Correlation coefficient P-valuet
Zinc (ug/dL) -0.031 0.775f
Copper (ug/dL) -0.002 0.984f

| Pearson test

Our analysis did not demonstrate any correlation
between levels of Zn (r = -0.031, p > 0.05) or Cu
(r = -0.002, p>0.05) and mental distress.

DISCUSSION

In this study, we found that the mean serum
Zn level was lower in the mental distress group
than in the non—-mental distress group; however,
the difference was not statistically significant (r =
-0.031, p > 0.05). The postmenopausal period is
characterized by an increased risk of nutritional
deficiencies, particularly zinc (Zn), due to
hormonal changes, especially estrogen depletion.
Estrogen functions as an antioxidant; therefore,
reduced estrogen levels may lead to decreased
antioxidant capacity. Estrogen deficiency in
postmenopausal women may increase the risk
of zinc deficiency, which could potentially be
mitigated by zinc supplementation.?°

Serum zinc levels may indicate the presence
of depressive conditions, although they are
not necessarily associated with the severity of
depressive symptoms. In addition, the regulation
of zinc homeostasis plays an important role

in the mechanisms underlying antidepressant
therapy.?’ Although serum testing is technically
simple, it has several limitations. Normal serum
zinc levels do not necessarily reflect adequate
intracellular zinc levels, as severe depletion may
cause cellular release of zinc into circulation.
Conversely, low serum zinc levels may reflect an
inflammatory response, as zinc is redistributed
from serum to the liver during immune activation,
resulting in hypozincemia. Other factors, such as
hypoalbuminemia and hormonal therapies, may
also influence serum zinc levels by increasing
urinary excretion. Additionally, zinc released
from erythrocytes during intra- and extravascular
hemolysis can increase serum concentrations.?

Serum zinc levels may also fluctuate by up to
20% within a day. After food intake, zinc levels
rise rapidly and then decline within two to four
hours, followed by a gradual increase until the
next meal. The highest serum zinc levels are
typically observed in the morning after several
hours of fasting.?® Epidemiological studies have
shown that serum zinc levels are significantly
lower in patients with Major Depressive Disorder
(MDD), that dietary zinc deficiency increases
the risk of onset, and that zinc supplementation
may improve symptoms and reduce risk.
Zinc supplementation (25-30 mg/day) as
monotherapy has been reported to be effective
for mild to moderate depression, particularly in
overweight or obese individuals. In combination
with antidepressants such as selective serotonin
reuptake inhibitors (SSRIs), zinc may enhance
therapeutic efficacy, especially in treatment-
resistant cases, with a dose-dependent effect.?

A complexinteraction may exist between serum
copper and depressive symptoms. Depression
has been described as a pro-inflammatory state,
which activates the inflammatory response
system and may lead to increased serum
copper levels. On the other hand, depression is
also strongly associated with oxidative stress.
Evidence suggests that patients with depression
exhibit elevated levels of reactive oxygen species
(ROS), along with increased superoxide dismutase
(SOD) activity.?
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In the present study, the mean serum Cu
level in the mental distress group was lower
than in the non—mental distress group; however,
the difference was not statistically significant
(r = -0.002, p = 0.984). Similar findings have
been reported in other studies, which found
no significant differences in serum copper
concentrations between patients with current
depressive episodes and healthy controls, or
between those in remission and controls. These
findings suggest that the role of copper in the
pathophysiology of major depressive disorder
(MDD), and its potential as a clinical biomarker,
remains unclear.?> Overall, these findings suggest
that zinc and copper may not serve as reliable
biomarkers for screening mental distress in
postmenopausal women.

Furthermore, previous studies have highlighted
the importance of the zinc-to-copper (Zn/Cu)
ratio, suggesting that elevated serum copper
and reduced serum zinc levels play a role in the
pathogenesis of MDD.* Depressed patients often
exhibit increased levels of reactive oxygen species
(ROS) along with elevated superoxide dismutase
(SOD) activity. Copper plays an important role in
this process, as it is a component of the copper—
zinc superoxide dismutase (Cu/Zn-SOD) enzyme
and can influence its activity. Additionally, copper
and its complexes may exert antioxidant effects.?
An imbalance between zinc and copper has been
associated with several conditions, particularly
psychiatric disorders. Therefore, the Zn/Cu
ratio may provide a more sensitive and reliable
indicator than either element alone. However, in
this study, no significant relationship was found
between the Zn/Cu ratio and mental distress (p
> 0.05).

A previous study reported that as women
age, they tend to experience fewer depressive
symptoms and less negative mood, with the
highest levels observed during the menopausal
transition.?” However, our study did not account
for the duration of menopause or other
nutritional factors that may have influenced these
findings. Additionally, this study did not assess
other micronutrients, did not exclude comorbid
conditions that could affect mineral levels, and
included participants with relatively similar
sociodemographic backgrounds. Mental distress
was assessed using a self-report instrument
(SRQ-20), which may introduce reporting bias.

CONCLUSION

Within the limitations of this cross-sectional
study, serum zinc and copper levels were not
significantly correlated with mental distress in
postmenopausal women. However, zinc and
copper supplementation in postmenopausal
women with mild to moderate mental distress
may improve outcomes. Future research should
employ longitudinal designs, include multi-center
studies across broader geographical settings,
examine additional factors contributing to
mental distress, and incorporate measurements
of other nutrients that may influence depressive
symptoms. Further studies should also explore
the effects of supplementation interventions.
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