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S U M M A R Y  
 
 
Introduction/Aim: The use of macronutrient and micronutrient foods is associated with the duration of 
sleep. This study aimed to determine the effect of zinc supplements on the sleep quality of older adults.  
Methods: The current parallel randomized clinical trial study was performed using a convenience 
sampling method. One hundred and fifty older adults who met the inclusion criteria were assigned to 
intervention and control group. The participants in the intervention group received a daily dose of 30 mg 
zinc supplementation pill for 70 days and the control group did not receive any supplement. Sleep quality 
was measured using the Pittsburgh Sleep Quality Index (PSQI). Serum zinc level in both groups was 
measured through the auto-analysis method. The questionnaire was completed and the serum level of zinc 
was measured twice, before the intervention and 70 days after the intervention.  
Results: Both groups were homogeneous in terms of demographic variables, sleep quality, and serum zinc 
level before the intervention. Of all, 73.3% of older adults in the intervention group and 74.7% of older 
adults in the control group had poor sleep quality. Sleep quality in the intervention group, as compared 
with the control group, significantly improved after the intervention. Furthermore, serum zinc levels in 
older adults in the intervention group, as compared with the control group, significantly increased after 
the intervention.  
Conclusion: Based on the results of this study, it is recommended to utilize zinc supplementation as a new 
therapeutic approach for improving sleep quality in older adults. 
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I N T R O D U C T I O N  
 

Sleep quality is a complex phenomenon that is 
difficult to define. Generally, it can be identified that 
people think that they sleep well enough, that it lasts 
long enough, and they feel relaxed. They can also ex-
perience their day without falling asleep (1). Aging 
results in lighter sleep and reduces people's ability to 
fall asleep (2). A significant percentage of older 
adults have problems with sleep and generally are 
not satisfied with their sleep quality (3). Research 
has shown that sleep problems became one of the 
most common problems of older adults (4). Poor 
sleep quality is associated with smoking, high-risk 
drinking, diabetes, hypertension, obesity, stress, de-
pressive symptoms, and subjective cognitive decline 
(5). There is insufficient evidence for long-term use 
of sleeping sedatives for insomnia. Such drugs are 
limited due to potential side effects, such as cogni-
tive impairment (progressive amnesia), daytime 
sleepiness, motor imbalances, and the risk of 
collision with vehicles and falling (6). 

Today, many researchers are looking for some 
useful complementary therapies for sleep disorders 
(7). The use of dietary supplements as complemen-
tary strategies is associated with the improvement in 
sleep quality (8). More than two billion people in the 
world are at risk of deficiency of one or more micro-
nutrients, such as calcium, iron, zinc, and vitamins (9 
- 11). Zinc is an important mineral that plays a major 
role in 300 enzymatic reactions in the body. Zinc is 
an essential factor for proper growth, adjustment of 
the sensory organs, functioning of the reproductive 
system, and the maintenance of some parts of the 
body such as hair, nails, skin, and bone. It also af-
fects the metabolism of carbohydrates, proteins, 
lipids and alcohol, DNA synthesis, cell regeneration, 
and other biological functions (12). With aging, the 
concentration of serum zinc decreases (13). Studies 
have shown that 35 - 45% of older adults aged 60 or 
older receive inadequate levels of zinc (14). It has 
been shown that sleep quality is associated with di-
etary factors (15). In this regard, the results of the 
study of Hajianfar et al. showed that sleep quality 
has a significant relationship with serum zinc levels 
(16). As an increasing number of people are aging, 
health problems are increasing. Low sleep quality in 
older adults is a significant problem that usually re-
mains untreated; on the other hand, many therapeu-
tic approaches have many side effects. 

 

AIM 
 
This study aimed at determining the effect of 

zinc supplements on sleep quality in community-
dwelling older adults in Iran. 

 
PARTICIPANTS AND METHODS 

 
The present study was a parallel randomized 

clinical trial, registered in the Iranian clinical trial 
system (Registration code: IRCT2017080635110N2). 
In this study, the questioners and the analyst were 
blinded and not informed about enrolling the partic-
ipants into the intervention and control groups. 

 
Study population 
Inclusion criteria 
 
Full consent to participate in the study, being 

60 years and older, being Iranian, being able to talk 
Persian and answer questions, having a low sleep 
quality (obtaining a score of higher than 5 in Pitts-
burgh sleep quality questionnaire (PSQI)) (17), not 
using zinc supplements, not being affected by liver 
and intestinal diseases (as diagnosed by a physician), 
and not having a cognitive impairment (in the liter-
ate people: a score of 25 and higher in Mini-Mental 
State Examination (MMSE) questionnaires (18); in 
illiterate people): a score of 7 and higher in Abbre-
viated Mental Test as a Screening (AMTS) question-
naire (19). 

 
Exclusion criteria 
 
Lack of cooperation and refusal of older adults 

to continue the use of zinc supplements, the use of 
zinc supplements by the subject in the control group 
during 70 days of intervention, the occurrence of any 
severe stressful condition such as hospitalization or 
death of one of the close relatives of the subjects in 
the two groups during the study, starting taking 
sleep medications after the initiation of the inter-
vention during the 70 days of the study in the sub-
jects who previously did not take such medications 
before the onset of the intervention. 

 
Study design 
 
In order to calculate the sampling size, in line 

with a study by Abdollahzadeh and Naji, the confi-
dence interval of 95% and power of 80% were con-



Abolfazl Afzali, Lili Mohandes Mojarrad, Shahrbanoo Goli at al. 

Acta facultatis medicae Naissensis 2022; 39(2): 185-197 187 

sidered and the total sample size was calculated as 
120 people, with 60 persons for each group (20). In 
order to increase the efficiency and generalizability 
of the study results and consider the probable loss of 
the samples, the total sample size was set at 150, 
with 75 persons for each subgroup. 

In order to carry out the sampling at the city, 
first we clustered the health centers in Kashan, Isfa-
han province, Iran that covered different population 
groups. Then, four health centers were selected from 
each cluster based on their socioeconomic status and 
consistent with the statistical data provided by the 
health deputy of Kashan. Then, stratified sampling 
was performed taking into account the ratio of older 
adults in each cluster. Using software, a statistical 
consultant randomly assigned the subjects into qua-
druple blocks. The participants were divided into 
group A (intervention) and group B (control). The 
randomization was carried out secretly; accordingly, 
38 envelopes with four codes were utilized to 
perform this step. After proving the eligibility of 
each person to participate in the study, the re-
searcher selected an envelope and carried out the 
steps mentioned in the envelope. The first author 
performed the registration of the participants and 
assigned them to the groups.  

 
Data collection tools and method of 
application 
 
In this study, the required data were collected 

via a demographics questionnaire, PSQI question-
naire, interviews with the subjects for assessing the 
cognitive status, and measurement of the serum zinc 
level using blood sampling and sending the samples 
to the laboratory. 

The demographics questionnaire collected 
data on age, sex, marital status, education level, and 
income level. 

In order to assess sleep quality in older adults, 
we used the PSQI questionnaire developed by 
Boysse et al. (1989) at the Pittsburgh Psychiatric 
Institute. The designers measured the validity and 
reliability of the questionnaire and its Cronbach 
alpha was 83%. The questionnaire has nine items in 
its original form, but since the 5th question contains 
10 subfields, the entire questionnaire has 19 items 
that are scored in a 4-point Likert scale from 0 to 3. 
The questionnaire has seven subscales, including the 
following: subjective sleep quality, sleep latency, 
sleep duration, habitual sleep efficiency, sleep dis-

turbances, use of sleeping medication, and daytime 
dysfunction. The sum of the seven subscores will be 
from 0 to 21. A score of more than 5 in the entire 
questionnaire indicates poor sleep quality (17). In a 
study by Farrahi et al., psychometric properties of 
the Persian version of this questionnaire were 
assessed and its validity and reliability are verified 
(sensitivity of 100%, specificity of 93%, and 
Cronbach's alpha coefficient of 89% for the question-
naire) (21). The current study assessed the reliability 
by internal consistency (based on Cronbach's alpha 
coefficient) (α = 0.84). 

According to the laboratory references, nor-
mal serum zinc level is 72.6 - 127 μg/dL for males 
and 70 - 114 μg/dL for females (22). Serum level of 
zinc was measured using an auto-analyzer model 
OLYMPUS AU400, manufactured in Japan, using the 
Audit Diagnostics laboratory kit, manufactured in 
Ireland. When measuring zinc using the selected kit, 
zinc reacts with the chemical detector of 2-(5-Brom-
2-pyridylazo)-5-(N-propyl-N-sulfopropylamino) and 
forms a red complex which increases the absorption 
in the measurements; the increase in the absorption 
is proportional to the zinc concentration. 

 
Procedure 
 
After identifying older adults who were eli-

gible for the study, the first author drew the envel-
opes one by one as specified; taking into account the 
group specified in the envelope, the patients were 
assigned into intervention and control groups. Then, 
after determining the participants' cognitive status, 
demographics questionnaire and PSQI questionnaire 
were completed using the interview guide. After-
ward, 5cc of venous blood samples were collected 
from older adults in both groups to measure serum 
zinc levels. Blood sampling was performed between 
9 – 10 AM. Preserving proper storage condition, the 
clotted samples were sent to a laboratory to separate 
the serum and measure serum zinc level. Zinc was 
measured via auto-analysis. After these steps, zinc 
supplements containing 30 mg of zinc (Nature Made 
nutritional supplements) (23) were administered to 
older adults in the intervention group for 10 weeks 
(24). 

At first, seven pills were delivered to older 
adults in the intervention group. All of the older 
adults in the intervention group were requested to 
come in the health center at the end of the first week  
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and asked about their possible complications (based 
on references, a list of possible side effects of zinc 
supplements was prepared and all participants were 
asked about these complications). None of the partic-
ipants in the intervention group had any problems 
or complications. After ensuring no side effects, the 
rest of the pills were delivered to older adults in this  
group. Moreover, older adults in the intervention  

group received a checklist to record the use or non-
use of zinc supplements in the relevant table. In this 
study, we used Zinc Naturemade Supplement, 
which contains 30 mg of zinc in the form of zinc glu- 
conate, manufactured in the United States. To con-
duct the intervention, 30 minutes after lunch, a 30-
milligram pill of zinc supplement together with a 
glass of water was given to older adults in the inter- 

 

 
 
 

Figure 1. Flow chart of the study 
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vention group. The control group received only rou-
tine care (such as measuring the blood pressure, FBS, 
and if necessary Fecal Immunochemical Test). After 
the end of the 10-week zinc supplementation, serum 
zinc level was re-measured one day after the last 
supplement using the mentioned method and the 
sleep quality index questionnaire was completed for 
the subjects in both groups i.e. intervention and con-
trol group (Figure 1).  

In order to comply with ethical principles, the 
subjects in the intervention and control group with a 
serum zinc level below the average level after 70 
days of intervention were referred to a nutritionist to 
receive therapeutic interventions to increase their se-
rum level of zinc. Older adults in each group who 
had a low sleep quality score, based on the PSQI 
questionnaire after 70 days, were trained about re-
laxation exercises. 

 
Statistical analysis  
 
In order to categorize and summarize the find-

ings, descriptive statistics including mean, standard 
deviation, and absolute and relative frequency were 
used. Then, in order to achieve the objectives of the 
study, inferential statistics, Chi-square test, indepen-
dent t-test (for the comparison of mean differences), 
analysis of variance (for the comparison between 
control and intervention groups), and Pearson’s cor-

relation test (for the evaluation of the relationship 
between some of the demographic variables) were 
used. The normality distribution of the data was 
evaluated based on the Kolmogorov-Smirnov test, 
which demonstrated that all variables had a normal 
distribution. The significance level was considered as 
p < 0.05. 

 
Ethical considerations 
 
This study was approved by the Ethics 

Committee of Shahroud University of Medical 
Sciences (registration number: 
IR.SHMU.REC.1396.80). The aim of the study was 
explained and informed consent was obtained from 
all older adults.  

 
RESULTS 

 
In this study, 150 eligible older adults were 

selected and randomly divided into intervention and 
control group. The mean and standard deviation of 
the age of participants in the intervention and con-
trol group were 66.8 ± 7.1 and 66.1 ± 5.8 years, re-
spectively. Most of the aged people in both inter-
vention (61.3%) and control (76%) group were fe-
male. The mean and standard deviation of the years 
of education in the intervention and control group 
were 3.6 ± 3 and 2.9 ± 3.4, respectively. Most of the  

 
Table 1. Distribution of absolute and relative frequency of older adults based on demographic variables 

 

Variable Intervention Control P 
(Mean ± SD) (Mean ± SD)  

Age, year  66.8 ±7.1 66.1 ±5.8 0.48 
Education, year  3.6±3 3.4 ±2.9 0.20 
Serum zinc level, μg/dL  65.1 ±17.1 68.6 ±10.1 0.12 
BMI 23.26 ± 4.80 22.38 ± 5.02 0.27 
 N (%) N (%)  
Sex Male 29 (38.7) 18 (24) 0.05 

Female 46 (61.3) 57 (76)  
Marital 
status 

Married 61 (81.3) 65 (86.7) 0.37 
Wife or husband died 14 (18.7) 10 (13.3)  
Retirement 23 (30.6) 19 (25.3)  

Source of 
income 

Subsidy 12 (16) 12 (16) 0.38 
Spouse 29 (38.7) 38 (50.7)  
Free job 11 (14.7) 6 (8)  

Smoking Yes 9 (12) 13 (17) 0.35 
No 66 (88) 62 (83)  

  P: Pvalue; SD: Standard deviation; N: Number; %: Percent 
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Table 2. Mean scores and mean difference of sleep quality scores in both intervention and  
control group before and after intervention 

 

Variables Groups P 
Intervention 
(Mean ± SD) 

Control 
(Mean ± SD) 

 

Mean scores Baseline 9.16±4.55 9.22±4.62 0.92 
Post intervention 5.64±3.740 9.56±4.79 ˂ 0.001 

Mean difference 
scores 

 -3.52±4.83 0.33±0.74 ˂ 0.001 

      P: Pvalue; SD: Standard deviation 
 

Table 3. Comparison of mean and standard deviation of sleep quality domains of older adults before  
and after intervention 

 

Sleep domains Before intervention After intervention 
Intervention 

group 
(Mean ±SD) 

Control group 
(Mean ±SD) 

P Intervention group 
( Mean ±SD) 

Control group 
( Mean ±SD) 

P 

Subjective sleep 
quality 

1.49±0.72 1.42±0.53 0.91 0.89 ± 0.58 1.58 ± 0.77 < 0.001 

Sleep latency 1.98±1.12 2.01 ±1.10 0.94 1.25 ± 1.15 2.09 ±1.06 < 0.001 
Sleep duration 1.64±1.20 1.41 ± 1.26 0.25 0.97 ±1.05 1.46 ± 1.26 0.02 
Sleep efficiency 1.12±1.27 1.13 ±1.24 0.82 0.62 ± 0.95 1.18 ± 1.25 0.004 
Sleep 
disturbances 

1.62±0.58 1.64 ±0.53 0.79 1.22 ±0.45 1.66 ± 0.55 < 0.001 

Use of sleep 
 medication 

0.69±1.20 1.02 ±1.38 0.17 0.52 ± 1.03 1.02 ± 1.38 0.032 

Daytime 
dysfunction 

0.60±0.77 0.50 ± 0.68 0.50 0.14 ± 0.45 0.53 ± 0.72 < 0.001 

         P: Pvalue; SD: Standard deviation 
 

Table 4. Mean and mean difference of level zinc serum in both intervention and control group before  
and after intervention 

 

Variables Groups P 
Intervention 
(Mean ± SD) 

Control  
(Mean ± SD) 

 

The mean level of zinc serum Baseline 65.1 ± 17.1 68.65 ± 10.11 0.12 
Post intervention 79.33 ±10.75 68.08 ± 8.99 < 0.001 

Mean difference in level of  
zinc serum 

 14.22 ±15.48 -0.57 ± 1.79 <0.001 

       P: Pvalue; SD: Standard deviation 
 

participants in both intervention (81.3%) and control 
(86.7%) group were married. Most of the older 
adults in both intervention (38.7%) and control 
(50.7%) group depended on their spouse's income. 
BMI's mean and standard deviation in the interven-

tion and control group were 23.26 ± 4.80 and 22.38 ± 
5.02, respectively. The smoking rate in the interven-
tion and control group was 12% and 17%, 
respectively. The mean serum zinc level before and 
after the intervention in both intervention and con-
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trol group was 65.1 ± 17.1 and 68.6 ± 10.1, respec-
tively, lower than the normal range based on the 
laboratory references. Based on the t-test and Chi-
square test results, there was no significant differ-
ence in the demographic variables before the inter-
vention in both groups, and the two groups were 
homogeneous (Table 1). 

Most of the older adults in the intervention 
(73.3%) and control (74.7%) group had poor sleep 
quality before the intervention. In addition, serum 
zinc level was abnormal and below the normal range 
in 62.7% and 48% of older adults in the intervention 
and control group, respectively. 

Table 2 presents the mean score and the 
difference in the mean sleep quality score in both in-
tervention and control group before and after the 
intervention, based on the independent t-test (2). 
According to the results presented in this table, there 
was no significant difference between the two 
groups in terms of sleep quality before the interven-
tion; however, the mean score of sleep quality in the 
two groups after the intervention and the difference 
between the mean sleep quality scores were 
significant before and after the intervention. In other 
words, as shown in Table (2), zinc supplementation 
intervention significantly improved sleep quality in 
the intervention group. 

According to the PSQI questionnaire, the 
study results showed that all domains of sleep qual-
ity before the intervention were not significantly dif-
ferent between the two groups, but after the inter-

vention, all domains of sleep quality improved in the 
zinc supplement group compared to the control 
group (Table 3). 

Table 4 presents the mean serum zinc level 
and the differences in mean serum zinc level be-
tween intervention and control group before and 
after the intervention. According to the results pres-
ented in this study, there was no significant dif-
ference between the serum zinc levels in the two 
groups before the intervention. However, the mean 
serum zinc level in the two groups after intervention 
and also the difference in mean serum zinc level 
before and after the intervention were significantly 
different and the serum zinc level in the intervention 
group was significantly increased. In the interven-
tion group, there was no significant difference be-
tween serum levels of zinc in smokers and non-
smokers before the intervention, but after the inter-
vention, serum zinc level in smokers was lower than 
usual and lower than in non-smokers (P = 0.01). 
However, the sleep quality of smokers and non-
smokers in the intervention group was not 
significantly different (P = 0.12). 

Based on the Pearson’s correlation test and the 
results presented in Table 5 before the intervention, 
there was no significant correlation between sleep 
quality scores and serum zinc levels. However, there 
was a significant and negative correlation between 
sleep quality scores and serum zinc levels after the 
intervention.  

 
 

Table 5. The correlation between the sleep quality score and serum zinc level in older adults before  
and after intervention 

 

 Serum zinc level 
Before intervention After intervention 

Sleep quality score R = -0.08 
P = 0.28 

R = -0.29 
P = < 0.001 

  R: Correlation coefficient; P: P value 
  Significant statistical relationships in this study P < 0.05; CI = 95% 
  Statistical test used: Pearson correlation 

 
 
DISCUSSION 
 
According to the results of this study, the ma-

jority of older adults (74%) had poor sleep quality 
before the intervention. In a study conducted in 
Sweden that aimed at investigating the prevalence of 
sleep disorders and pain in older adults, 70% of the 

participants were suffering from sleep problems; 
their finding is consistent with the results of the 
present study (25). Also, in another study, the re-
searchers examined sleep quality and its related fac-
tors among older adults, residents of Kahrizak nurs-
ing home. They found that 88.4% of the subjects had 
poor sleep quality (26). The higher prevalence of 
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sleep disorder among older adults living in Kahrizak 
nursing home than in older adults in our study is 
due to living conditions in nursing homes that keep 
older adults away from family and community. 

In the present study, serum zinc level in 55.3% 
of older adults was below the normal range. In an-
other study that investigated serum zinc levels in 
employees working in Firoozgar Hospital, 47.1% of 
the subjects had zinc deficiency; this finding is con-
sistent with the result of the present study (27). In a 
study conducted on European older adults that 
assessed the risk of malnutrition and zinc deficiency, 
10.1% of older adults were suffering from zinc de-
ficiency, which is not in line with the results of our 
study. The lower prevalence of zinc deficiency in the 
mentioned study may be due to older adults' better 
nutritional and socioeconomic status in Europe (28). 

In the present study, zinc supplements signif-
icantly improved the quality of sleep in the inter-
vention group. In addition, there was a significant 
difference between the two groups in terms of the 
mean score of sleep quality before and after the in-
tervention. Mariangela Rondanelli et al. conducted a 
study to investigate the effect of melatonin, magne-
sium, and zinc on primary insomnia in residents of a 
long-term care center in Italy, and the results 
showed that the quality of sleep was improved in the 
group receiving the supplement, as compared with 
the placebo group; it is consistent with the results of 
the present study (29). Results of a study conducted 
in Iran that investigated the effect of zinc 
supplements on the sleep quality of ICU nurses, 
showed that zinc supplementation improves sleep 
quality and increases serum zinc level in the inter-
vention group compared with the control group (30).  

Consistent with the present study results, 
Luojus et al. reported a significant and direct corre-
lation between serum zinc levels and participants' 
sleep hours (31). Also, the results of another study 
showed that administration of zinc-containing yeast 
extract to mice increased the total amount of non-
rapid eye movement sleep and decreased the loco-
motor activity (32). In addition to the study by Satio 
et al. following 12 weeks of administration of the 
zinc-rich food, the time necessary to fall asleep effi-
ciently decreased and sleep efficiency improved, 
while the sleep onset latency significantly improved 
after consumption zinc-enriched yeast and astaxan-
thin oil (33). Moreover, zinc deficiency is seen in 
acute inflammatory responses and infection (34). In a 
study conducted to investigate the effect of zinc 

supplementation on the mood of women, results 
showed that serum zinc level in the zinc supple-
mentation group was increased compared to pre-
intervention but did not change in the placebo 
group. In addition, depression and anger were de-
creased in the intervention group compared to the 
placebo group. This study showed that zinc supple-
mentation was effective in the intervention group 
despite using a placebo (having a placebo group) 
(24). According to the study results of Samad et al., 
obese patients with sleep deficits had significantly 
lower levels of serum zinc than non-obese subjects 
with standard sleep patterns (35). In one cohort 
study that aimed to investigate the relationship be-
tween serum zinc concentrations and the quality of 
sleep in childhood, it was found that low serum zinc 
concentrations were associated with poor sleep qual-
ity of children aged 11 - 15 years. Moreover, the lon-
gitudinal analysis showed that low zinc concentra-
tions in children aged 3 - 5 years was a predictor of 
poor sleep quality in children aged 11 - 15 years (36). 
It should be noted that Grandner et al. showed dif-
ferences in habitual zinc intake according to sleep 
duration. Therefore, the decrease in dietary zinc was 
associated with a significant decrease in very short 
sleep but not sleep quality (37). There is no explicit 
knowledge about zinc's precise mechanism of action 
in the CNS that improves sleep quality. Many 
studies have investigated the activity of Zn2+ in the 
brain, and a majority of them have focused on zinc 
interaction with the glutamatergic receptors; it might 
be attributed to the fact that Zn2+ exists mainly in 
the presynaptic vesicles of glutamatergic neurons to 
be co-released with glutamate. In addition, a number 
of other receptors have interaction with zinc. Fur-
thermore, Zn2+ exists in glutamatergic axon termi-
nals and is present in some inhibitory axon termi-
nals, possibly glycinergic, of the cerebellum and the 
spinal cord (38).  

The present study showed that 30 mg of zinc 
supplement significantly improved and increased 
serum zinc level in the intervention group. A previ-
ous study observed that the mean serum zinc level 
after 15 days of zinc supplementation (120 mg) was 
significantly increased in the intervention group and 
reached the normal range (39). This finding is also 
consistent with the results of our study. El-Shazly et 
al. conducted a study to investigate the effect of zinc 
supplements on body mass index and serum levels 
of zinc and leptin in hemodialysis children. In line 
with our findings, after 90 days of intervention using 
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22 mg of zinc, serum zinc levels in the intervention 
group showed a significant increase, while there was 
no significant difference in the control group (40). 

The results of current research revealed that 
older adults with higher levels of zinc reported 
higher levels of sleep quality after the intervention, 
knowing that the pill consumption for sleep in the 
intervention group can affect their sleep quality; 
thus, the lack of placebo group is a limitation of our 
study. Since the zinc content of the diet has not been 
measured in this study, consuming foods rich in zinc 
at the time of the study could affect serum zinc. 
Therefore, it was not possible for researchers to 
control this limitation. Moreover, the placebo group 
has been suggested in the initial proposal, but the 
ethics council approved the non-intervention group. 
Since this paper is the result of a master's thesis, due 
to time constraints, it was not possible to measure 
sleep in a laboratory setting. Also, in the present 
study, some variables (e.g. physical activity or 
physical illness) that could affect sleep quality were 
not evaluated. In connection with some sleep-related 
disorders (such as sleep apnea, sleep rhythm dis-
orders, restless legs syndrome, obesity and etc.), if a 
physician previously diagnosed these disorders, 
older adults with these disorders were not included 
in the study. However, since the present study 
results from a geriatric nursing dissertation, the re-
searcher has faced a time limit during sampling. 
Therefore, no screening was performed to identify 
these disorders during the sampling. 

 

CONCLUSION 
 
Given the increasing population of older 

adults in different parts of the world, especially Iran, 
the prevalence of sleep problems in older adults is 
high and poor sleep quality is one of the most com-
mon problems in this population group. Therapeutic 
strategies adopted to improve sleep quality are often 
inefficient and associated with side effects. The 
present study showed that zinc supplements im-
prove the quality of sleep in older adults. Therefore, 
given the nurse's role in the prevention and treat-
ment of diseases, the use of zinc supplements is rec-
ommended as a new therapeutic approach to im-
prove sleep quality in older adults. 

 
Acknowledgements 
 
The present paper was extracted from a mas-

ter thesis in nursing conducted at Shahroud Univer-
sity of Medical Sciences. This university approved 
this research under the code 9671 and registered in 
the Iranian clinical trial system with code 
IRCT2017080635110N2. The authors would like to 
thank the Deputy of Research and Technology of this 
university and all older adults and staff of the health 
center of Kashan city who helped us in this research.  

 
Conflict of interest statement 
 
The authors declare that they have no conflict 

of interest. 
 
 
 
 
 

References  
 
 

 

1. Landry GJ, Best JR, Liu-Ambrose T. Measuring 
sleep quality in older adults: a comparison using 
subjective and objective methods. Front Aging 
Neurosci 2015; 7:166. 
https://doi.org/10.3389/fnagi.2015.00166 
 

2. Sun X-H, Ma T, Yao S et al. Associations of sleep 
quality and sleep duration with frailty and pre-

frailty in an elderly population Rugao longevity 
and ageing study. BMC Geriatr 2020; 20(1):1-9. 
https://doi.org/10.1186/s12877-019-1407-5 
  

3. Putilov AA. Sleep Satisfaction, Sleep-Wake 
Pattern, and Aging. Neurological Modulation of 
Sleep: Elsevier; 2020. p. 79-86. 
https://doi.org/10.1016/B978-0-12-816658-1.00008-9  

https://doi.org/10.3389/fnagi.2015.00166
https://doi.org/10.1186/s12877-019-1407-5
https://doi.org/10.1016/B978-0-12-816658-1.00008-9


O r i g i n a l  a r t i c l e  

Acta facultatis medicae Naissensis 2022; 39(2): 185-197 194 

4. Zhu X, Hu Z, Nie Y et al. The prevalence of poor 
sleep quality and associated risk factors among 
Chinese elderly adults in nursing homes: A cross-
sectional study. PloS one 2020; 15(5):e0232834. 
https://doi.org/10.1371/journal.pone.0232834 
  

5. Lee SY, Ju YJ, Lee JE et al. Factors associated with 
poor sleep quality in the Korean general 
population: providing information from the 
Korean version of the Pittsburgh Sleep Quality 
Index. J Affect Disord 2020; 271:49-58. 
https://doi.org/10.1016/j.jad.2020.03.069 
  

6. Harrington JJ, Lee-Chiong Jr T. Sleep and older 
patients. Clin Chest Med 2007; 28(4):673-84. 
https://doi.org/10.1016/j.ccm.2007.07.002 
 

7. Ifansyah MN, Himmah EF, Pertiwi MR. 
Complementary Therapies to Improve the Quality of 
Sleep in the Elderly: A Systematic Review. D'Nursing 
and Health Journal (DNHJ) 2021; 2(1):11-6. 
https://doi.org/10.36835/dnursing.v2i1.112 
 

8. Chan V, Lo K. Efficacy of dietary supplements on 
improving sleep quality: a systematic review and 
meta-analysis. Postgrad Med J 2022;98(1158):285-93. 
https://doi.org/10.1136/postgradmedj-2020-139319 
  

9. Lim SS, Vos T, Flaxman AD et al. A comparative 
risk assessment of burden of disease and injury 
attributable to 67 risk factors and risk factor 
clusters in 21 regions, 1990-2010: a systematic 
analysis for the Global Burden of Disease Study 
2010. Lancet 2012; 380(9859):2224-60. 
https://doi.org/10.1016/S0140-6736(12)61766-8 
  

10. Wessells KR, Brown KH. Estimating the global 
prevalence of zinc deficiency: results based on 
zinc availability in national food supplies and the 
prevalence of stunting. PloS one 2012; 
7(11):e50568. 
https://doi.org/10.1371/journal.pone.0050568 
  

11. Stein AJ. Rethinking the measurement of 
undernutrition in a broader health context: 
Should we look at possible causes or actual 
effects? Glob Food Sec 2014; 3(3-4):193-9. 
https://doi.org/10.1016/j.gfs.2014.09.003 
 

12. Prasad AS. Discovery of human zinc deficiency: 
its impact on human health and disease. Adv 
Nutr 2013; 4(2):176-90. 
https://doi.org/10.3945/an.112.003210 
  

13. Idei M, Miyake K, Horiuchi Y et al. Serum zinc 
concentration decreases with age and is associated 
with anemia in middle-aged and elderly people. 
Rinsho Byori 2010; 58(3):205-10.  
  

14. Ervin RB, Kennedy-Stephenson J. Mineral intakes 
of elderly adult supplement and non-supplement 
users in the third national health and nutrition 
examination survey. J Nutr 2002; 132(11):3422-7. 
https://doi.org/10.1093/jn/132.11.3422 
  

15. Arab A, Mehrabani S, Moradi S, Amani R. The 
association between diet and mood: A systematic 
review of current literature. Psychiatry Res 2019; 
271:428-37. 
https://doi.org/10.1016/j.psychres.2018.12.014 
 

16. Hajianfar H, Mollaghasemi N, Tavakoly R et al. 
The association between dietary zinc intake and 
health status, including mental health and sleep 
quality, among Iranian female students. Biol Trace 
Elem Res 2021; 199(5):1754-61. 
https://doi.org/10.1007/s12011-020-02316-3 
 

17. Buysse DJ, Reynolds CF, Monk TH at al The 
Pittsburgh Sleep Quality Index: a new instrument 
for psychiatric practice and research. Psychiatry 
res 1989; 28(2):193-213. 
https://doi.org/10.1016/0165-1781(89)90047-4 
  

18. Molloy DW, Alemayehu E, Roberts R. Reliability 
of a standardized mini-mental state examination 
compared with the traditional mini-mental state 
examination. Am J Psychiatry 1991; 148(1):102-5. 
https://doi.org/10.1176/ajp.148.1.102 
  

19. Rocca WA, Bonaiuto S, Lippi A et al. Validation of the 
Hodkinson abbreviated mental test as a screening 
instrument for dementia in an Italian population. 
Neuroepidemiology 1992; 11(4-6):288-95. 
https://doi.org/10.1159/000110943 
 

20. Abdullahzadeh M, Naji SA. Effect of Chamomile 
extract on sleep quality of the elderly. Evid Based 
Care 2014; 4(3):47-56.  
  

https://doi.org/10.1371/journal.pone.0232834
https://doi.org/10.1016/j.jad.2020.03.069
https://doi.org/10.1016/j.ccm.2007.07.002
https://doi.org/10.36835/dnursing.v2i1.112
https://doi.org/10.1136/postgradmedj-2020-139319
https://doi.org/10.1016/S0140-6736(12)61766-8
https://doi.org/10.1371/journal.pone.0050568
https://doi.org/10.1016/j.gfs.2014.09.003
https://doi.org/10.3945/an.112.003210
https://doi.org/10.1093/jn/132.11.3422
https://doi.org/10.1016/j.psychres.2018.12.014
https://doi.org/10.1007/s12011-020-02316-3
https://doi.org/10.1016/0165-1781(89)90047-4
https://doi.org/10.1176/ajp.148.1.102
https://doi.org/10.1159/000110943


Abolfazl Afzali, Lili Mohandes Mojarrad, Shahrbanoo Goli at al. 

Acta facultatis medicae Naissensis 2022; 39(2): 185-197 195 

21. Farrahi J, Nakhaee N, Sheibani V et al. 
Psychometric properties of the Persian version of 
the Pittsburgh Sleep Quality Index addendum for 
PTSD (PSQI-A). Sleep Breath 2009; 13(3):259-62. 
https://doi.org/10.1007/s11325-008-0233-3 
  

22. McPherson RA, Pincus MR. Henry's clinical 
diagnosis and management by laboratory 
methods E-book: Elsevier Health Sciences; 2017. 
  

23. Stewart-Knox BJ, Rae G, Simpson EE et al. 
Supplemented zinc does not alter mood in healthy 
older European adults-a randomised placebo-
controlled trial: the Zenith study. Public Health 
Nutr 2011; 14(5):882-8. 
https://doi.org/10.1017/S1368980010002764 
  

24. Sawada T, Yokoi K. Effect of zinc supplementation 
on mood states in young women: a pilot study. Eur J 
Clin Nutr 2010; 64(3):331-3. 
https://doi.org/10.1038/ejcn.2009.158 
  

25. Lindstrom V, Andersson K, Lintrup M et al. 
Prevalence of sleep problems and pain among the 
elderly in Sweden. J Nutr Health Aging 2012; 
16(2):180-3. 
https://doi.org/10.1007/s12603-011-0356-2 
 

26. Aliasgharpoor M, Eybpoosh S. Quality of sleep 
and its correlating factors in residents of Kahrizak 
nursing home. J Urmia Nurs Midwifery Fac 2011; 
9(5):374-83.  
 

27. Hashemi F, Jalilvand A, Hakimi S, 
Nourmohammadi I. Assessment of zinc levels in 
serum samples from personnel of Firouzgar 
hospital by atomic absorption spectrometry 
(AAS). Razi Journal of Medical Sciences (RJMS) 
2006; 12(49):173-82.  
  

28. Kvamme J-M, Grønli O, Jacobsen BK, Florholmen J. 
Risk of malnutrition and zinc deficiency in 
community-living elderly men and women: the 
Tromsø Study. Public Health Nutr 2015; 18(11):1907-
13. 
https://doi.org/10.1017/S1368980014002420 
 

29. Rondanelli M, Opizzi A, Monteferrario F at al. 
The effect of melatonin, magnesium, and zinc on 
primary insomnia in long‐term care facility 
residents in Italy: a double‐blind, 

placebo‐controlled clinical trial. J Am Geriatr Soc. 
2011; 59(1):82-90. 
https://doi.org/10.1111/j.1532-5415.2010.03232.x 
 

30. Gholipour Baradari A, Alipour A, Mahdavi A et al. 
The Effect of Zinc Supplementation on Sleep Quality 
of ICU Nurses: A Double Blinded Randomized 
Controlled Trial. Workplace Health Saf 2018; 
66(4):191-200. 
https://doi.org/10.1177/2165079917734880 
 

31. Luojus MK, Lehto SM, Tolmunen T et al. Serum 
copper, zinc and high-sensitivity C-reactive 
protein in short and long sleep duration in ageing 
men. J Trace Elem Med Biol 2015; 32:177-82. 
https://doi.org/10.1016/j.jtemb.2015.07.008 
 

32. Cherasse Y, Saito H, Nagata N et al. 
Zinc‐containing yeast extract promotes nonrapid 
eye movement sleep in mice. Mol Nutr Food Res 
2015; 59(10):2087-93. 
https://doi.org/10.1002/mnfr.201500082 
 

33. Saito H, Cherasse Y, Suzuki R et al. Zinc‐rich oysters 
as well as zinc‐yeast‐and astaxanthin‐enriched food 
improved sleep efficiency and sleep onset in a 
randomized controlled trial of healthy individuals. 
Mol Nutr Food Res 2017; 61(5):1600882. 
https://doi.org/10.1002/mnfr.201600882 
 

34. Liuzzi JP, Lichten LA, Rivera S et al. Interleukin-6 
regulates the zinc transporter Zip14 in liver and 
contributes to the hypozincemia of the acute-
phase response. Proc Natl Acad Sci 2005; 
102(19):6843-8. 
https://doi.org/10.1073/pnas.0502257102 
 

35. Samad N, Yasmin F, Naheed S et al. Serum levels 
of leptin, zinc and tryptophan in obese subjects 
with sleep deficits. Pak J Pharm Sci 2017; 
30(4suppl):1431-8. 
 

36.  Ji X, Liu J. Associations between blood zinc 
concentrations and sleep quality in childhood: A 
cohort study. Nutrients 2015; 7(7):5684-96. 
https://doi.org/10.3390/nu7075247 
 

37. Grandner MA, Jackson N, Gerstner JR, Knutson KL. 
Sleep symptoms associated with intake of specific 
dietary nutrients. J Sleep Res 2014; 23(1):22-34. 
https://doi.org/10.1111/jsr.12084 

https://doi.org/10.1007/s11325-008-0233-3
https://doi.org/10.1017/S1368980010002764
https://doi.org/10.1038/ejcn.2009.158
https://doi.org/10.1007/s12603-011-0356-2
https://doi.org/10.1017/S1368980014002420
https://doi.org/10.1111/j.1532-5415.2010.03232.x
https://doi.org/10.1177/2165079917734880
https://doi.org/10.1016/j.jtemb.2015.07.008
https://doi.org/10.1002/mnfr.201500082
https://doi.org/10.1002/mnfr.201600882
https://doi.org/10.1073/pnas.0502257102
https://doi.org/10.3390/nu7075247
https://doi.org/10.1111/jsr.12084


O r i g i n a l  a r t i c l e  

Acta facultatis medicae Naissensis 2022; 39(2): 185-197 196 

 
38. Danscher G, Stoltenberg M. Zinc-specific 

autometallographic in vivo selenium methods: 
tracing of zinc-enriched (ZEN) terminals, ZEN 
pathways, and pools of zinc ions in a multitude of 
other ZEN cells. J Histochem Cytochem 2005; 
53(2):141-53. 
https://doi.org/10.1369/jhc.4R6460.2005 
 

39. Khazdouz M, Mazidi M, Ehsaei M-r et al. Impact of 
zinc supplementation on the clinical outcomes of 

patients with severe head trauma: a double-blind 
randomized clinical trial. J Diet Suppl 2018; 15(1):1-10. 
https://doi.org/10.1080/19390211.2017.1304486 
 

40. El-Shazly AN, Ibrahim SAE-H, El-Mashad GM et 
al. Effect of zinc supplementation on body mass 
index and serum levels of zinc and leptin in 
pediatric hemodialysis patients. Int J Nephrol 
Renovasc Dis 2015; 8:159-63. 
https://doi.org/10.2147/IJNRD.S94923 
 

 

 
 

Received: July 12, 2021 
Revised: March 6, 2022 
Accepted: April 3, 2022 
Online first: June 2, 2022 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://doi.org/10.1369/jhc.4R6460.2005
https://doi.org/10.1080/19390211.2017.1304486
https://doi.org/10.2147/IJNRD.S94923


Abolfazl Afzali, Lili Mohandes Mojarrad, Shahrbanoo Goli at al. 

Acta facultatis medicae Naissensis 2022; 39(2): 185-197 197 

 
Efekat suplemenata cinka na kvalitet sna kod starijih: 

randomizovana klinička studija 
 
 

Abolfazl Afzali1, Lili Mohandes Mojarrad2, Shahrbanoo Goli3, Hossein Bagheri4,  
Seyedmohammad Mirhosseini4, Hossein Ebrahimi5 

 
1Istraživački centar sestrinstva za zbrinjavanje trauma, Univerzitet medicinskih nauka Kashan, Kashan, Iran 

2Departman za medicinsku edukaciju, Univerzitet medicinskih nauka Kashan, Kashan, Iran 
3Departman za epidemiologiju i biostatistiku, Fakultet za javno zdravlje, Univerzitet medicinskih nauka  

Shahroud, Shahroud, Iran 
4Departman za sestrinstvo, Fakultet za sestrinstvo i akušerstvo, Univerzitet medicinskih nauka Shahroud,  

Shahroud, Iran 
5Centar za zdravstveno-socijalna i bihejvioralna naučna istraživanja, Univerzitet medicinskih nauka Shahroud, 

Shahroud, Iran 
 
 

S A Ž E T A K  
 

 
Uvod/Cilj. Upotreba makronutritivne i mikronutritivne hrane dovodi se u vezu sa dužinom spavanja. Cilj 
ove studije bilo je određivanje efekata suplemenata cinka na kvalitet sna starijih osoba.  
Metode. Paralelna randomizovana klinička studija sprovedena je primenom prigodne metode uzorkovanja. 
Sto pedeset starijih osoba, koje su ispunile kriterijume uključivanja, podeljene su interventnu i kontrolnu 
grupu. Učesnici interventne grupe primali su dnevnu dozu od 30 mg suplementa cinka u trajanju od 70 dana, 
dok ispitanici kontrolne grupe nisu primali nikakav suplement. Kvalitet sna meren je primenom Pittsburgh 
Sleep Quality Index (PSQI). Nivo cinka u serumu kod ispitanika obeju grupa meren je metodom 
autoanalize. Popunjen je upitnik, a nivo cinka u serumu izmeren dva puta, pre intervencije i 70 dana nakon 
intervencije.  
Rezultati. Ispitanici obe grupe bile su homogeni u pogledu demografskih varijabli, kvaliteta sna i nivoa 
cinka u serumu pre intervencije. Loš kvalitet sna zabeležen je kod 73,3% starije populacije interventne grupe 
i 74,7 % kontrolne grupe. Kvalitet sna ispitanika interventne grupe, u poređenju sa ispitanicima kontrolne 
grupe, značajno se poboljšao nakon intervencije. Štaviše, nivoi cinka u serumu kod starije populacije 
interventne grupe, u poređenju sa populacijom kontrolne grupe, značajno su porasli nakon intervencije.  
Zaključak. Na osnovu rezultata ove studije preporučuje se primena suplemenata cinka, kao novog 
terapeutskog pristupa za poboljšanje kvaliteta sna kod starijih ososba. 
 
Ključne reči: komplementarna medicina, starije osobe, kvalitet sna, cink 
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