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Introduction

Dreams are one of the most delightful and puzzling as-
pects of sleep that occur every night in almost all individu-
als. They are the most exciting phenomenon in psychology
and neuroscience (Nir & Tononi, 2010). However, dreams
can be annoying, bad unpleasant and nightmares frighten-
ing, or disturbing dreams (Robert & Zadra, 2014; Scarpelli,
Bartolacci, D’Atri, Gorgoni, & De Gennaro, 2019). Night-
mares and bad dreams are overlapping and are common
forms of parasomnia. Nightmares are typically frightening
or disturbing type of dreams, which imply nocturnal awak-
ening, while bad dreams are disturbing dreams with no noc-
turnal awakening (Hasler & Germain, 2009; Nadorff et al.,
2014; Ross Levin & Nielsen, 2009). Despite phenomeno-
logical similarities between nightmares and bad dreams, it
remains unknown if they are separate phenomena that are
varying in intensity (Hasler & Germain, 2009; Nadorff et
al., 2014; Ross Levin & Nielsen, 2009). 

In general, nightmares and bad dreams may occur in
the general population including children, adolescents,
young adults and elderly with a higher prevalence in fe-
males compared to males (Li, Zhang, Li, & Wing, 2010;
Schredl, 2014). They may occur in these populations fol-
lowing frightening or highly emotional distress events
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(Ohayon, Morselli, & Guilleminault, 1997; Ross Levin &
Nielsen, 2009). In addition, nightmares have been associ-
ated with several psychiatric conditions, including anxiety
and depression (Lemyre, Bastien, & Vallières, 2019; Levin
& Fireman, 2002; Swart, van Schagen, Lancee, & van den
Bout, 2013). Thus, nightmares and bad dreams may repre-
sent as a secondary syndrome to mental disorders (Nadorff
et al., 2014). However, the origin of such dreams is still un-
clear (Lemyre et al., 2019). 

Depending on their frequency and on the psychological
profile of the subject, nightmares may have a substantial
negative impact on an individuals’ daytime functioning, in-
cluding emotional distress, cognition problems, sleepiness,
and fatigue or low energy. In addition, nightmares are as-
sociated with increased suicide ideation and behaviors, and
they are associated with increased risk of developing symp-
toms of many types of mental illnesses (Gieselmann et al.,
2019; Nadorff et al., 2014; Ohayon et al., 1997). Thus,
treatment of disturbing dreams is of importance, and will
have substantial clinical relevance on dreamers. 

Chronic pain is often comorbid with anxiety and de-
pression across diverse populations and these three condi-
tions have long been recognized to coexist (Abdul-Razzak,
Mayyas, & Al-Farras, 2018; Gureje et al., 2008). Our pre-
vious studies have reported that low serum vitamin D and
low calcium intake may increase the risk of musculoskele-
tal pain (MSP), which in turn is associated with increased
risk of anxiety and depression (Abdul-Razzak, Almanasrah,
Obeidat, & Khasawneh, 2018; Abdul-Razzak et al., 2019;
Abdul-Razzak, Mayyas, et al., 2018). Therefore, decreased
serum vitamin D levels and decreased calcium intake may
be associated with the development of nightmares and bad
dreams indirectly through their association with the psy-
chological symptoms and MSP.

Therefore, our aim was to investigate associations be-
tween nightmares and bad dreams, anxiety and depression
symptoms, serum vitamin D levels, and daily calcium in-
take in individuals with MSP compared to healthy controls
with no MSP. We hypothesized that participants with MSP
have significantly more bad dreams and nightmares than
do healthy controls. We also hypothesized that both MSP
and nightmares/bad dreams are associated with increased
anxiety and depression symptoms, low serum vitamin D
levels, and decreased daily calcium intake. If study results
support our hypothesis, then treatment of MSP, anxiety, de-
pression, and vitamin D deficiency and increasing daily cal-
cium intake should be recommended for the prevention of
bad dreams and nightmares. 

Materials and Methods

Study design and participants

This is a case-control study, which involved 191 outpa-
tients with MSP and 191 age/gender matched healthy con-
trols with no pain or general weakness of both genders.

Cases were recruited from patients attending physical ther-
apy clinics, neurology clinics, the radiology department,
and urology outpatient clinics at King Abdullah University
Teaching Hospital (KAUH), Irbid, Jordan and through ad-
vertising the project on the Jordan University of Science &
Technology (JUST), Irbid, Jordan. Healthy controls with
no MSP or general weakness, who were visiting different
clinics for check-ups or as accompanying persons as well
as visiting the university campus, were also recruited. The
research was conducted according to the declaration of
Helsinki and was approved by the Institutional Review
Board Committee of KAUH and JUST (Ref No.
49/132/2020, date 01.04.2020). Written informed consents
were obtained from all participants prior to participation.
Patients with chronic or acute medical conditions, patients
who did not answer all parts of the questionnaires, and pa-
tients who have been on vitamin D supplements for the past
2 months were excluded from the study.

Data collection

All participants were instructed to complete self-as-
sessment questionnaires including their demographics
(age, gender, marital status, height, and weight) and
whether they experience MSP during the past month or
not. The self-assessment questionnaires included also a
question about the most frequent type of their dreams
(normal dreams, bad dreams, or nightmares) during the
past month. Normal dreams were defined as those dreams
that do not disturb sleep. According to current diagnostic
classifications, nightmares are defined as frightening or
disturbing dreams that awaken the sleeper while bad
dreams are defined as frightening or disturbing dreams
that do not awaken the sleeper (Hasler & Germain, 2009;
Nadorff et al., 2014). However, in the current study, we
combined participants with bad dreams and participants
with nightmares in one group since there was only very
limited number of participants who reported nightmares.
This group included participants with frightening or dis-
turbing dreams that may or may not awaken the sleeper.

Assessment of daily calcium intake

Daily calcium intake was determined as previously de-
scribed (Alkhatatbeh, Abdul-Razzak, & Khwaileh, 2021).
In brief, participants were asked questions regarding their
daily frequency and type of dairy products intake (milk,
yogurt, cheddar cheese, cream cheese, and labaneh, which
is a soft cream cheese made by removing whey from yo-
gurt with a cheese cloth). Intake of dairy products was de-
termined on a daily basis as none, one, two, or three or
more dairy servings per day (Alkhatatbeh et al., 2021).
On the assessment, a dairy serving was defined as: 1 cup
of milk or yogurt (300 mg calcium), 2 full tablespoons
(28 g) of labaneh (100 mg calcium), and a 28 g piece of
cheese (162 mg calcium) or cream cheese (20 mg cal-
cium) (Alkhatatbeh et al., 2021). 
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Determination of serum 25-hydroxyvitamin D
concentration

Serum was prepared from fresh venous blood samples
by centrifugation at 2,100 g for 8 min at room temperature
using a high speed Jouan centrifuge (Thermo Fisher Sci-
entific, Inc., Waltham, MA, USA). Then, concentration of
25-hydroxyvitamin D was measured by electrochemilu-
minescence immunoassay using Roche Modular E170
Analyzer (Roche Diagnostics, Basel, Switzerland). Par-
ticipants were classified according to their serum 25-hy-
droxyvitamin D into normal vitamin D levels (≥30
ng/mL), insufficient vitamin D levels (20-30 ng/mL), de-
ficient vitamin D levels (10-20 ng/mL), or severely defi-
cient (<10 ng/mL) (Holick, 2009). 

Assessment of anxiety and depression symptoms

Anxiety and depression symptoms were assessed
using an Arabic translation (Alkhatatbeh et al., 2021) of
the Hospital Anxiety and Depression Scale (HADS) (Zig-
mond & Snaith, 1983). The HADS consists of 7 items that
assess anxiety symptoms and other 7 items that assess de-
pression symptoms. Each item has a 0 to 3 symptom
severity scale, with a maximum score of 21 for anxiety
and for depression. Participants were categorized as nor-
mal (scores from 0 to 7), borderline (scores from 8-10) or
abnormal (scores from 11-21) (Zigmond & Snaith, 1983).

Statistical analyses

IBM SPSS Statistics for Windows, version 20 (IBM
Corp., Armonk, NY, USA) was used to statistically analyse
the data (Gouda, 2015). Frequencies and percentages were
calculated for categorical variables, and medians (25th-75th

percentiles) were calculated for continuous variables that
were not normally distributed. Differences in categorical
variables between groups (i.e., participants with MSP vs
healthy controls and participants with history of normal
dreams vs participants with history of bad dreams and night-
mares) were examined using Chi square test. Differences in
continuous variables between groups (i.e., participants with
MSP vs healthy controls and participants with history of nor-
mal dreams vs participants with history of bad dreams and
nightmares) were examined using the nonparametric Mann-
Whitney U test. Binary logistic regression analysis was used
to identify the predictors MSP (dependent variable: MSP vs
healthy controls) and predictors of bad dreams and night-
mares (dependent variable: bad dreams and nightmares vs
normal dreams). All the tests were 2-tailed, and results with
P<0.05 were considered statistically significant.

Results
General characteristics of participants

Participants were 191 individuals with chronic multisite
MSP and 191 age and gender matched healthy controls.

The majority were women (64.9%) and married (56%). The
mean (SD) age for the sample was 33.10 (11.87) years. As
shown in Table 1, there was no significant difference in age,
gender, or marital status between participants with chronic
multisite MSP and healthy controls.

History of dreams among participants during
the past month 

Some 70.9% (n=271) of participants had reported nor-
mal dreams while 29.1% (n=111) of participants had re-
ported bad dreams or nightmares during the past month
(Table 1). Bad dreams and nightmares frequency among
the case and controls was as follows: 44% (n=84) of the
cases had bad dreams and only 3.1% (n=6) of them had
nightmares, compared to 7.3% (n=14) and 3.7% (n=7) of
the controls, respectively (P<0.001).

More women (73%) than men (27%) reported to have
disturbing dreams among study population. 

Vitamin D status among participants

The median (25th-75th quartiles) serum 25-hydroxyvi-
tamin D was 13.23 (7.59-23.43) ng/mL. Only 14.7%
(n=56) of participants had normal serum 25-hydroxyvit-
amin D levels (≥30 ng/mL). While, 17.8% (n=68), 32.2%
(n=123), and 35.3% (n=135) of participants had insuffi-
cient (20-30 ng/mL), deficient (10-20 ng/mL), and se-
verely deficient (<10 ng/mL) serum 25-hydroxyvitamin
D levels. 

Status of daily calcium intake among participants

The median (25th-75th quartiles) of estimated daily cal-
cium intake was 369.50 (174.80-584.01) mg/day. 95.29%
(n=364) of participants had reported daily calcium intake
below the recommended daily allowance of <1000
mg/day (Lima et al., 2016).

Status of anxiety and depression symptoms
among participants

The median (25th-75th quartiles) of HADS-anxiety
scores was 7 (4-11). 28.8% (n=110), 13.9% (n=53), and
57.3% (n=219) of participants had abnormal, borderline,
and normal HADS- anxiety scores, respectively. The me-
dian (25th-75th quartiles) of HADS- depression scores was
7 (4-10). 21.5% (n=82), 20.7% (n=79), and 57.9%
(n=221) of participants had abnormal, borderline, and nor-
mal HADS- depression scores, respectively.

Differences in study variables between participants
with and without musculoskeletal pain (case-control)

As shown in Table 1, participants with MSP had sig-
nificantly lower serum 25-hydroxyvitamin D levels and
lower daily calcium intake compared to healthy controls
(Ps<0.001). Higher percentage of participants with MSP
had deficient (37.7% vs 26.7%) and severely deficient
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(45.5% vs 25.1%) vitamin D status compared to healthy
controls (P<0.001). As well, lower percentage of partici-
pants with MSP had daily calcium intake of more than
484 mg/day compared to healthy controls (18.8% vs
47.6%, respectively, P<0.001). Participants with MSP had
also higher HADS-anxiety and depression scores com-
pared to healthy controls (Ps<0.001). Higher percentage
of participants with MSP had abnormal HADS-anxiety
(50.3% vs 7.3%) and depression (38.2% vs 4.7%) scores
compared to healthy controls (Ps<0.001). Higher percent-
ages of participants with MSP had bad dreams and night-
mares during the past month compared to healthy controls
(47.1% vs 11%, P<0.001). In contrast, there was no sig-
nificant difference in age, gender, and marital status be-
tween participants with MSP and healthy controls
(Ps>0.05).

Differences in study variables between participants
with normal dreams and participants
with bad dreams and nightmares 

As shown in Table 2, participants with bad dreams and
nightmare were significantly younger in age compared to
participants with normal dreams (P<0.01). 73% (n=81) of
participants with bad dreams and nightmare were females
compared to 61.6% (n=167) of participants with normal
dreams (P=0.04). 58.6% (n=65) of participants with bad
dreams and nightmares dreams were single compared to
38% (n=103) of participants with normal dreams
(P<0.001). Participants with bad dreams and nightmares
had significantly lower serum 25-hydroxyvitamin D lev-
els (P<0.01) and daily calcium intake (P<0.001) com-
pared to participants with normal dreams. 37.8% (n=42)
and 42.3% (n=47) of participants with bad dreams and

Table 1. Differences in variables between participants with and without musculoskeletal pain.

Variable                                                                         Total                    Healthy controls                     Cases                   Group difference           P
                                                                                     (n=382)                         (n=191)                           (n=191)                         statistic

Age categories                                                                                                         
<30 years                                                                    189 (49.5)                       96 (50.3)                         93 (48.7)                              

°                       0.79  30-40 years                                                                  99 (25.9)                        51 (26.7)                         48 (25.1)                               
>40 years                                                                     94 (24.6)                         44 (23)                           50 (26.2)                                                          

Gender                                                                               
Male                                                                            134 (35.1)                       67 (35.1)                         67 (35.1)                               
Female                                                                        248 (64.9)                      124 (64.9)                       124 (64.9)                             °                       1.00

Marital status                                                                    
Single                                                                           168 (44)                        76 (39.8)                         92 (48.2)                               
Married                                                                        214 (56)                       115 (60.2)                        99 (51.8)                              °                       0.12

History of dreams during the past month                      
Normal dreams                                                           271 (70.9)                       170 (89)                         101 (52.9)                              
Bad dreams and nightmares                                        111 (29.1)                        21 (11)                           90 (47.1)                              °                     <0.001

25-hydroxyvitamin D (ng/mL)                          13.23 (7.59-23.43)         19.67 (9.99-30.0)            10.23 (6.0-16.22)                       *                    <0.001

Vitamin D status                                                               
Normal (≥30 ng/mL)                                                   56 (14.7)                        49 (25.7)                           7 (3.7)                                                                  
Insufficient (20-30 ng/mL)                                          68 (17.8)                        43 (22.5)                         25 (13.1)                                                          
Deficient (10-20 ng/mL)                                            123 (32.2)                       51 (26.7)                         72 (37.7)                               
Severely deficient (<10 ng/mL)                                 135 (35.3)                       48 (25.1)                         87 (45.5)                              

°                     <0.001

Daily calcium intake (mg/day)                      369.50 (174.80-584.01)  470.56 (300.0-700.0)       250 (107.14-432.0)                      *                    <0.001

Daily calcium intake (mg/day)                                         
<230 mg/day                                                               127 (33.2)                       32 (16.8)                         95 (49.7)                               
230-484 mg/day                                                          128 (33.5)                       68 (35.6)                         60 (31.4)                               
>484 mg/day                                                               127 (33.2)                       91 (47.6)                         36 (18.8)                              

°                     <0.001

HADS-anxiety score (0-21)                                        7 (4-11)                          5 (3-7)                           11 (7-14)                              *                    <0.001

HADS-anxiety score (0-21)                                               
Normal (0-7)                                                               219 (57.3)                      160 (83.8)                        59 (30.9)                               
Borderline (8-10)                                                         53 (13.9)                         17 (8.9)                          36 (18.8)                               
Abnormal (11-21)                                                       110 (28.8)                        14 (7.3)                          96 (50.3)                              

°                     <0.001

HADS-depression score                                             7 (4-10)                          5 (3-7)                            9 (6-12)                               *                    <0.001

HADS-depression score (0-21)                                         
Normal (0-7)                                                               221 (57.9)                      155 (81.2)                        66 (34.6)                                                          
Borderline (8-10)                                                         79 (20.7)                        27 (14.1)                         52 (27.2)                               
Abnormal (11-21)                                                        82 (21.5)                          9 (4.7)                           73 (38.2)                              

°                     <0.001

*Mann Whitney U test; °Chi-square test. (P<0.05 was considered statistically significant). Data are presented as frequency (%) or median (25th-75th percentiles). HADS, Hospital Anxiety and
Depression Scale.
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nightmares had deficient and severely deficient serum vi-
tamin D levels compared to 29.9% (n=81) and 32.5%
(n=88), respectively compared to participants with normal
dreams (P=0.01). 18.9% (n=21) of participants with bad
dreams and nightmares had daily calcium intake of more
than 484 mg/day compared to 39.1% (n=106) of partici-
pants with normal dreams (P<0.001). Participants with
bad dreams and nightmares had significantly higher
HADS-anxiety and depression scores compared to partic-
ipants with normal dreams (Ps<0.001). 61.3% (n=68) of
participants with bad dreams and nightmares had abnor-
mal HADS- anxiety scores compared to 15.5% (n=42) of
participants with normal dreams (P<0.001). 47.7% (n=53)
of participants with bad dreams and nightmares had ab-
normal HADS- depression scores compared to 10.7%
(n=29) of participants with normal dreams (P<0.001). 

Predictors of musculoskeletal pain
among study participants

Binary logistic regression analysis (Table 3, model 1)
showed that MSP can be predicted from, borderline
(OR=5.43, P<0.001) and abnormal (OR=13.54, P<0.001)
HADS-anxiety scores, insufficient (OR=3.91, P=0.01), de-
ficient (OR=6.61, P<0.001), and severely deficient
(OR=6.31, P<0.001) serum 25-hydroxyvitamin D levels,
and levels of daily calcium intake below 230 mg/day
(OR=4.40, P<0.001). Binary logistic regression analysis
(Table 3, model 2) showed that MSP can be predicted from,
borderline (OR=5.33, P<0.001) and abnormal (OR=16.85,
P<0.001) HADS-depression scores, insufficient (OR=3.07,
P<0.05), deficient (OR=8.89, P<0.001), and severely defi-
cient (OR=8.77, P<0.001) serum 25-hydroxyvitamin D lev-
els, and levels of daily calcium intake below 230 mg/day

Table 2. Differences in variables between participants with normal dreams and participants with bad dreams or nightmares.

Variable                                                        Participants with history              Participants with history              Group difference statistic       P    
                                                                            of normal dreams                of bad dreams and nightmares                               
                                                                                     (n=271)                                            (n=111)

Age (years)                                                                30 (24-42)                                        26 (22-37)                                                *                        <0.01

Age categories                                                                   
<30 years                                                                    121 (44.6)                                         68 (61.3)                                                  
30-40 years                                                                  77 (28.4)                                          22 (19.8)                                                  
>40 years                                                                     73 (26.9)                                          21 (18.9)                                                 

°                         0.01

Gender                                                                               
Male                                                                            104 (38.4)                                           30 (27)                                                   
Female                                                                        167 (61.6)                                           81 (73)                                                  °                         0.04

Marital status                                                                    
Single                                                                           103 (38)                                           65 (58.6)                                                  
Married                                                                        168 (62)                                           46 (41.4)                                                 °                       <0.001

25-hydroxyvitamin D (ng/mL)                          15.21 (8.40-26.28)                            11.26 (6.0-17.72)                                          *                        <0.01

Vitamin D status                                                               
Normal (≥30 ng/mL)                                                   47 (17.3)                                            9 (8.1)                                                    
Insufficient (20-30 ng/mL)                                          55 (20.3)                                          13 (11.7)                                                  
Deficient (10-20 ng/mL)                                             81 (29.9)                                          42 (37.8)                                                  
Severely deficient (<10 ng/mL)                                  88 (32.5)                                          47 (42.3)                                                 

°                         0.01

Daily calcium intake (mg/day)                       409.68 (223.0-625.40)                     223.69 (96.28-455.14)                                      *                       <0.001

Daily calcium intake (mg/day)                                         
<230 mg/day                                                                70 (25.8)                                          57 (51.4)                                                  
230-484 mg/day                                                           95 (35.1)                                          33 (29.7)                                                  
>484 mg/day                                                               106 (39.1)                                         21 (18.9)                                                 

°                       <0.001

HADS-anxiety score (0-21)                                         5 (3-8)                                            12 (8-16)                                                 *                       <0.001

HADS-anxiety score (0-21)                                               
Normal (0-7)                                                               194 (71.6)                                         25 (22.5)                                                  
Borderline (8-10)                                                         35 (12.9)                                          18 (16.2)                                                  
Abnormal (11-21)                                                        42 (15.5)                                          68 (61.3)                                                 

°                            -

HADS-depression score                                              6 (4-9)                                            10 (6-13)                                                 *                       <0.001

HADS-depression score (0-21)                                         
Normal (0-7)                                                                187 (69)                                           34 (30.6)                                                  
Borderline (8-10)                                                         55 (20.3)                                          24 (21.6)                                                  
Abnormal (11-21)                                                        29 (10.7)                                          53 (47.7)                                                 

°                       <0.001

*Mann Whitney U test; °Chi-square test. (P<0.05 was considered statistically significant). Data are presented as frequency (%) or median (25th-75th percentiles). HADS, Hospital Anxiety and
Depression Scale.
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(OR=5.08, P<0.001) and levels of daily calcium intake be-
tween 230 and 484 mg/day (OR=1.97, P=0.03).

Predictors of bad dreams and nightmares
among study participants

Binary logistic regression analysis (Table 4, model 1)
showed that bad dreams and nightmares can be predicted
from MSP (OR=3.07, P<0.01), borderline (OR=2.94,
P<0.01) and abnormal (OR=6.20, P<0.001). HADS-anx-
iety scores, and abnormal HADS- depression scores
(OR=2.87, P=0.01). Binary logistic regression analysis
(Table 4, model 2) showed that bad dreams and night-
mares can be predicted from MSP (OR=3.79, P<0.001),
younger age (OR= –0.03, P=0.03), and abnormal HADS-
depression scores (OR=5.40, P<0.001).

Discussion

The aim of the current study was to test the hypothesis
that participants with MSP have significantly more bad
dreams and nightmares than do healthy controls and also
to test the hypothesis that both MSP and nightmares/bad
dreams are associated with increased anxiety and depres-
sion symptoms, low serum vitamin D levels, and de-
creased daily calcium intake. 

In accordance with our hypotheses, we found that pa-
tients with MSP had significantly higher prevalence of
bad dreams and nightmares, vitamin D deficiency, low
daily calcium intake and scored higher for psychological
symptoms compared to healthy controls. 

Anxiety, depression symptoms and MSP were predic-
tors for bad dreams and nightmares. 

Vitamin D is a fat-soluble vitamin suggested to play
both a direct and an indirect role in the regulation of sleep.
It exerts its physiological functions through binding to the
vitamin D receptors in many cell types including those in
gut, bone, skeletal muscle and brain. Vitamin D plays a
critical role in the regulation of calcium and phosphate
hemostasis (Gureje et al., 2008). Inadequate vitamin D
level leads to the classic diseases of bone demineralization
and MSP (McCarty, Chesson, Jain, & Marino, 2014). In
addition, it has been suggested that vitamin D is also in-
volved in the pathways of production of melatonin, the
hormone involved in the regulation of human circadian
rhythms and sleep thus it may disrupt sleep and directly
cause daytime impairment (Romano et al., 2020). In ad-
dition to its classical function in calcium and phosphate
homeostasis, there is evidence suggesting that vitamin D
plays an important role in brain and nervous system health
through maintaining calcium hemostasis in brain (Abdul-
Razzak, Mayyas, et al., 2018). Dysregulation of Ca+2

Table 3. Predictors of musculoskeletal pain.

                                                                                                                                                       Model 1
Variable                                                 Value                                                B (SE)                      OR                      Confidence interval                 P*

Constant                                                  -                                                     –3.14(0.51)                  0.04                                      -                             <0.001

HADS-anxiety score                              Normal (Reference)                                                                                                        
                                                               Borderline                                      1.69 (0.37)                  5.43                              2.64-11.14                     <0.001
                                                               Abnormal                                       2.61 (0.35)                 13.54                             6.86-26.72                     <0.001

Serum 25-hydroxyvitamin D (ng/mL)   Normal (Reference)                                
                                                               Insufficient                                     1.36 (0.55)                  3.91                              1.33-11.46                       0.01  
                                                               Deficient                                        1.89 (0.51)                  6.61                              2.41-18.09                     <0.001
                                                               Severely deficient                         1.84 (0.52)                  6.31                              2.30-17.30                     <0.001

Dairy calcium intake (mg/day)               <230 mg/day                                  1.48 (0.34)                  4.40                               2.28-8.50                      <0.001
                                                               230-484 mg/day                             0.60 (0.32)                  1.83                               0.98-3.41                        0.06  
                                                               >484 mg/day (Reference)

                                                                                                                                                       Model 2
Variable                                                 Value                                                B (SE)                      OR                      Confidence interval                 P*

Constant                                                  -                                                     –3.36 (0.53)                 0.04                                      -                             <0.001

HADS-depression score                         Normal (Reference)                                
                                                               Borderline                                      1.67 (0.32)                  5.33                              2.84-10.01                     <0.001
                                                               Abnormal                                       2.83 (0.42)                 16.85                             7.43-38.21                     <0.001

Serum 25-hydroxyvitamin D (ng/mL)   Normal (Reference)                                
                                                               Insufficient                                     1.12 (0.56)                  3.07                               1.02-9.21                       <0.05 
                                                               Deficient                                        2.18 (0.53)                  8.89                              3.17-24.89                     <0.001
                                                               Severely deficient                          2.17 (0.52)                  8.77                              3.14-24.51                     <0.001

Dairy calcium intake (mg/day)               <230 mg/day                                  1.63 (0.34)                  5.08                               2.64-9.81                      <0.001
                                                               230-484 mg/day                             0.68 (0.32)                  1.97                               1.06-3.69                        0.03  
                                                               >484 mg/day (Reference)                                                                                                                                  

*Binary logistic regression (dependent variable: musculoskeletal pain vs Controls), P<0.05 was considered statistically significant. B, coefficient (intercept); SE, standard error; OR, odds ratio;
HADS, Hospital Anxiety and Depression Scale.
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homeostasis can influence neuron excitability, which in
turn affects network activity, metabolism, and increases
the risk factors for psychiatric diseases including depres-
sion (Zündorf & Reiser, 2011). Chronic pain is often as-
sociated with poor sleep quality. Ashworth et al. reported
that poor sleepers with chronic pain were younger and re-
ported more pain, depression, pain-related anxiety (Ash-
worth, Davidson, & Espie, 2010).

In our previous cross sectional study that involve 1422
students’ ages between 18-29 years, poor sleep quality
was reported by 62.66% of the participants (Alkhatatbeh

et al., 2021). In addition, the participants with poor sleep
quality reported lower daily calcium intake, higher anxi-
ety and depression levels, more severe MSP. Anxiety, de-
pression, low calcium intake, and MSP were significant
predictors of poor sleep quality (Alkhatatbeh et al., 2021). 

In the current study, individuals with MSP with bad
dreams and nightmares have higher prevalence of vitamin
D deficiency, were more anxious, depressed, and low
daily dietary calcium intake compared to controls. Anxi-
ety, depression symptoms and MSP were predictors for
bad dreams and nightmares. 

Table 4. Predictors of bad dreams and nightmares.

                                                                                                                                                       Model 1
Variable                                                 Value                                                B (SE)                      OR                      Confidence interval                 P*

Constant                                                  -                                                     –1.94 (0.83)                 0.14                                      -                               0.02

Age (years)                                             -                                                     –0.02 (0.02)                 0.99                               0.96-1.01                        0.30

Gender                                                    Male (Reference)                                    
                                                               Female                                          –0.10 (0.33)                 0.90                               0.48-1.72                        0.76

Marital status                                          Married (Reference)                               
                                                               Single                                             0.55 (0.32)                  1.72                               0.93-3.20                        0.09

MSP                                                        No (Reference)                                       
                                                               Yes                                                 1.12 (0.36)                  3.07                               1.52-6.20                       <0.01

HADS-anxiety score                              Normal (Reference)                                
                                                               Borderline                                      1.08 (0.40)                  2.94                               1.35-6.41                       <0.01 
                                                               Abnormal                                       1.82 (0.34)                  6.20                              3.16-12.16                     <0.001

Serum 25-hydroxyvitamin D (ng/mL)   Normal (Reference)                                
                                                               Insufficient                                    –0.51 (0.57)                 0.60                               0.20-1.86                        0.38  
                                                               Deficient                                       –0.29 (0.51)                 0.75                               0.28-2.04                        0.57  
                                                               Severely deficient                        –0.55 (0.52)                 0.58                               0.21-1.61                        0.30

Dairy calcium intake (mg/day)               <230 mg/day                                  0.51 (0.37)                  1.66                               0.81-3.41                        0.17  
                                                               230-484 mg/day                             0.09 (0.37)                  1.10                               0.54-2.24                        0.80  
                                                               >484 mg/day (Reference)                                                                                                                                  

                                                                                                                                                       Model 2
Variable                                                 Value                                                B (SE)                      OR                      Confidence interval                 P*

Constant                                                  -                                                     –1.08 (0.82)                 0.34                                      -                               0.19

Age (years)                                             -                                                     –0.03 (0.02)                 0.97                               0.94-1.00                        0.03

Gender                                                    Male (Reference)                                    
                                                               Female                                          –0.16 (0.33)                 0.86                               0.45-1.63                        0.64

Marital status                                          Married (Reference)                               
                                                               Single                                             0.40 (0.31)                  1.49                               0.81-2.73                        0.20

MSP                                                        No (Reference)                                       
                                                               Yes                                                 1.33 (0.35)                  3.79                               1.92-7.46                      <0.001

HADS-depression score                         Normal (Reference)                                
                                                               Borderline                                      0.48 (0.34)                  1.62                               0.82-3.17                        0.16  
                                                               Abnormal                                       1.69 (0.35)                  5.40                              2.71-10.76                     <0.001

Serum 25-hydroxyvitamin D (ng/mL)   Normal (Reference)                                
                                                               Insufficient                                    –0.78 (0.57)                 0.46                               0.15-1.41                        0.17  
                                                               Deficient                                       –0.24 (0.50)                 0.78                               0.29-2.10                        0.63  
                                                               Severely deficient                        –0.47 (0.51)                 0.63                               0.23-1.71                        0.36

Dairy calcium intake (mg/day)               <230 mg/day                                  0.52 (0.36)                  1.68                               0.83-3.41                        0.15  
                                                               230-484 mg/day                             0.05 (0.36)                  1.05                               0.52-2.13                        0.90  
                                                               >484 mg/day (Reference)

*Binary logistic regression (dependent variable: musculoskeletal pain vs Controls), P<0.05 was considered statistically significant. B, coefficient (intercept); SE, standard error; OR, odds ratio;
HADS, Hospital Anxiety and Depression Scale; MSP, musculoskeletal pain.
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Our findings about the association between bad dreams
and nightmares with psychological symptoms concur with
the results of previously published studies in sleep disorders
(Ohayon et al., 1997; Spoormaker, Schredl, & van den
Bout, 2006), anxiety and depression disorders, and many
different types of psychopathy (Lemyre et al., 2019; Levin
& Fireman, 2002; Swart et al., 2013).

Together, the findings of this study suggest that vita-
min D deficiency, chronic MSP, and low dietary calcium
intake may be predisposing developmental factors for
pain related psychological symptoms and thus bad dreams
and nightmares. 

Our findings indicate that individuals with MSP and re-
lated psychological symptoms have greater risk of having
bad dreams and nightmares than individuals with no MSP. 

More women than men reported to have disturbing
dreams, which is consistent with a previously published
report (Krystal, 2012). 

Previously (Abdul-Razzak, Almanasrah, et al., 2018;
Abdul-Razzak et al., 2019; Abdul-Razzak, Mayyas, et al.,
2018) vitamin D supplementation plus increased dairy-
product intake resulted in significant reduction in MSP
sites and severity, which was accompanied by significant
reduction in anxiety and depression scores were observed.
Thus, vitamin D and calcium may represent a safe and
cheap interventional therapy for the target population. 

This study has some strengths including its suitable
sample size, design, and inclusion of serum vitamin D as
a potential biomarker of psychologic symptoms. There
were several limitations to the current study that may af-
fect findings. A validated measure of dreams and night-
mares was not used; types of dreams were determined by
self-assessment. Some people do not remember dreams
or are not aware of them. Also, classification of dreams
may differ from one person to another. In addition, feeling
musculoskeletal pain could affect the quality of the dream,
causing disturbing night rest, which also may affect the
self-classification of dreams. In addition, we did not ask
participants if they were using any current medication that
may be a potential confounding factor on bad dreams and
nightmares. Because individuals with chronic or acute
medical conditions were excluded from the study, we as-
sumed that such individuals do not use regular medica-
tions. Also, we did not ask participants about trauma
history, which could also be a potential confounding fac-
tor on bad dreams and nightmares. Despite these limita-
tions, our findings provide evidence of the relationship
between MSP, dreaming, vitamin D, and calcium and may
encourage further researchers to further investigate the re-
lationship among these variables.

Conclusions

In accordance with our hypothesis, we found a high
prevalence of vitamin D deficiency and low daily calcium
intake among patients who experienced MSP. In addition,

patients with bad dreams and nightmares scored higher
for anxiety and depression symptoms compared to con-
trols. Anxiety, depression and MSP were all independent
predictors for bad dreams and nightmares. In terms of
clinical relevance of our findings, screening individuals
with disturbing dreams for MSP, vitamin D deficiency,
low daily calcium intake and psychological symptoms is
suggested to be considered as part of evaluation of indi-
viduals with disturbing dreams. 
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