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Abstract
Purpose  The aim of this cross-sectional study was to examine the association between depressive symptoms, sleep quality, 
objectively assessed physical fitness, and fatigue, among a sample of adult women with different obesity status.
Methods  One hundred and ninety-four volunteer adult women (36.1 ± 11.1 years) participated in the study. Based on body 
mass index (BMI), the participants were allocated into three groups: normal weight (n = 134), overweight (n = 32), and obese 
(n = 25). Physical fitness-related parameters such as aerobic fitness, flexibility, lower limb explosive strength, isometric 
handgrip strength, and sprint performance were assessed with a battery of field tests. Total body fat and trunk fat levels were 
assessed by bioelectrical impedance analysis. Depressive symptoms were assessed using the Beck depression inventory, sleep 
quality was assessed using the Pittsburg sleep quality index, and fatigue levels were examined using the fatigue severity scale.
Results  Obese women experienced a significantly worse score regarding depressive symptoms (p < 0.05). Similarly, the 
obese and overweight women were found to exhibit lower levels of aerobic fitness compared to women with normal BMI 
(p < 0.05). All examined body composition variables were shown to be inversely associated with the score on all physical 
fitness tests as well as with poor sleep, depressive symptoms, and fatigue levels (p < 0.05).
Conclusions  Depressive symptoms and performance on various physical fitness tests were found to be significantly impaired 
in obese and overweight adult women indicating the negative impact of increased body weight in health and well-being.
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Introduction

Obesity and overweight are increasing worldwide and are 
considered to be one of the main public health concerns 
today [1]. High body weight and fat levels could increase 
the risk for a variety of diseases, including cardiovascular 
diseases, diabetes type II, cancer, and hypertension [2]. 

Therefore, it is not surprising that obesity has been associ-
ated with all-cause mortality [3, 4].

Various factors have been blamed for the high obesity 
rates observed worldwide, including physical inactivity [5] 
and sedentary lifestyle [6], impaired sleep quality [7], low 
sleep efficiency [8], and unhealthy eating habits [9]. Inter-
estingly, it seems that the prevalence of obesity is higher 
in women compared to men [1]. In women, elevated body 
fat and body weight levels are highly related with a seden-
tary lifestyle [6], impaired physical [10] and mental health-
related parameters such as anxiety [11] and depression [12], 
all significant contributors to low quality of life levels [13].

Obesity has been reported to have a negative impact on 
physical fitness-related parameters such as cardiovascular 
fitness [14] and strength [15]. The low physical fitness levels 
and low daily energy expenditure that obese women experi-
ence may be explained by the low physical activity levels 
and sedentary lifestyle of women today [5]. The reduced 
physical fitness levels may explain the fact that obese 
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individuals experience impaired functional capacity and 
difficulty performing daily activities [16].

On the other hand, it is well known that exercise and 
physical activity could play an essential role in women’s 
health and well-being through, among others, its beneficial 
effects on the physiological systems [17]. Physical activity 
and exercise have been shown to reduce insulin resistance 
and improve body composition [18], improve aerobic capac-
ity, and reduce body mass index [19], improve sleep [20] 
and synchronize the circadian system [21], thereby reducing 
the risk for the development of chronic diseases and health 
problems.

In addition, published data, mainly derived from ques-
tionnaires and not from objective physical fitness measure-
ments, reveal that low physical fitness levels appear to be 
inversely associated with depression [22] and anxiety in 
obese women [23], indicating the negative effects of physi-
cal inactivity on mental health. On the same wavelength, 
in a recent meta-analysis article, the authors indicated that 
physical activity and participation in systematic exercise 
training can be effective in improving depressive symptoms 
and anxiety in non-clinical populations [24] as well as in 
patients with chronic diseases [25]. Moreover, recent evi-
dence reveals that obesity should be considered as a risk 
factor for depression [26]. It must be noted that depression 
is considered to be the most common mental disorder world-
wide, whilst it seems that women are more likely to experi-
ence depressive symptoms compared to men [27].

Sleep loss could lead to hormonal abnormalities, 
impaired glucose tolerance, and impaired insulin sensitiv-
ity, and behavioural changes such as nocturnal eating, all of 
which are significant contributors to abnormal metabolism 
and increased energy intake, resulting in increased risk for 
obesity and weight gain [28]. On the other hand, exercise 
and participation in physical activities are considered to be 
effective non-pharmacological methods in terms of improv-
ing sleep [20, 29, 30].

The interaction between mental- and physical-related 
parameters has many consequences when exploring the 
effects of chronic diseases and pathological conditions in 
overall health. To our knowledge, only a few studies have 
examined both physical- and mental-related parameters 
related to obesity in women in a single study.

The aim of the current multidisciplinary cross-sectional 
study was to examine the relationship between depression 
symptoms, sleep quality, objectively measured physical fit-
ness, and fatigue among a sample of adult women of dif-
ferent obesity status. The inclusion in a single study of 
both physical- and mental-related parameters could be very 
useful to extract safer conclusions in regards to the overall 
effect of obesity in inactive adult women population. It was 
hypothesized that the obese and overweight women would 
exhibit worse performance on the various physical fitness 

tests, experience impaired sleep quality, higher depression 
score, and greater fatigue levels compared to women with 
normal BMI.

Materials and methods

Participants

One hundred and ninety-four volunteer adult healthy women 
(36.1 ± 11.7 years) participated in this cross-sectional study. 
Based on body mass index (BMI), the participants were allo-
cated into four groups: underweight (n = 3, BMI < 18.5), 
normal weight (G1, n = 134, BMI 18.5–25 mean BMI: 
21.6 ± 1.8), overweight (G2, n = 32, BMI 25–30, mean 
BMI: 26.7 ± 2.1), and obese (G3, n = 25, BMI > 30, mean 
BMI: 35.1 ± 5.1). The underweight group was not used in 
the statistical analysis due to the very small number of sub-
jects (Fig. 1). Fitness measurements were taken during the 
morning hours (9–11 am) at an accredited fitness center. 
Exclusion criteria were inability to perform the fitness test-
ing as well as inability to fill in the questionnaires due to 
cognitive impairment or mental disorder. All participants 
refrained from food and fluid consumption for a 3-h period 
prior to body composition measurements. All volunteers 
were given a full explanation of the purpose and the proce-
dures of the study and gave their written consent. The study 
was approved by the National Bioethical Committee (No.: 
EEBK/ΕΠ/2015/34). Data were analysed in blind fashion 
without the researchers knowing the characteristics of the 
participants.

Questionnaires

The interview method was used to complete all ques-
tionnaires. The participants’ depressive symptoms were 
assessed using the Beck depression inventory (BDI) [31]. 
BDI measures key symptoms of depression and it consists of 
21 questions. Conventional cut-off points were 0–9 for nor-
mal range, 10–18 for mild-to-moderate depression, 19–29 
for moderate-to-severe depression, and 30–63 for severe 
depression. Subjective sleep quality was assessed using the 
Pittsburg sleep quality index (PSQI) [32]. The questionnaire 
consists of 19 items and seven clinically relevant domains 
of sleep difficulties: subjective sleep quality, sleep latency, 
sleep duration, sleep efficiency, sleep disturbances, use of 
sleep medication, and daytime dysfunction. A global score 
of overall sleep quality can be calculated by adding up the 
single scores of these dimensions, producing scores ranging 
from 0 to 21. A PSQI global score greater than five indicates 
poor sleep quality. Finally, fatigue levels were assessed using 
the fatigue severity scale (FSS) [33]. FSS is a self-report 
instrument assessing the physical aspects of fatigue and their 
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impact on the patient’s daily function. The FSS consists of 
nine statements for evaluating the impact of fatigue. Subjects 
were asked to rate the severity of fatigue symptoms using 
a numeric scale ranging from 1 (strong disagreement with 
the statement) to 7 (strong agreement with the statement). 
The total score was calculated by averaging the scores of 
each item.

Physical fitness assessment

Physical fitness-related parameters were assessed with a bat-
tery of field tests. In particular, aerobic fitness was assessed 
using the 20 m multi-stage shuttle run test, flexibility with 
the sit-and-reach test, lower limb explosive strength with 
the squat jump (SJ), and the countermovement jump (CMJ) 
tests, 20  m sprint time using photocells, and handgrip 
strength with a digital dynamometer. The detailed explana-
tion of the physical fitness tests used in the study is given 
below.

Aerobic fitness assessment

Aerobic fitness was assessed using the 20 m multi-stage 
shuttle run test [34]. Participants started running a back 
and forth over a distance of 20 m at an initial speed of 
8.5 km h−1, and speed increased by 0.5 km h−1 every minute. 
The pace was given by a sound signal from an audio tape. 
Each stage of the test was made up from several shuttle runs. 
Participants were instructed to keep pace with the signals for 
as long as they could and were informed that they would be 
withdrawn from the test if they were more than two strides 
away from the turning point on two consecutive shuttles. 

For each participant, the number of shuttles completed was 
recorded and was used as an index of their aerobic fitness 
levels.

Flexibility assessment

The sit-and-reach test was used to measure flexibility levels 
of hamstrings muscles and lower back, using a sit-and-reach 
box. The participants were asked to remove their shoes, 
assume the sitting position facing the box and place their 
feet against the side of the box. Feet were shoulder width 
apart and both knees held straight. The palms of the partici-
pant’s hands were facing down. The participants were asked 
to reach as far forward as they could, and hold for 2 s. The 
distance on the box was recorded in cm.

Lower limb explosive strength assessment

Lower limb explosive strength was assessed using the SJ 
and CMJ tests. Each participant performed three squats with 
1 min rest between jumps. All participants had been taught 
the correct technique and became familiar with the SJ and 
CMJ at least 1 week prior to the tests. Jumps were meas-
ured in cm by the Optojump electronic device (Microgate, 
Bolzano-Bozen, Italy), which measured flight time. For the 
SJ, participants got into a squat position and jumped as high 
as they could and returned back to start position. No move-
ment or swing was allowed before take-off. For the CMJ the 
participants started from an upright standing position, mak-
ing a downward move by flexing the knees and hips and then 
immediately extending the knees and hips to jump vertically 
off the ground. In both jumps, the participants were advised 

Fig. 1   Participant recruitment 
flow diagram. Disposition of 
the participants into the three 
groups according to obesity 
status as follows: the normal-
weight group, the overweight 
group, and the obese group
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to keep their hands on their hips throughout the jump for 
avoiding external force and interference with jump height.

20‑m sprint time assessment

Twenty-meter sprint performance was measured with an 
electronic photocell timing system (Microgate Timing Sys-
tems, Microgate, Bolzano-Bozen, Italy). The participants 
were told to run for 20 m as fast as they could. Women 
participating started from an upright position, behind the 
starting line. A photocell camera was used to calculate and 
record speed time in seconds to the nearest one hundredth 
of a second.

Isometric handgrip strength assessment

Handgrip strength (in kg) was measured using a digital 
dynamometer (T.K.K. 5401 Grip-D; Takey, Tokyo, Japan). 
Both arms were relaxed, in the neutral position by the side of 
the body. For each arm, participants were asked to squeeze 
and hold for about 3  s. No other body movement was 
allowed. The measurement was performed on both arms.

Total body and trunk fat assessment

Total body fat percentage was measured using bioelectrical 
impedance analysis (BIA) (Tanita body composition ana-
lyser, TBF-300). Participants were asked to remove their 
shoes and socks and stand on the platform with bare feet. 
They were also asked to avoid any fitness activity or eating 
for 3 h before the test, as activity and food intake tend to 
interfere with the impedance. Trunk fat along with abdomi-
nal circumference were measured with the use of a portable 

BIA system (Tanita, Viscan AB 140) specialized for central 
adiposity measurement in healthy adults [35].

Statistical analysis

The normality of data was assessed by the Kolmogo-
rov–Smirnov test. For normally distributed data, one-way 
analysis of variance (ANOVA) was used to compare differ-
ences in the independent variable among groups. Post hoc 
tests were performed using Bonferroni correction. Non-nor-
mally distributed data were analysed using the Kruskal–Wal-
lis test. The effect size was determined by partial eta squared 
(ƞ2). The Pearson correlation test was used to assess the 
relationship between the examined variables. All data are 
presented as mean ± SD and the level of statistical signifi-
cance was set at p < 0.05. All analyses were carried out using 
the SPSS Statistical Package version 19.

Results

In this cross-sectional study, 16.5% of the women were over-
weight (32 out of 194), 13% were obese (25 out of 194), 69% 
had normal BMI (134 out of 194), and a very small amount 
was categorized as underweight (3 out of 194; 1.5%—not 
included in the statistical analysis due to the small sample 
size).

The ANOVA analysis of body composition parameters 
revealed significant differences in abdominal circumfer-
ence (F3,168 = 19.960; p < 0.001; η2 = 0.263) and visceral 
fat (F3,168 = 40.857; p < 0.001; η2 = 0.442) when comparing 
women with normal BMI, overweight, and obese (Table 1). 
The ANOVA analysis showed also that depressive symptoms 
score was significantly worse in the obese group compared 

Table 1   Anthropometry 
and body composition data 
presented as pool data and 
divided into three groups 
according to obesity status

All data are mean values ± SD
BMI body mass index
a Significant differences between all groups of the subjects
b Significant differences between the women of the normal-weight group and the overweight group
c Significant differences between the women of the obese group and the overweight group
d Significant differences between the women of the normal-weight group and the obese group

Variable Pool data
BMI: 23.8 ± 5.7

Normal weight
BMI: 21.6 ± 1.8

Overweight
BMI: 26.7 ± 2.1

Obese
BMI: 35.1 ± 5.1

Age 36.1 ± 11.1 35.3 ± 10.8 39.1 ± 10.7 39.1 ± 12.2
Weight (kg) 62.3 ± 15.1 56.9 ± 6.5a 68.9 ± 6.5a 90.5 ± 16.3a

Height (cm) 161.6 ± 6.1 162.0 ± 6.4 160.5 ± 5.7 160.3 ± 4.6
Total fat (%) 29.2 ± 9.4 25.1 ± 5.6a 33.9 ± 7.2 43.9 ± 4.3c

Abdominal circum-
ference (cm)

84.6 ± 14.4 80.5 ± 8.6 89.3 ± 12.0b 103.0 ± 26.3c,d

Visceral fat (%) 29.2 ± 9.9 25.4 ± 6.6 35.5 ± 6.4b 43.7 ± 11.4c,d

BMI 23.8 ± 5.7 21.6 ± 1.8 26.7 ± 2.1b 35.1 ± 5.5c,d
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to the normal-weight group (F3,190 = 5.189; p = 0.004; 
η2 = 0.076) (Table 2; Fig. 2).

In addition, performance in both the SJ (F3,160 = 4.629; 
p = 0.004; η2 = 0.080) and the CMJ test (F3,160 = 6.714; 

p = 0.042; η2 = 0.112) as well as in the 20 m shuttle run test 
was significantly worse in the obese and overweight group 
compared with the normal BMI group (F3,126 = 12.322; 

Table 2   Sleep quality, 
depression score, and fatigue 
level data presented as pool data 
and divided into three groups 
according to obesity status

All data are mean values ± SD
BMI body mass index, PSQI Pittsburgh sleep quality index, BDI Beck depression inventory, FSS fatigue 
severity scale
a For data without normal distribution, a Kruskal–Wallis test was performed
b Significant differences between the women of the normal-weight group and the obese group

Variable Pool data
BMI: 23.8 ± 5.7

Normal weight
BMI: 21.6 ± 1.8

Overweight
BMI: 26.7 ± 2.1

Obese
BMI: 35.1 ± 5.1

PSQI 5.3 ± 3.4 5.1 ± 3.1 5.7 ± 3.8 6.5 ± 4.5a

BDI 16.7 ± 7.2 15.9 ± 6.7 17.4 ± 7.8 21.4 ± 7.6a,b

FSS 3.2 ± 1.3 3.2 ± 1.2 3.4 ± 1.4 3.6 ± 1.7a

Fig. 2   Depressive symptoms divided into three groups according to 
obesity status. BDI Beck depression inventory. ¥Significant differ-
ences between the women of the normal group and the obese group

Fig. 3   Aerobic fitness divided into three groups according to obe-
sity status. ¥Significant differences between the women of the nor-
mal group and the obese group. †Significant differences between the 
women of the normal group and the overweight group. For data with-
out normal distribution, a Kruskal–Wallis test was performed

Table 3   Physical fitness data 
presented as pool data and 
divided into three groups 
according to obesity status

All data are mean values ± SD
BMI body mass index, R right, L left, SJ squat jump, CMJ counter movement jump
a Significant differences between the women of the normal weight group and the overweight group
b For data without normal distribution, a Kruskal–Wallis test was performed
c Significant differences between the women of the normal-weight group and the obese group

Variable Pool data
BMI: 23.8 ± 5.7

Normal weight
BMI: 21.6 ± 1.8

Overweight
BMI: 26.7 ± 2.1

Obese
BMI: 35.1 ± 5.1

Flexibility (cm) 17.7 ± 8.8 18.9 ± 8.6 17.1 ± 7.3 13.7 ± 8.9
Handgrip R (kg) 24.1 ± 6.0 24.0 ± 5.7 23.8 ± 5.2 24.5 ± 7.2b

Handgrip L (kg) 23.5 ± 5.3 23.3 ± 5.1 23.5 ± 3.8 24.5 ± 7.3b

SJ (cm) 15.1 ± 5.0 16.0 ± 4.7 14.1 ± 4.9a 11.2 ± 5.5c

CMJ (cm) 17.4 ± 5.8 18.7 ± 5.7 15.6 ± 4.2a 12.7 ± 6.0c

20 m sprint (s) 3.4 ± 2.3 3.4 ± 2.0 3.7 ± 1.8 3.9 ± 2.0
20 m shuttle run test 

(no. of shuttles)
22.4 ± 10.1 25.2 ± 9.9 16.6 ± 6.2a 14.3 ± 6.1b,c
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p < 0.001; η2 = 0.227 (Fig. 3). No significant differences were 
observed between the groups in regards to handgrip strength 
(F3,168 = 2.008; p = 0.983; η2 = 0.001) (Table 3).

The analysis using the Pearson correlation test showed 
that performance in the SJ (r = − 0.216, p = 0.006), CMJ 
(r = − 0.282, p = 0.000), and 20 m shuttle run (r = − 0.363, 
p = 0.000) were inversely correlated with total body fat 
levels.

Visceral fat inversely correlated with the 20 m shuttle run 
test (r = − 0.490, p = 0.000), SJ (r = − 0.374, p < 0.001), and 
CMJ (r = − 0.366, p < 0.001).

BMI inversely correlated with performance in the 20 m 
shuttle run test (r = − 0.460, p < 0.001), positively corre-
lated with FSS (r = 0.233, p = 0.001) and PSQI (r = 0.248, 
p = 0.001), positively correlated with BDI score (r = 0.281, 
p < 0.001) and FSS (r = 0.233, p = 0.001), whereas it was 
inversely correlated with flexibility score (r = − 0.174, 
p = 0.024) (Fig. 4).

Positive correlation among FSS was found with total body 
fat (r = 0.179, p = 0.013), visceral fat (r = 0.206, p = 0.007), and 
PSQI score (r = 0.233, p = 0.001).

BDI score positively correlated with body fat (r = 0.214, 
p = 0.003), BMI (r = 0.281, p < 0.001), visceral fat (r = 0.236, 
p = 0.002), and PSQI score (r = 0.474, p < 0.001). A positive 
connection with PSQI score was also seen between total body 
fat (r = 0.157, p = 0.029) and BMI (r = 0.248, p = 0.001).

Age positively correlated with BMI (r = 0.198, p = 0.006) 
and total body fat (r = 0.295, p < 0.001), whereas age inversely 
correlated with SJ (r = − 0.275, p < 0.001) and the 20 m shuttle 
run test (r = − 0.212, p = 0.015).

Discussion

Prevalence of overweight and obesity is increasing world-
wide [1]. A number of reasons are responsible for the 
increase of obesity, with physical inactivity and, therefore, 
low physical fitness been one of the most evident [5]. The 
findings of the present study confirm the high rate of exces-
sive body weight in adult women, which is associated with 
low physical fitness levels. Most importantly, however, the 
current study adds to the knowledge that obesity may be 
associated with impaired sleep quality and mental state (i.e., 
depressive symptoms), which, in turn, affect quality of life 
and well-being in adult women. However, the findings of the 
present study do not provide conclusive proof of causality 
and, therefore, should be interpreted with caution.

Despite the physical fitness impairments, the outcomes 
of the current study reveal also an association between body 
composition parameters and depressive symptoms score, 
confirming the previous studies [11, 12, 36]. Research 
has indicated that elevated BMI is associated with anxi-
ety and, particularly, appearance-based social anxiety [37]. 

Moreover, an increase in visceral fat may potentially increase 
a person’s susceptibility towards depression [38]. This can 
be explained by the fact that visceral fat is associated with 
increased inflammation [38] and endocrine abnormalities, 
[39] which could contribute to brain chemistry changes and 
depressive-like behaviour. Interestingly, both obesity and 
depression may share common pathogenesis. A dysregula-
tion of the hypothalamic–pituitary–adrenocortical system 
has been reported in both depressed and obese patients 
supporting the hypothesis of the interconnection between 
depression and obesity [40]. On the other hand, there is evi-
dence in the literature regarding the positive effects of exer-
cise training in terms of reducing depression symptoms [41], 
whilst other studies have shown a significant amelioration 

Fig. 4   Correlations between body mass index and fatigue, sleep qual-
ity, and depressive symptoms. BDI Beck depression inventory, BMI 
body mass index, FSSI fatigue severity scale index, PSQI Pittsburgh 
sleep quality index
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of depressive symptoms following surgically induced weight 
loss [42]. Interestingly, low aerobic fitness levels (seen also 
in the current study in the obese group) have been reported 
to be associated with depression in both men and women 
[43]. Obese women should be encouraged to participate in 
systematic exercise and physical activity interventions to 
lose weight and reduce potential depressive symptoms and 
mental health.

The results of the current study reveal that overweight and 
obesity may, indeed, be associated with significant impair-
ments on aerobic fitness, confirming the existing literature 
[44, 45]. Aerobic fitness has been reported to be inversely 
related to cardiovascular risk factors such as aortic stiffness 
in adult women with high visceral fat levels [46], as well as 
with insulin resistance and impaired blood lipid profile in 
adult overweight women [47]. In the study of Kim and col-
leagues [48], both visceral fat and aerobic fitness were found 
to be associated with metabolic syndrome in overweight and 
obese adults. Interestingly, the results of the previous study 
showed that adults with normal visceral fat and low aerobic 
fitness exhibit significantly greater risk for metabolic syn-
drome compared with adults with high visceral fat but with 
high levels of aerobic fitness. Obese and overweight women 
should be encouraged to participate in exercise and physical 
activity programs to improve their aerobic fitness levels and, 
therefore, reduce the risk for developing cardiovascular dis-
ease and improve their quality of life levels and well-being.

Obese individuals may be vulnerable to significant 
impairments in muscle and skeletal system physiology and 
functionality [15]. An inverse relationship between BMI and 
SJ as well as CMJ was found in the present cross-sectional 
study, confirming the previous findings [49]. Moreover, it is 
well known that muscle mass, strength, and power decrease 
with advancing age, leading to significant impairments in 
daily living and quality of life [50]. In the current study, 
an inverse relationship was found between age and perfor-
mance in lower extremities explosive strength (assessed by 
the jump tests). Furthermore, BMI inversely correlated with 
flexibility, as measured using the sit-and-reach test. Obesity 
is also considered to be one of many reasons that lead to low 
back pain [51] which, in turn, could impair flexibility levels. 
According to the literature, both muscle strength and flex-
ibility should be improved through specific exercise training 
programs in obese women [52, 53].

Fatigue is another common complaint in overweight and 
obese people [54] and is associated with impaired quality of 
life [55]. Alam and Rahman reported that, in obesity, mito-
chondrial dysfunction occurs [56], which causes increased 
fatigue and muscle weakness [57]. Moreover, overweight 
individuals carry an increased amount of body mass, expe-
rience low physical fitness levels, and sleep disturbances, 
all significant contributors to the development of fatigue 
[7]. Indeed, significant correlations between BMI, visceral 

fat, and sleep quality were also observed in the current 
study. Exercise training could effectively reduce fatigue and 
increase feelings of energy in sedentary individuals [58].

The outcomes of the current study reveal a positive cor-
relation between increased BMI/body fat and impaired sleep 
quality, confirming the previous studies also reporting a link 
between obesity and impaired sleep quality [7, 59]. In addi-
tion, a number of studies emphasizes that increased BMI 
and high body fat cause sleep disturbances probably due to 
stress-induced hormone reactivity [60], sleep problems such 
as sleep apnea symptoms [61], and generally obstruction of 
the upper airway causing respiratory problems [59].

A positive correlation between age and body composi-
tion indices, such as BMI and body fat, was also seen in 
the current study. Based on the literature, increasing age is 
associated with considerable changes in body composition 
[62]. Many factors could explain this including aging-related 
changes in the endocrine system [63] as well as alternations 
in eating habits that contribute to weight gain [64].

The current study has some limitations which have to be 
pointed out. Sleep was assessed by the PSQI instead of more 
objective measures such as actigraphy or polysomnography. 
In addition, chronotype was not assessed, which has been 
reported to affect both physical activity behaviour, physi-
cal fitness, physiological and psychological variables, and 
sleep [65–69].

Conclusion

Overweight and obese adult women in the present study 
were found to experience significant impairments on physi-
cal fitness and increased depressive symptoms compared 
with women of normal BMI. Moreover, high body fat lev-
els were associated with significant impairments in various 
physical fitness parameters, as well as sleep and depres-
sion. Therefore, obese and overweight adult women should 
be encouraged to perform both physical fitness and body 
composition testing to ascertain their physical performance 
levels and make stronger bonds with sport and exercise sci-
entists to obtain better consultation and services. Measures 
such as increased physical activity should be taken for com-
bating obesity to improve health and quality of life of adult 
women. As such, motivating participation of adult women 
in exercise and physical activity programs should bear high 
importance for the society and health-care providers.
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