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Physical activity (PA) volume is an important element in maintaining health and functional ability in the 
population and has a useful effect on lipid profile. Walking is a preferred choice and as a current 
movement pattern in PA and several social jobs. The aim of this present study was to evaluate the 
effects of daily number of steps on the blood lipid profile in middle age men. Daily steps volumes were 
measured in the healthy men (n = 108) by the pedometer. Subjects voluntarily selected as an active 
group (AG) and sedentary group (SG). In addition, total cholesterol (TC), triglyceride (TG), low density 
lipoprotein cholesterol (LDL-C) and high density lipoprotein cholesterol (HDL-C) were measured. The 
averages of daily steps in the AG (12632±3957 steps/day) were significantly higher than SG 
(5347±1631step/day) (P<0.001). TG and TC concentrations in the AG group were significantly lower than 
SG group (P<0.05). TC/HDL-C and LDL-C/HDL-C ratios in AG group were significantly lower than SG 
group (P<0.05), whereas, HDL-C and LDL-C concentrations were not significantly different in the two 
groups (P>0.05). It seems that the middle aged sedentary populations were at least 12,500 steps/day 
accordant with PA, and morning exercise programs as a threshold of anti–risk factor can improve the 
cardiovascular system efficiency.  
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INTRODUCTION 
 
Lack of physical activity (PA) is a hypo-kinetic 
phenomenon in the modern lifestyle (Catherine et al., 
2004; Bernard et al., 2007). Also it is associated with 
several disadvantages such as overweight, obesity, 
cardiovascular disease, diabetes, and some cancers 
(Graham et al., 2007).

 
Increase in blood lipids 

concentration is the threatening factor in cardiovascular 
system function (Nancy et al., 2004). Studies shows that 
moderate PA reduces the risk of cardiovascular disease 
and it has positive effect on blood lipids and lipoproteins 
in middle age (Sugiura et al., 2002; Dancy et al., 2008; 
Furukawa et al., 2003).  
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Abbreviations: PA, Physical activity; AG, active group; SG, 
sedentary group; TC, total cholesterol; TG, triglyceride; LDL-C, 
low density lipoprotein cholesterol; HDL-C, high density 
lipoprotein cholesterol. 

Walking is a preferred-choice (Tully et al., 2005), safe 
and moderately intensive form of exercise and PA 
(Furukawa et al., 2003). Studies have indicated that 
increasing the number of daily steps can improve the 
serum lipids profile, reduce blood pressure, and increase 
fitness (Sugiura et al., 2002; Tully et al., 2005). 

Recent scientific sources recommend a goal of 10,000 
steps/day as an improving index of health outcomes, 
especially in adults and older (Furukawa et al., 2003; 
Iwane et al., 2000). 

Pedometer is a movement sensor that can accurately 
measure the movement of the individual, making possible 
the measurement of total steps in different situations 
such as working, housekeeping, leisure time, and 
recreation (Tudor-Locke and Bassett, 2004; Lubans et 
al., 2009; Schofield et al., 2009). Assessment of PA is 
important for researchers (Iwane et al., 2000; Tudor-
Locke, 2002; Swartz et al., 2003). Therefore, number of 
daily steps can serve as an easy, valuable, quantitative 
scale for assessment of PA volume. 

Recently,   public   field   exercise,   especially  morning  
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exercise, has been developed in Iran and is used to 
promote health within the society, particularly in the 
middle-aged population. Most of the studies have been 
done on sick populations and often the study samples 
were women. Therefore, the purpose of this research 
was to evaluate the effect of the mean of daily steps on 
the blood lipids profile in healthy middle-aged men. In 
other words, to understand how morning exercises along 
with other routine activities reduce the level of plasma 
lipids in middle-aged men.             
 
 
MATERIALS AND METHODS  

 
This study had a cross-sectional design. In this study, 108 healthy 
men between the ages of 40 and 65 years voluntarily participated. 
Participants consisted of an active group (AG) and a sedentary 
group (SG). The participants did not have any orthopedic limitations 
for walking and had no history of disease and did not use any 
medicine regularly. The AG (n = 50) had regular physical activity 
(that is, morning exercise program) since 2 years ago. The SG 
(n=58) did not have any regular physical activity or exercise. The 
health status and regular exercise habits questionnaire, as well as 
daily invoice of energy consumption, were used to homogenize the 
participants (American College of Sports Medicine, 2004). The 
University of Medical Sciences of Hamedan, Iran Ethic Committee 
approved this study protocol. All subjects gave written consent to 
participate to the study after the protocol was fully explained to 
them. 

Each subject wore a Digi-Walker pedometer model SW-200 (New 
Lifestyles Inc., Lees Summit, MO) throughout the day, except for 
sleeping and bathing for three (3) consecutive weeks. The 
pedometers were positioned on the waist, in-line with the right mid-
thigh (Tudor-Locke, 2002). Each morning, the pedometer was reset 
to zero, and each evening, the subject recorded the steps 
accumulated during the day. Subjects were asked to follow their 
typical work and/ or leisure routines during the weeks of 
investigation. Also, the AG was asked to record the number of 
steps taken during diary morning exercise. 

Digital scales (SECA, model no. 770, Germany) were used to 
measure weight to the nearest 0.1 kg. Height was measured using 
a wall-mounted stadiometer (Seca Corporation, Columbia, MD) to 
the nearest 0.1 cm. Body mass index (BMI) was assessed as body 
mass (kg) divided by stature (m

2
). Body density was converted to 

body fat percentage (%BF) using the Siri equation. Standing waist 
circumference (WC) (the narrowest part of the torso between the rib 
cage and the iliac crest, after a normal expiration) and, hip 
circumference (HC) (greatest gluteal protuberance while the subject 
stood with the feet together) were measured in duplicate using a 
Gulick fiberglass measuring tape with a tension handle (Creative 
Health Products, Inc., Plymouth, MI), and mean values were used 
in calculations (Siri, 1961). Also waist/hip ratio (WHR) risk factor 
was measured. DUCKE questionnaire was used to determine the 
daily energy expenditure. 

This questionnaire consisted of 12 questions about the routine 
physical activity pattern of the participants (American College of 
Sports Medicine, 2004). 

Venous blood samples of 5cc were taken following a 12 h period 
of fasting, and were collected in tubes treated with EDTA or serum 
clot activator. The serum was recovered following centrifugation at 
3,000 rpm for 15 min and then stored at 4°C. All analyses were 
completed within 48 h. TC in the serum was assessed by the 
cholesterol oxidase method (Cholesterol E-test Wako, Wako Co., 
Osaka, Japan). HDL-C in the serum was assayed by the 
phosphotungstic acid-magnesium chloride precipitation method 
(HDL cholesterol E-test Wako, Wako Co., Osaka, Japan). TG in the  

 
 
 
 
serum was assayed by the glycerol-3-phosphate oxidase method 
(Triglyceride E-test Wako, Wako Co., Osaka, Japan). LDL-C was 
calculated by applying the Friedewald equation. The TC: HDLC and 
LDL-C: HDL-C ratios were adopted according to the atherogenetic 
index. 

Independent sample t test was utilized to compare the study 
variables. Pearson product moment correlations were used to 
examine the relationship between average steps per day and 
plasmatic variables. All analyses were performed using SPSS/16 
for Windows, and α level was set at 0.05. 
 
 
RESULTS 
 
Demographic characteristics were shown in Table 1. 
There is no significant difference between this variables, 
except for, the waist hip ratio (WHR) (P<0.01) and daily 
energy expenditure (P<0.001). Figure 1 shows the 
number of daily steps. The daily step average of the AG 
(12632±3957 steps/day) is significantly more than that of 
the SG (55347±1631 steps/day) (P<0.001). However, 
there is no significant difference between the daily steps 
number (not including the AG steps taken during morning 
exercise) of the AG (6510±2985) and the SG 
(5347±1631) (P>0.05). 

The values of blood lipids profile are shown in Table 2. 
TG, TC TC/HDLC and LDL-C: HDL-C in the AG were 
significantly lesser than the SG (P<0.05). But HDL-C and 
LDL-C did not differ in two groups (P>0.05). A significant 
correlation was found between average steps per day 
and TG (-0.424, P<0.05); TC (-0.389, P<0.05); TC/HDL-C 
(-0.469; P<0.01); HDL-C/LDL-C (-0.390; P<0.05); and 
daily oxygen consumption (0.853; P<0.001) and BMI (-
0.721; P<0.001). However there was no significant 
correlation between steps/day and HDL-C and LDL-C 
(p>0.05) (Table 3). 
 
 
DISCUSSION 
 
Although the cross-sectional nature of this study does not 
allow causal relationships to be determined, we found 
that middle aged men who walked more had more normal 
levels of blood lipids/or lower biochemical risk factors of 
the cardiovascular system (that is, TG, TC, TC:HDLC-C, 
and LDL-C:HDL-C ratios). 

The Centers for Disease Control and Prevention (CDC) 
and the American College of Sports Medicine (ACSM) 
have recommended that every adult accumulate at least 
30 min of moderate-intensity physical activity on most 
days of the week (Schneider, 2004; Pate et al., 1995). 
Another popular recommendation is the accumulation of 
10,000 steps per day on most days of the week. 
According to Tudor-Locke and Bassett (2004) and 
LeMasurier et al. (2003) the amount of physical activity 
achieved by walking 10,000 steps per day is in 
agreement with the recommendations of the CDC and 
the ACSM (Bravata, 2007).  

In the present study, the AG has lower level of TG. This  
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Figure 1. Comparison between the daily steps of AG and SG in middle-
aged men. Where, AG = active group; SG = sedentary group.  

*p<0.001. 

 
 
 

Table 1. Participant characteristics (mean ± SD). 

 

Characteristics AG
a
 (n =50) SG

a
 (n=58) p 

Age (years) 51.67±7/73 49.07±7.34 0.38 

Height (cm) 171±4.95 170.57±6.28 0.71 

Weight (kg) 81.2±1.1 80.93±8.33 0.94 

BMI
a
 (kg/m2) 27.6±3.1 27.81±2.8 0.85 

BF (%) 23/33±5/19 23/4±2/51 0.76 

WC
a
 (cm) 93.79±8.3 96.47±5.73 0.33 

HC
a
 (cm) 101.18±6.39 99.33±5.26 0.41 

WHR
a
 * 0.93±0.05 0.97±0.03 0.004 

Vo2
a
 (ml/kg/min)** 27.62±1.93 18.83±1.62 0.001 

MET**  7.890.55 5.37±0.46 0.0001 
 
a
AG, active group; SG, sedentary group; BMI, body mass index; BF%'; 

body fat percent, WC, waist circumference; HC, hip circumference; 
WHR, waist to hip ratio; Vo2, daily oxygen expenditure. *P<0.01; 
**P<0.001. 

 
 
 
finding is in agreement with the studies of Dancy et al. 
(2008) and Kobayashi et al. (2006), but such a difference 
was not observed in the research of Forukava et al. 
(2003) and Schneider (2004). Strong evidence has been 
presented for lower levels of TG in active people (Dancy 
et al., 2008). Studies have been shown that Individuals 
who participate in aerobic training often have a lower 
level of TG in comparison with sedentary people. The 
amount of TG difference between active and sedentary 
groups has been reported from 18 to 77mg/dl in at least 
half of cross-sectional studies (Wynne et al., 1980; 

Schwartz et al., 1992). In this survey, TC concentration 
was also lower in the AG. However, Furukawa et al. 
(2003), Kobayashi et al. (2006), and Schneider et al. 
(2004) did not find the same result. Several reasons 
including age, sex, nutritional habits, and the amount and 
duration of PA can be suggested for these inconsistent 
results. Nonetheless, on the reduction of TC fewer has 
been reported and amount of reduction was from low to 
moderate (Wynne et al., 1980; Hornbuckle et al., 2005). 
Also, the TC: HDL-C and LDL-C: HDL-C ratios were less 
in the AG. This change was supported by Sugiura et al. 
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Table 2. Participants’ blood lipids profile (mean ± SD). 
 

Variable AG
a
 (n =50) SG

a
 (n=58) P 

TG (mg/dl) * 114.92±33.52 168.4±48.47 0.003 

TC (mg/dl) * 171.92±22.37 201.67±33.42 0.014 

HDL-C (mg/dl) 39±8.12 35.6±7.19 0.26 

LDL-C (mg/dl) 114.25±18.63 132.33±28.02 0.067 

 LDL-C/ HDL-C * 4.56±1.02 5.72±0.84 0.004 

TC:HDL-C * 3.11±0.62 3.77±0.67 0.016 
 
a
AG, active group; SG, sedentary group. *P<0.05. 

 
 
 

Table 3. Correlation between steps/day and blood lipids, VO2, and 

BMI (n=108). 
 

Variable r P-value 

TG (mg/dl) * -0/424 0/027 

TC (mg/dl) * -0/389 0/045 

HDL-C (mg/dl) 0/202 0/313 

LDL-C (mg/dl) -0/388 0/084 

TC/ HDL-C * -0/469 0/014 

 LDL-C/ HDL-C * -0/390 0/044 

Vo2 (ml/kg/min)** 0/853 0/000 

BMI (kg/m2) -0/721 0/000 
 

*Correlation is significant at the 0.05 level (two tailed). **Correlation is 
significant at the 0.001 level (two tailed). 

 
 
 
(2002) and Crouse et al. (1997). In this study, the level of 
HDL-C was higher in the AG than in the SG, but this 
difference wasn’t significant. This finding was paralleled 
by Kobayashi et al. (2006) but differed from Schneider et 
al. (2004), Furukawa et al. (2003) and Sugiura et al. 
(2002). Lack of a significant difference in HDL-C 
concentration may be explained by the absence of data 
on preliminary HLDL-C concentration (Savage et al., 
1986; Woolf et al., 2008). Studies show that, people with 
a low preliminary level of HDL-C (<35mg/dl) are more 
resistant to the changes resulting from exercise (Savage 
et al., 1986). Therefore, exercise may increase this 
variable in people with a normal or higher preliminary 
level of HDL-C before initiating PA (Woolf et al., 2008). In 
addition, increase in HDL-C level after aerobic exercise 
requires reaching a duration and volume threshold of PA 
(Albright et al., 2006; Kokkinos et al 1995). In the present 
study, LDL-C concentration in the AG was lower than the 
SG. However, this difference (18mg/dl, equal to 13.8%) 
was not significant (P>0.05). This result is in agreement 
with Sugiura et al. (2002), Furukawa et al. (2003), and 
Schneider (2008). Reduction in LDL-C concentration after 
exercising has rarely been reported and is often 
synchronized with considerable body weight loss 
(Albright et al., 2006; Kokkinos et al 1995) (Table 2). 

Scientific observations indicated that persons who have  

an active lifestyle, decrease their cardiovascular risk/or 
blood lipids profiles, in comparison with persons who 
have a sedentary lifestyle (Hornbuckle et al., 2005). Most 
of the cross-sectional and longitudinal designs indicate 
little difference in the TC and LDL-C levels in active and 
inactive people (Kobayashi et al., 2006). However, there 
is strong evidence for change in TG and HDL-C 
concentrations (Hornbuckle et al., 2005). Also, evidences 
shows that TG and HDL-C levels are more sensitive than 
TC and LDL-C levels to regular exercise and PA (Woolf 
et al., 2008). It seems that exercise and PA volume (that 
is, calorie consumption) is a pervasive stimulus which 
can affect the blood lipids, especially the TG and HDL-C 
(Wynne et al., 1980). 

Figure 1 shows that, the average of the daily steps 
taken by the AG is significantly higher than that of the 
SG, (P<0.001). But when the number of steps taken in 
the morning exercise program by the AG was subtracted 
from the total number of their steps, and the result 
compared with the SG daily steps, no significant 
difference in daily steps were found in the two groups 
(P>0.05). Therefore, we concluded that the morning 
exercising of the AG is the main factor in their significant 
increase of daily steps in comparison with the SG. 
Therefore, active lifestyle (regular Participation in 
morning exercise) of the AG my lead to have better blood  



 

 
 
 
 
lipid profiles. 

We can point to a number of reasons for the 
heterogeneity in the results, including nutritional habits, 
weight control methods, intensity and duration of PA, 
age, sex, genetics, BMI, weight, body composition, and 
the primary levels of blood lipids profile at the start of PA 
programs (Albright et al., 2006; Kokkinos et al., 1995). 
Additionally, cross-sectional studies did not clearly show 
the effects on the blood lipids profile, of unexpected 
variables or personal characteristics beyond exercise. 
Also, there is a possibility that the interventional factor of 
energy intake from diet (that is, quality and quantity of 
nutrition) has an important role in moderating some blood 
lipids variables.  
 
 

Conclusions 
 
Permanent PA in terms of increasing the daily steps for at 
least two years improves the lipids profile in middle-aged 
men. It seems that public exercise programs (that is, 
morning exercising) and similar daily activities play an 
important role in maintaining physiologic heath status. 
Therefore, it is suggested that inactive, healthy middle-
aged men can improve the health level of their 
cardiovascular system by walking at least 12,500 
steps/day. 
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