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Background: Overweight and obese pregnant women are more than twice at 
the risk of developing gestational diabetes mellitus in comparison to nonobese 
women. Objective: The objective of the study was to examine the effect of 
daily walking program on glucose level among overweight pregnant women. 
Methods: A quasi‑experimental study was conducted in 2019 at Kasr El 
Aini, Cairo University Maternity Hospitals, at the antenatal outpatient clinic. 
A purposive sample of 100 primigravida, singleton, overweight, had an 
uncomplicated pregnancy, at 14 weeks of gestation were recruited in the study. 
A structured interview scheduled questionnaire, an anthropometric measurement 
scale, the pregnancy physical activity questionnaire, and a pedometer/step counter 
were used for data collection. The walking program was an 8‑week program with 
six interviews and emphasized practice walking. The walking program started 
after the third interview and continued for 8 weeks. All women in the study group 
were instructed to practice daily walking for 8 weeks. They instructed to walk 
30 min (brisk steps) on daily base, started by 15 min and gradually increase the 
timing of walking up to 30 min for at least 5 days weekly. The hypothesis was 
tested through student’s t‑test and Chi‑square test. Results: The intervention group 
had lower fasting plasma glucose mg/dl levels with mean of 110.80 ± 5.86 versus 
114.80 ± 8.07 in the control group and HbA1c with mean of 6.38 ± 0.62 versus 
6.60 ± 0.52 in the control group (P ≤ 0.05). Conclusion: Prediabetic, overweight 
pregnant women who have completed an average of 6,000 steps walking or more 
per day early in the second trimester may have lower levels of insulin resistance 
and lower frequency of exposure to gestational diabetes.
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as preeclampsia, macrosomia, or cesarean delivery.[4] 
GDM incidence is as high as 15%–20% of all births and 
increases with older maternal age, overweight, and obesity 
by 29.3%.[5] Importantly, women with GDM are likely to 
become overweight.[6] Physical activity (PA) has been 
demonstrated to minimize glucose levels, improve insulin 
sensitivity, and play a critical role in reducing the risk 

Original Article

Introduction

Overweight and obesity are the greatest health 
challenges worldwide, especially throughout 

the childbearing age.[1] Overweight and obesity are 
generally recognized as having an effect on the entire 
pregnancy and as being the major risk factors for 
perinatal complications, such as gestational diabetes 
mellitus (GDM), hypertension, fetal development 
disorders, and cesarean section.[2] Overweight and 
obese pregnant women are more than twice at the 
risk of developing GDM in comparison to nonobese 
women.[3] GDM is of particular concern because of its 
effects on certain adverse pregnancy outcomes, such 
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of GDM.[7] It has been shown that moderate‑to‑vigorous 
PA and daily walking have beneficial impacts on insulin 
sensitivity, glucose tolerance, and overall risk reduction 
for GDM before and during pregnancy.[7,8] However, 
there are limited studies investigating the impact of 
daily walking during pregnancy and few focusing on 
pregnant women who are overweight. Furthermore, 
there are conflicting results from the few randomized 
controlled trials that investigated these topics. A study 
reported that the exercise program conducted during 
pregnancy reduced the prevalence of GDM by preserving 
glucose tolerance.[9] Some studies also concluded that 
previously sedentary women who began exercising at 
12–14 weeks of gestation improved fitness and delivery 
outcomes,[10] and regular moderate‑intensity exercise 
performed over the second‑third trimesters of pregnancy 
can be used to attenuate important GDM‑related 
adverse outcomes.[11] On contrast, a study concluded 
that a behavioral intervention addressing diet and PA in 
women with obesity during pregnancy is not adequate to 
prevent gestational diabetes or to reduce the incidence of 
large‑for‑gestational‑age infants.[12] However, Simmons 
etal. compared the effectiveness of three lifestyle 
interventions (healthy eating [HE], PA, and both HE 
and PA [HE+PA]) with usual care in reducing GDM 
risk. They found that, the combined HE+PA intervention 
was able to limit gestational weight gain but did not 
reduce fasting glycemia. Thus, lifestyle changes alone 
are unlikely to prevent GDM among women with a 
body mass index (BMI) of ≥29 kg/m2.[13] In addition, a 
study reported that the antenatal lifestyle advice used in 
their study for women who were overweight or obese 
did not reduce the risk delivering a baby weighing 
above the 90th percentile for gestational age and sex or 
improve maternal pregnancy outcome.[14] Another study 
also concluded that there are no evidence that offering 
women a 12‑week standard exercise program during the 
second half of pregnancy prevent gestational diabetes or 
improve insulin resistance in healthy pregnant women 
with normal BMI.[15] Therefore, the question remained 
that can a daily walking program reduce the glucose 
level among overweight pregnant women.

Objective
The aim of the study was to examine the effect of daily 
walking program on glucose level among overweight 
pregnant women.

Methods
Study design and participants
A quasi‑experimental study was conducted in 2019 at 
Kasr El Aini, Cairo University Maternity hospitals, 
at the outpatient antenatal clinic. The present study 

is based on the theory of self‑regulation which 
emphasizes the importance of setting goals, planning, 
and self‑monitoring in changing behavior.[16] A purposive 
sample of one hundred pregnant women who attended 
the antenatal clinic for routine follow‑up, between 
18 and 35 years of age, educated (i.e., had at least 
primary education), primigravida, singleton, overweight 
(i.e., prepregnancy BMI 25.0 – 29.9 kg/m2) had an 
uncomplicated pregnancy, at 14 weeks of gestation, 
physically inactive prepregnancy (i.e., did not obtain the 
proposed level of standard PA, 30 min or progressively 
essential 5 events per week, prediabetic (i.e., hemoglobin 
A1c [HbA1c] <5.6 mmol/L, and fasting blood sugar 
between 80 and 92 mg/dL), and with a family history 
of diabetes were recruited into the study. Those who 
experienced complication during this pregnancy, who 
exercised walking fewer than 5 days/week in the current 
walking program, who skipped two or more follow‑ups, 
and who unable to understand the consequences of 
participation, were excluded from the study.

Given a confidence level of 95%, a power of 0.80, and 
based on the proposed intervention effect size of 0.67, 
the sample size for each group was estimated at 50. 
Then, the pregnant women with inclusion criteria were 
consecutively recruited and using random sample table 
to assign them randomly to an intervention group and a 
control group, 50 women in each.

Data collection instruments
Data were collected using the following: (1) an structured 
interview scheduled questionnaire, (2) anthropometric 
measurements, (3) pregnancy PA questionnaire (PPAQ), 
and (4) pedometer/step counter.

The interview structured scheduled questionnaire 
was designed to gather the data as follows: (1) 
sociodemographic data (i.e., age, education level, and 
the occupation) and (2) baseline assessment, obstetric 
history such as parity, last menstrual period, expected 
date of delivery, and gestational age.

Anthropometric measurements included BMI (to the 
nearest 0.1 kg) and height (to the nearest cm) were 
measured using a calibrated medical scale and measuring 
tape, respectively. BMI was calculated as body mass in 
kilogram over the squared height in meter.

PPAQ is a valid self‑administered questionnaire and 
determines the degree of PA in pregnant women in 
particular.[17] Women are asked to choose an exemplary 
classification that approximates the amount of time spent 
in 32 tasks, including household/care (13 questions), 
occupational (5 questions), sports/exercise (8 questions), 
transport (3 questions), and inactivity (3 questions) 
throughout the current trimester. An open‑ended segment 
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at the end of the PPAQ enables the respondent to have 
feature activities which are no longer identified. The 
period of time spent in each activity is multiplied by its 
intensity to meet a calculation attributable to each task 
of typical weekly energy expenditure (MET‑h·week‑1). 
Metabolic equivalent (MET)‑minutes is the energy 
expended while sitting at rest. The MET value of activity 
and exercise is calculated relative to rest (for example, 
walking at a pace equivalent to 5 METs for 30 min: 
5 METs × 30 min = 150 MET min). MET‑h·week 
represents metabolic equivalent hours/week. 
Compendium‑based MET values are used to measure 
the other PPAQ activities’ strength.[18] Moderate‑intensity 
physical activities were given an average MET value of 
4, although household tasks got an average MET of 3. 
The MET values of 4.5, 3.5, and 2.8 were allocated to 
brisk walking, pace walking, and slow walking. Scoring 
calculation details for duration and intensity described 
by Chasan‑Taber et al.[17]

Pedometer/step counter is a small device that 
provides the steps/day average as a standard measure 
for PA assessment. In this analysis, the pedometer 
model used was the New Lifestyle DIGI‑WALKER 
SW‑200 (NLSW‑200; Oregon). The NL SW‑200 is a 
small, lightweight pedometer, which comes with a safety 
clip and measures steps entirely. Steps of the pedometer 
were represented as mean steps/day and graded as 
sedentary <5000 steps/day; low active 5000–7499 steps/
day; and active >7500 steps/day.[19]

Intervention
The walking program was an 8‑week program with six 
interviews, the program emphasized walking practice. 
The first interview was approached when pregnant 
women were at 14‑week gestation, while waiting for 
routine examination in an outpatient antenatal clinic. 
Baseline assessment of sociodemographic data, obstetric 
history, gestational weeks, pre‐pregnancy BMI, and 
the present BMI was taken. The pregnant women 
were asked to do fasting blood sugar and HbA1c and 
bring the results within 1 week. The second interview 
was approached 1 week after the first interview. All 
pregnant women in both groups were assessed for their 
physical activities by PPAQ and calculate the MET per 
week (MET‑min/week). The pregnant women in both 
groups have been handed the pedometer after detailed 
explanation on its use. They instructed to attach the 
pedometer to the waistbands of their skirts during waking 
hours for 7 days. Before bedtime, the pregnant women 
were asked to log the daily steps and reset the device 
in the morning. The participants have been informed to 
remove the pedometer for bathing and sleeping only. 
The third interview was 1 week after the second one, 

the average of daily steps were calculated and recorded 
for each pregnant woman using the pedometers in both 
groups, and the researcher recorded the steps/day for the 
previous 7 days (stored in the memory on the device) 
and compared it with women’s records of daily steps. 
The walking program started after the third interview and 
continued for 8 weeks. All women in the intervention 
group were instructed to practice daily walking for 
8 weeks. They instructed to walk 30 min (brisk steps) 
on daily base and started by 15 min walking and 
gradually increased to 30 min for at least 5 days weekly. 
They received information about the health benefits of 
increasing PA both verbally and written. Furthermore, 
every pregnant woman in the intervention group was 
contacted once a week by telephone, while women in the 
control group were followed according to their antenatal 
schedule and received the standard follow‑up care. All 
women in both groups were instructed to avoid dessert, 
sweets, and soft drink in their daily dietary intake as well 
as to reduce the amount of starchy foods and increase 
vegetable and protein consumption. The fourth interview 
was at 20‑week gestation for all pregnant women in 
both groups for routine follow‑up. All pregnant women 
received antenatal care in both groups and followed up 
according to their antenatal schedule. The fifth interview 
was conducted during the last 7 weeks of the walking 
program for further evaluation of the pedometer steps. 
All participants in both groups received the pedometer 
again to identify the average of their walking steps at 
the end of the study. Finally, the six interviews were 
approached to assess the HbA1c and fasting blood sugar 
at 24‑week gestation as well as to record the pedometer 
steps [Table 1 and Figure 1].

Ethical considerations
The research ethical committee of the Faculty of 
Nursing, Cairo University, accepted the research 
protocol with number of 00004025. Each participant was 
given detailed information on the study protocol, and all 
signed a written informed consent. The participants were 
also given information about the voluntary nature of the 
study and that they could withdraw from the study at 
any time without explanation.

Data analysis
The statistical package for the social science (SPSS) for 
data analysis, version 16 (SPSS Inc., Chicago, IL, USA) 
was utilized. Descriptive analyses were conducted on the 
characteristics of women in both intervention and control 
groups (means, standard deviations, and proportions). 
Further, the hypothesis was tested through Student’s 
t‑test (continuous data) to compare data of both groups 
and identify the statistical differences that presented in 
the form of mean and standard deviation, paired t‑test to 
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compare between both groups and identify the statistical 
differences before and after the interventions, and 
Chi‑square tests to compare the statistical differences 
between both groups for data represented in nominal 
and categorical way. Statistical significance level was set 
to <0.05.

Results
Most of pregnant women in both groups had normal 
HbA1c level, had secondary education, and were 
employed. There were no significant differences among 
the two groups regarding their age, gestational age, BMI 
at study entry, HbA1c, fasting blood sugar, education 
levels, and occupation (P ≥ 0.05) [Table 2].

Regarding women’s physical activities at the study 
entry, the participants reported participation in 
light‑intensity activities (1.5–2.9 METs) with a mean 
of 77.48 ± 4.35 MET‑h/week in the intervention group 
versus 76.64 ± 4.44 MET‑h/week in the control group. 
Furthermore, the mean household type activities in the 
intervention and the control groups were 56.42 ± 1.87 
and 56.12 ± 2.52 MET‑h‑week, respectively. Pedometer 
step analysis classified women as “low active” with 
mean of 2530 ± 466.42 steps/day in the intervention 
group versus 2579 ± 472.55 in the control group (ranged 
between 2011 and 3216 steps/day), with no statistical 
differences between the two groups P > 0.05 [Table 3].

With regard to the glucose levels following the completion 
of walking plan at the 24‑week gestation, data showed 
that there were no significant differences between the two 
groups with respect to the incidence of GDM (P = 0.16). 
Data reflect a decline in GDM incidence which is clinically 
significant. Furthermore, the intervention group had lower 
fasting plasma glucose levels and HbA1c compared to the 
control group (P ≤ 0.05). On the other hand, there were 

no statistical differences between the intervention and the 
control groups concerning weight gain during program’s 
duration [Table 4].

Comparing the intervention group with the control group 
related to their physical activities at 24‑week gestation, 
data revealed that although the majority of women 
in both groups were classified as low active without 
significant differences (P > 0.07), there were statistically 
significant differences between the intervention and the 
control groups related to the mean of total pedometer 
steps/day, total minutes of walk/week, and walking 
MET min/week (P ≤ 0.0001). The pedometer steps in 
the intervention group ranged between 5123 and 7123 
steps/day as compared to the 3862–6132 steps/day in the 
control group [Table 5].

On comparison of results before and after walking 
program in the intervention group, data denoted that 
there were a statistical differences between the two 
groups readings related to HbA1c, fasting plasma glucose, 

Table 1: Summary of the intervention in both groups
Interviews/weeks gestation (weeks) Intervention group Control group
First (at 14) Baseline assessment Baseline assessment
Second (15) Random assignment

Assessment of blood glucose level and HbA1c
Assessment of physical activities
Handed the pedometer

Random assignment
Assessment of blood glucose level and HbA1c
Assessment of physical activities
Handed the pedometer

Third (16) Pedometer steps recording
Instructions related to walking program and 
nutrition
Starting walking program

Pedometer steps recording
Instructions related to nutrition

Fourth (20) Routine antenatal care Routine antenatal care
Fifth (23) Handed the pedometer Handed the pedometer
Six (24) Pedometer steps recording

Assessment of fasting blood sugar and HbA1c
Pedometer steps recording
Assessment of fasting blood sugar and HbA1c

HbA1c: Hemoglobin A1c

Assessed for eligibility (n = 600)

Random assignment

Intervention group (n = 50) Control group (n = 50)

Follow-up at 24-week gestation

50 participants 

Analysis

50 participants

Per protocol analysis (n = 50) Per protocol analysis (n = 50)

Excluded (n = 500)
-Not meeting inclusion criteria (n = 312)
-Declined to participate (n = 111)
- Other reasons (n = 77)

Figure 1: The study flow diagram
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pedometer steps counts (steps/day), total minutes of 
walk/week, and walking MET. Although walking steps 
and walking MET increased, the HbA1c and fasting 
plasma glucose mg/dl were increased (i.e., pre‑diabetic 
phase). On the other hand, on comparison between two 
readings before and after walking program in the control 
group, data denoted that there were statistical differences 
between the two readings related to HbA1c, fasting 
plasma glucose, pedometer steps counts (steps/day), and 
walking MET [Table 6].

Discussion
The results revealed that the middle‑aged prediabetic, 
overweight pregnant women in the intervention group 
who walked 6000 steps or more per day had significantly 
lower rates of insulin resistance at 24 gestational 
weeks and lower frequency of gestational diabetes 
exposure than pregnant women in the control group. It 
is important to change lifestyle habits such as diet and 
exercise as GDM preventive measures. In the absence 
of any contraindications, it is advised that pregnant 
women perform physical exercise on most days of the 
week with moderate intensity of 30 min duration.[20] The 
precise pathogenesis of increasing insulin sensitivity for 
physical activities and then reducing GDM frequency 
remains unclear. It may include many mechanisms, 
such as increasing insulin sensitivity through muscle 
contraction, enhancing antioxidant defense mechanisms, 
and altering adipokine profiles (i.e., adiponectin, leptin, 
and resistin).[21] Although younger women may have 
lower expectations of risk and less desire to change 
conduct.[22]

Further, the present study results denoted that although 
women's physical activities increased in the intervention 
group as compared to the control group, there was a 
noticeable increasing in HbAc1 and fasting plasma 
glucose (i.e. pre‑diabetic phase) among those women as 
women in the control group. The possible interpretation 
is that all women in the present study were already had 
one or more risk factors of diabetes, while the pregnancy 
in progress the risk was increased. In addition, all 

Table 2: Characteristics of the pregnant women among 
the study and the control groups

Items Intervention 
group

Control 
group

P

Agea 30.86±3.63 31.10±3.84 0.74c

Gestational age (weeks)a 13.52±0.67 13.40±0.85 0.46c

BMI at study (kg/m2)a 27.26±1.10 27.40±1.12 0.53c

HbA1c (%)a 4.92±0.23 4.88±0.27 0.43c

Fasting blood sugar (mg/dl)a 91.40±2.26 91.86±2.80 0.37c

Education levelb

Primary school 6 (12.0) 5 (10.0) 0.91d

Preparatory school 8 (16.0) 6 (12.0)
Secondary school 21 (42.0) 22 (44.0)
University 15 (30.0) 17 (34.0)

Occupationb

Housewife 23 (46.0) 18 (36.0) 0.41
Employed 27 (54.0) 32 (64.0)

aData presented as mean±SD, bData presented as n (%), ct‑test, 
dChi‑square test. BMI: Body mass index, HbA1c: Hemoglobin 
A1c, SD: Standard deviation

Table 3: Baseline pregnant women’s physical activity scores among the study and the control group (n=50)
Items Intervention group Control group t P
Pregnancy physical activity questionnaire at 15‑week gestation
Total MET‑h/weeka 212.84±5.93 211.44±6.07 1.16 0.24c

Intensity score
Sedentary activity (<1.5) MET‑h/weeka 73.58±5.38 73.54±5.37 0.03 0.97c

Light activity MET‑h/week 1.5‑<3.0a 77.48±4.35 76.64±4.44 0.95 0.34c

Moderate activity MET‑h/week 3.0‑6.0a 47.26±1.49 47.42±1.42 −0.54 0.58c

Type score
Household/care giving MET‑h/weeka 56.42±1.87 56.12±2.52 0.67 0.50c

Occupational MET‑h/weeka 46.18±1.40 46.06±1.28 0.44 0.65c

Transportation MET‑h/weeka 24.98±0.82 25.04±0.85 −0.35 0.72c

Pedometer steps counts range at 16‑week gestation
Sedentary (<5000 steps/day)b 36 (72.0) 34 (68.0) 0.91d

Low active (5000‑7499 steps/day)b 14 (28.0) 16 (32.0)
MET at 16 weeks gestation by pedometer

Active (600 MET min/week or higher)b 18 (36.0) 16 (32.0) 0.67d

Inactive (<600 MET min/week)b 32 (64.0) 34 (68.0)
Pedometer steps counts (steps/day)a 2530±466.42 2579±472.55 −0.51 0.60c

Total minutes of walk/min/weeka 104.92±0.80 105.10±0.86 −1.07 0.28c

Walking MET min/weeka 426.60±7.27 427.86±6.92 −0.88 0.37c

aData presented as mean±SD, bData presented as n (%), ct‑test, dChi‑square test. MET: Metabolic equivalent task, SD: Standard deviation
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women recruited in the present study were physically 
inactive and risky to be diabetic, so shifting their life 
style from inactive to walk might not be enough to 
avoid an increasing in the plasma glucose level and 
to keep it in the normal range, and the only and the 
primary motive of women to walk an average of 6000 
steps was to be healthy to deliver healthy newborns. 
Further, although all women in both groups received 
the nutritional instructions, the compliance with these 
instructions differs between women and not measured 
in the present study. Our results go along the same 
lines with Davenport et al. who reported that walking 
intervention could significantly reduce fasted glucose 
levels and 1 hour after meals in women with GDM.[23] 
Moreover, women with walking intervention required 
fewer units of insulin per day and less frequency of 
injection. The middle‑aged women can avoid metabolic 
syndrome by taking 6000 steps or more per day.[24] 
Actually, walking about 6000 steps per day in healthy 
pregnant women in the second trimester can lessen 
the glucose levels.[25] Further, a study reported that 

HbA1c level improvement is proportional to exercise 
intensity.[26] On the other hand, other studies did not 
show a link between the levels of PA and the levels of 
fasting plasma glucose.[27] A study also concluded that 
there is no or poor association between PA and levels of 
blood glucose in pregnant women with GDM.[28]

Studies indicate that excessive gestational weight gain 
is another important independent risk factor for GDM. 
GDM risk increases as gestational weight gain levels 
rise.[29] In addition, research showed that the correlation 
between the rate of gestational weight gain and GDM 
is mainly due to the increased the first trimester weight 
gain.[30,31] Importantly, there was no significant difference 
in gestational weight gain found in this study between 
the intervention and the control groups at the end of 
24 weeks' gestation. We could not rule out the effect of 
meals (i.e., the number of meals, the amount, and type 
of food in each meal) although all women in both groups 
had dietary guidance. The present study which goes on 
the opposite with many studies reported that physical 

Table 4: Comparison between the study and the control group related to the glucose level at 24‑week gestation
Items Intervention group Control group P
HbA1c (%)a 6.38±0.62 6.60±0.52 0.05c

Body weight gain during study period/kga 4.71±0.24 4.78±0.30 0.21c

Fasting plasma glucose (mg/dl)a 110.80±5.86 114.80±8.07 0.01c

Incidence of gestational diabetes, n (%)b 5 (10.0) 10 (20.0) 0.16d

aData presented as mean±SD, bData presented as n (%), ct‑test, dChi‑square test. HbA1c: Hemoglobin A1c, SD: Standard deviation

Table 5: Comparison between the study and the control group related to physical activities at 24‑week gestation
Items Intervention group Control group P
Pedometer steps counts range at 24 weeks gestation
Sedentary (<5000 steps/day)b 21 (42.0) 30 (60.0) 0.029d

Low active (5000‑7499 steps/day)b 29 (58.0) 20 (40.0)
MET at 16 weeks gestation by pedometer
Active (600 MET min/week or higher)b 30 (60.0) 18 (36.0) 0.016d

Inactive (<600 MET min/week)b 20 (40.0) 32 (64.0)
Pedometer steps counts (steps/day)a 6106±820.49 3942±274.04 0.0001c

Total minutes of walk/weeka 210±5.05 105±3.03 0.0001c

Walking MET min/weeka 882±41.34 630±23.85 0.0001c

aData presented as mean±SD, bData presented as n (%), ct‑test, dChi‑square test. MET: Metabolic equivalent task, SD: Standard deviation

Table 6: Comparison within each group; the intervention and the control groups of the glucose level and women’s 
physical activity scores before and after walking program

Items Mean±SD P Mean±SD P
Intervention group, 
before (at 16 weeks)

Intervention group, 
after (at 24 weeks)

Control group 
(at 16 weeks)

Control group 
(at 24 weeks)

HbA1c (%)a 4.92±0.23 6.38±0.62 0.0001 4.88±0.27 6.60±0.52 0.0001b

Fasting plasma glucose (mg/dl)a 91.40±2.26 110.80±5.86 0.0001 91.86±2.80 114.80±8.07 0.0001b

Pedometer steps counts (steps/day)a 2530±466.42 6106±820.49 0.0001 2579±472.55 3942±274.04 0.0001b

Total minutes of walk/weeka 104.92±0.80 210±5.05 0.0001 105.10±0.86 105±3.03 0.84b

Walking MET (min/week)a 426.60±7.27 882±41.34 0.0001 427.86±6.92 630±23.85 0.0001b

aData presented as mean±SD, bPaired t‑test. MET: Metabolic equivalent task, SD: Standard deviation, HbA1c: Hemoglobin A1c
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exercise at the beginning of pregnancy decreases mean 
gestational weight gain with no restriction on dietary 
intake.[30,32,33]

The findings of the present study may be influenced by 
the degree of compliance of the pregnant women with 
the walking plan, quality and quantity of food they 
routinely received, and the fact that they believed, it was 
safe. Further, the follow‑up of women was a difficult 
issue to be handled. Further studies that examine the 
effect of PA on overweight and obese pregnant women 
are needed.

Conclusion
Prediabetic, overweight pregnant women who have 
completed an average of 6000 steps walking or more 
per day early in the second trimester may have lower 
levels of insulin resistance and lower frequency of 
exposure to gestational diabetes. This walking program 
had been specifically designed to overcome many of 
the perceived barriers to be active during pregnancy 
reported in previous researches, including lack of 
time, work commitments, fatigue, and no access to 
exercise equipment. The study results are important in 
determining the efficacy of daily walking program in 
improving health outcomes of prediabetic, overweight 
pregnant women.
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