
Evidence-Based Nursing Research Vol. 4 No. 3 July        2022 
 

This article is licensed under a Creative Commons Attribution -ShareAlike 4.0 International License, which permits use, sharing, adaptation, redistribution, 
and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the Creative 
Commons license, and indicate if changes were made. To view a copy of this license. https://creativecommons.org/licenses/by-sa/4.0/ 

Article number 2 page 1 of 13  

 
 
Effect of Self-Care Guidelines on Knowledge and Practice of Pregnant 

Women with Gestational Diabetes Mellitus 
Rasha A. Z. Ali1, Sanaa A. Nour2, Inaam H. Abdelaati3 

1Master of Maternity, Obstetrics and Gynecological Nursing, Faculty of Nursing, Port Said University, Port Said, Egypt. 
e-mail: Omar_ mro57@yahoo.com 
2Obstetrics and Gynecology Nursing, Faculty of Nursing, Zagazig University, Zagazig, Egypt. 
e-mail: sanaanour@yahoo.com 
3Maternity, Obstetric, and Gynecological Nursing Department, Faculty of Nursing, Port Said University, Port Said, Egypt. 
e-mail: Gogo_na100@yahoo.com 

Received June 11, 2020, accepted April 30, 2021, published July 1, 2022. 

ABSTRACT 
Context: Gestational diabetes mellitus (GDM) is a kind of hyperglycemia and one of pregnancy's most common health problems. It 
affects 1%-28% of pregnancies worldwide, representing approximately 18 million births annually. It is considered a major cause of 
prenatal morbidity and mortality.  
Aim: The present study aims to construct and evaluate the effect of self-care guidelines on the knowledge and practice of pregnant 
women with gestational diabetes mellitus. 
Methods: Quasi-experimental (one group pre/post-test) design was utilized to achieve the aim of this study. The study subjects consisted 
of 200 pregnant women recruited from the antenatal clinic. The data collection tools include a structured interviewing questionnaire to 
assess the pregnant women's characteristics, obstetric history, and women’s knowledge regarding gestational diabetes mellitus. The 
second tool was women-reported self-care practice checklists of pregnant women with diabetes mellitus (pre/post-self-care guidelines).  
Results: A women's mean age of 29.7±5.8 and 1.97±0.91 was the mean gravidity. The majority (96%) of studied women had 
unsatisfactory knowledge, only 4% of them had satisfactory knowledge about GDM, and 95% of them had unsatisfactory practice about 
GDM. Only 5% of them had satisfactory practice about GDM before self-care guidelines implementation compared to 90% and 94% 
satisfactory knowledge and practice, respectively, with a highly statistically significant difference between the two phases (P<0.001). 
Conclusion: The study concluded a positive effect of the self-care guidelines in improving women's knowledge and self-care practices 
regarding GDM. The study recommended regular and continuous health educational programs to enhance women's knowledge and self-
care practices regarding GDM with further application of self-care guidelines in different settings.  
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1. Introduction  
Gestational diabetes mellitus (GDM) is a carbohydrate 

or glucose intolerance of variable severity that has its onset 
during pregnancy. GDM is a prevalent pregnancy 
complication that seriously endangers mothers' and babies' 
health. Gestational diabetes mellitus is a kind of 
hyperglycemia and one of pregnancy's most common health 
problems. It is diagnosed through laboratory screening, 
using a pregnancy oral glucose tolerance test between 24- 
and 28-weeks’ gestation (Harrison, 2016). In this regard, 
insulin resistance development in pregnancy is known as 
“gestational diabetes mellitus” (Cunningham, 2018). 

The global prevalence of GDM varies widely from 1% 
to 28%, depending on population characteristics, screening 
methods, and diagnostic criteria (Muche et al., 2019). 
According to the International Diabetes Federation (IDF, 
2017), GDM affects approximately 16.2% of women with 
hyperglycemia during pregnancy. Its prevalence in Bahrain 
was 13.5%, 20% in the United Arab Emirates (UAE), 5% in 
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Iran, and a high prevalence rate of 12.5% to 17% was 
observed in Saudi Arabia. Besides, higher rates were 
reported in Australia at 15%, Chinese 13.9%, and 14.3% in 
the USA (Hossein-Nezhad et al., 2007; Lindsay, 2017; 
Cheung & Moses, 2018). 

The risk factors for GDM include high maternal age, 
parity, diet, pregnancy obesity, ethnicity, family history of 
diabetes, history of GDM in a previous pregnancy, delivery 
of an infant with macrosomia, essential hypertension, or 
pregnancy-related hypertension, history of spontaneous 
abortions, and unexplained stillbirths. GDM results in 
adverse neonatal outcomes that include congenital 
disabilities, retinopathy, nephropathy, central nervous 
system, cardiac problems, increased fat mass, respiratory 
distress, respiratory asphyxia, prematurity, and macrosomia 
(Plows et al., 2018). GDM increases the risk of 
preeclampsia, induced labor, cesarean delivery, diabetic 
ketoacidosis, and future type II diabetes. Despite little 
attention paid to GDM in low- and medium-income 
countries, it contributes to maternal mortality and morbidity 
(Mukona, 2017).  

According to World Health Organization (2014), self-
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care means the ability of individuals, families, and 
communities to improve health, prevent diseases, maintain 
health, and adapt to illness and disability with or without 
the support of healthcare providers (Kolivand, 2018). The 
self-care education has changed from a purely educational 
and passive approach to awareness, decision-making for 
empowerment, and self-care. Self-care education and self-
care support are two essential elements of diabetes care and 
should be provided as soon as diabetes is diagnosed 
(Kusemwa et al., 2019). 

All pregnant women need to acquire knowledge about 
GDM, its causes, manifestations, complications, and 
prevention (International Diabetes Federation, 2017). So, 
the nursing role is very important in managing gestational 
diabetes. The nurse is responsible for teaching the patient 
how to self-monitor and record glucose and ketones at 
home. During prenatal visits, the nurse reviews the blood 
glucose and diet logs to make recommendations about 
monitoring, medication administration, and providing a 
healthy, well-balanced eating plan for women taking into 
consideration carbohydrate intake and physical activity if 
women are unable to manage gestational diabetes with diet 
and activity alone (American Diabetes Association, 2014). 
Addressing GDM issues also addresses the third and fourth 
objectives of the sustainable development goals that seek to 
reduce maternal, neonatal, and child morbidity and 
mortality rates by 2030 (Jolivet, 2018). 

2. Significance of the study 
Elnashar's study at Benha University (2014) clarified 

that the prevalence of GDM in Egypt gestational diabetes is 
ranged between 4-14%. Also, the study done by El Sagheer 
and Hamdi (2018) clarified that the prevalence of GDM 
was 8.8%. Early recognition of GDM and self-care 
practices is essential to prevent maternal morbidity and 
mortality. There are deficient studies in Mansoura city, so 
the present study will assess knowledge and self-care 
practices and enhance women's self-care practice regarding 
gestational diabetes mellitus. 

3. Aim of the study 
This study aims to construct and evaluate the effect of 

self-care guidelines on the knowledge and practice of 
pregnant women with gestational diabetes mellitus through: 
- Exploring the knowledge and self-care practices utilized 

by pregnant women with gestational diabetes mellitus. 
- Designing and implementing self-care guidelines for 

pregnant women with gestational diabetes mellitus. 
- Evaluate the effect of self-care guidelines on the 

knowledge and self-care practice of pregnant women 
with gestational diabetes mellitus. 

3.1. Research hypothesis 
The self-care guidelines will positively affect the 

knowledge and practice of women with gestational diabetes 
mellitus.  

 

4. Subjects & Methods 
4.1. Research design 

Quasi-experimental (one group pre/post-test) design 
was utilized for pregnant women with diabetes mellitus. 
The quasi-experimental research design (also called a non-
randomized controlled trial (RCT) involves the 
manipulation of independent variables. However, it lacks 
randomization of participants in experimental groups, 
which is one of the essential characteristics of the RCT. In 
addition, some quasi-experimental even lack a control 
group for comparison. 

In other words, quasi-experimental designs are 
generally used to establish the causality (effect of the 
independent variable on the dependent variable) in 
situations where researchers are not able to randomly assign 
the subjects to groups or, for various reasons in certain 
situations, cannot have a control group for comparison in an 
experimental study (Sharma, 2018). 
4.2. Research setting 

The study was carried out at all Obstetrics and 
Gynecological Specialty Center Antenatal Clinics at 
Mansoura University Hospitals, Mansoura City, Dakahlia, 
Egypt. The setting consists of one floor divided into six 
sections: Admission unit, gynecological examination unit, 
vesicular mole unit, and room for nursing staff. The official 
working hours at the antenatal clinic begin at 9 am and end 
at noon daily except Thursday. The routine antenatal care 
was provided by two nurses and five obstetricians 
(consultant, specialist assistant, specialist, and two junior 
residents). The flow rate of gestational diabetic women was 
7-8 women per week.     

4.3. Subjects    

A purposive sample of 200 pregnant women who 
attended the previously mentioned setting and fulfilled the 
inclusion criteria was enrolled in this study for ten months. 
According to Dawson et al. (2002), the sample size was 
calculated using a formula provided:  

 
Where  
n= sample size 
Z α/2 = 1.96 (The critical value of the Z distribution 
corresponding to a 95% confidence level). 
P= prevalence of women with GDM Gestational diabetes 
affects 10-20% (15%) of pregnancies (Bener et al., 2011). 
E= margin of error (1-5%). 

According to the previous equation, the sample size 
was 180 women with GDM (after adding 10% to 
compensate for the missing). 
Inclusion criteria  

The sample included women diagnosed with 
gestational diabetes mellitus, free from any other medical 
diseases, prime and multipara, weeks of gestations between 
16-24 weeks, accepted to participate in this study, and can 
read and write. 
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4.4. Tools of the study 
4.4.1. Structured Interview Questionnaire  

The researcher designed this questionnaire to collect 
data related to women's characteristics, health history, and 
knowledge regarding gestational diabetes mellitus. It 
included two parts. The first part included the personal 
characteristics and women's health history as follows: 
- Personal data included the mother's name, age, education, 

marital status, residence, occupation, family income, and 
telephone number. 

- Obstetrical history included the number of gravidities, 
previous gestational diabetes, mode of last delivery, and 
previous macrosomia.  

- Present obstetrical history included gestational age, 
spacing between present and previous pregnancy 
(pregnancy interval), regularity of antenatal visits, number 
of visits per month, and methods of discovering 
gestational diabetes. 

- Family history included positive family history of 
diabetes mellitus, gestational diabetes, thyroid disease, 
and obesity in the first-degree relatives.  

The second part included women's knowledge 
regarding gestational diabetes mellitus. It included 15 
questions (open-end questions) classified under three 
knowledge domains that were knowledge about GDM (4 
questions), healthy diet (8 questions), and physical activity 
(3 questions). 
Scoring system 

For each knowledge item, the correct response was 
scored two, the incomplete was scored one, and the 
incorrect or did not know answer scored zero. The woman 
was considered to have a satisfactory level of knowledge if 
the score was ≥60%, and if the percent score was <60%, it 
was considered an unsatisfactory level of knowledge (Abd 
Elgawad, 2013). 

4.4.2. Women Reported Self-Care Practice 
Checklists 

The researcher developed this tool to assess the women 
reported self-care practice. It included four checklists, 
enclosing the women's reported practices regarding the 
nutritional practice (7 healthy practices), physical activity 
(4 healthy practices), insulin self-injection, blood glucose 
self-monitoring (5 correct practices), and prevention of 
infection (4 healthy practices). 
Scoring system 

A correct response was scored two, an incomplete step 
was scored one, and an incorrect step was scored zero. The 
practice was considered satisfactory if the percent score 
was ≥60% and unsatisfactory if less than 60% (Abd 
Elgawad, 2013). 

4.5. Procedures  
The tools were reviewed for content validity by a jury 

of nine experts in obstetrics and gynecological nursing and 
medicine to ascertain their content validity. They were 
requested to express their opinions and comments on the 

translated tool. The tools were modified according to jury 
opinions, such as adding items (such as marital status and 
family history of thyroid diseases) and changing the 
translation of some words and sentences. 

The tools’ reliability was tested using Cronbach's 
Alpha coefficient test, which revealed that the tools 
consisted of relatively homogenous items, as showed by the 
moderate to the high reliability of each tool. The 
Cronbach’s Alpha coefficient test was 0.85 for both tools. 

Before starting the study, an official letter was issued 
from the Dean of the Faculty of Nursing to the director of 
the previously mentioned study setting requesting 
cooperation and permission to conduct the study in ante-
natal clinics, after explaining the aim of the study. 

Ethical considerations: The title and aim of the study 
and the expected outcomes have been illustrated. The 
researcher explained the aim of the study to each woman to 
have her verbal consent. This consent was obtained after a 
brief explanation of the study to assure them that the 
information obtained was confidential and used only for the 
study. 

The pilot study was carried out on 10% of the study 
subjects, which represented 20 women who were excluded 
from the primary study sample. The purposes of the pilot 
study were to test the applicability, clarity of the study 
tools, and feasibility of the research process, and it served 
to estimate the time needed to complete the tools. It also 
helped find any obstacles and problems that might interfere 
with the data collection process. Based on the pilot study 
findings, certain modifications to the tools were done.  

Fieldwork: The data collection expended ten months, 
from August 2018 to the end of May 2019. According to 
the schedule of obstetrics outpatient clinics, the antenatal 
clinic was visited by the researcher three days a week 
(Sunday, Monday, and Tuesday) from 9.00 am to 12.00 pm. 
The data collection process was conducted using face to 
face interview technique that was on an individual basis and 
in a private area in the center to ensure confidentiality and 
privacy.  

The researcher interviewed the pregnant woman after 
reviewing her medical record, ensured her health status, 
explained the aim of the study, and asked for participation. 
Upon consent to participate, each pregnant woman was 
interviewed to assess general characteristics, knowledge, 
and reported self-care practice regarding GDM. The 
average time for the completion of interviewing 
questionnaire was (20-25 minutes). The number of 
interviewed women per day ranged from two to three 
pregnant women. The researcher filled the questionnaire 
during the waiting time of the women during their antenatal 
visits. After completion, the researcher ensured that all 
statements included in the tools were completed. 

Guidelines’ development phase: The guidelines were 
designed based on the baseline data collected (pre-test). The 
guidelines aimed to improve the women's knowledge and 
practice regarding gestational diabetes mellitus. In 
designing the guidelines, an educational booklet was 
developed in suitable and simple Arabic language. Various 
teaching methods were considered, including lecturing, 
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small group discussion, brainstorming, demonstration, and 
redemonstration. 

After developing the educational booklet, the 
researcher started to give it to studied women for reading 
and carried out correct practice during this phase. The 
educational booklet covered the theoretical and practical 
part of caring for women with gestational diabetes mellitus 
as follows: 
- Definition of gestational diabetes mellitus. 
- Reasons and predisposing factors of GDM. 
- Diagnosis of GDM. 
- Complications of GDM on the mother and the baby. 
- Self-care practice about a healthy diet. 
- Self-care practice about exercise. 
- Self-care practice about blood glucose monitoring. 
- The practice of self-insulin injection and doses. 
- Self-care practice about skin and foot care. 
- Self-care practice about perineal care. 
- Differentiate between hypoglycemia and hyperglycemia 

and how to deal with each one. 
- The importance of the antenatal visit  

Evaluation phase: After completing the implementation 
phase, the post-test was done three weeks after 
implementation using the same tools previously used in the 
pre-test. The post-test assessment aimed to compare the 
mothers' knowledge and practice to determine the effect of 
the intervention on women's knowledge and self-care 
practices. 

4.6. Data analysis  
Upon completion of data collection, variables included 

in the structured interview questionnaire and women's 
practice reported checklists were coded prior to 
computerized data entry. The raw data were coded and 
transformed into coding sheets, and the results were 
analyzed using (the SPSS version 20) statistical software 
package. Output drafts were checked against the revised 
coded data for typing and spelling mistakes. Finally, data 
were tabulated, and analysis and interpretation of data were 
conducted. The significance level was considered at 
p≤0.05, and 0.01 was considered a high statistical 
significance level. 

5. Results  
Table 1 illustrates the studied women's characteristics. 

More than half of the studied women (52%) were in the age 
group over 30 years, with a mean age of 29.7±5.8. More 
than two-thirds of the studied women (66.0%) had 
secondary levels of education. Almost all of them (98.0%) 
were married, and 76.0% had a rural residence. Meanwhile, 
only 2% reported enough family income. 

Table 2 indicates that more than two-thirds (66.0%) of 
studied women were multigravida. The mean gravidity was 
1.97±0.91. Concerning previous gestational diabetes, more 
than one-tenth of them (18.2%) had previous gestational 
diabetes, and most of the studied women (87.9%) were 
previously delivered by cesarean section. More than one-
third of them (39.6%) had previous macrosomia. Moreover, 

the mean gestational age was 21.36±2.49 weeks, with a 
mean of 3.44±2.75 years of space between pregnancies.  

Furthermore, 52% reported irregular antenatal follow-
up with a mean number of visits per month of 1.42±0.5 
visits. Meanwhile, more than one-third of women (44.0%) 
discover GDM by signs and symptoms. 

Figure 1 shows that more than three-quarters of the 
studied women (86.0%) had a family history of diabetes 
mellitus. More than one-third of studied women (44.0%) 
had a family history of gestational diabetes. Concerning 
obesity, it was observed that more than one-third (38.0%) 
of the studied women had a family history of obesity, and 
only 10% had a history of thyroid disease.   

Table 3 displays that more than three quarters (82.0%) 
incorrectly defined gestational diabetes, and 68.0% could 
not identify the cause pre guidelines implementation 
compared to none of them post-self-care guidelines 
implementation. More than two-thirds of the studied 
women (64.0%) knew signs and symptoms of GDM 
incompletely pre implementing self-care guidelines 
compared to 98% of them knowing signs and symptoms of 
GDM post guidelines correctly and completely, with a 
highly statistically significant difference between the two 
study phases.  

Additionally, the majority of studied women (94.0%) 
could not mention the contents of a healthy meal, the 
number of daily meals, the importance of drinking milk, the 
importance of eating vegetables pre-self-care guidelines 
implementation compared to 100% of them identified them 
correctly and completely post self-care guidelines 
implementation with a statistically significant difference 
between the two study phases.  

Furthermore, 96.0% and 94.0%, respectively, did not 
know the importance of physical exercise for women with 
GDM, the type of exercise performed, and precautions for 
the performance of exercise for women with gestational 
diabetes, the improvement of knowledge reached 100% in 
post-test with highly statistically significant differences at 
(p<0.001). 

Table 4 displays that half of the studied women 
(50.0%) did not apply a diet regimen during pregnancy 
compared to 96% applying a diet regimen correctly post 
implementing guidelines. 88.0% of women did not eat a 
suitable number of daily meals before implementing self-
care guidelines, while 96% ate a suitable number of meals 
post-implementation. Besides, 74.0% did not eat vegetables 
daily, 72% did not eat a balanced meal, 46% did not take an 
adequate amount of fluid per day, and 36% did not drink 
milk, compared to 86%, 94%, 98%, 92% post-self-care 
guidelines implementation with highly statistically 
significant differences at (p<0.001).  

Meanwhile, 88% of them reported that they did not 
practice any exercise pre-implementing the self-care 
guidelines, 96% did not exercise adequate time, and 94% 
did not take exercise precautions pre-implementation of 
self-care guidelines compared to 94%, 100%, 100% 
respectively post self-care guidelines implementation with 
statistically significant differences at (p<0.001). 
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Regarding the practice of insulin self-injection and 
blood glucose monitoring, the table reveals that 84% of 
women did not monitor their blood glucose with the proper 
frequency/week, 78% did not use a home device for 
monitoring glucose, 58% monitored the blood glucose in 
the wrong time pre-implementation of self-care guidelines 
compared to 88%, 84%, 100% respectively post-
implementation of self-care guidelines at p <0.001. Also, 
64% of them could not record their blood glucose result and 
show them to the doctor pre-implementation of self-care 
guidelines increased significantly to 98% post-intervention. 

Women's practice regarding infection prevention 
reveals that 76% of women incorrectly wash their hands 
after using the toilet, 86% did not care for the perineal area, 
and 80% did not take corrective action regarding signs of 
infection pre-implementation of self-care guidelines 
compared to 100%, 98%, 100% did them correctly after 
implementation of self-care guidelines with statistically 
significant differences at p<0.001. 

Table 5 compares total women's knowledge and 
reported self-care practice before and after self-care 

guidelines. The results show highly statistically significant 
differences between pre and post-self-care guideline 
implementation at p <0.001. 
Table 6 presents the relationship between women's 
characteristics and their total knowledge pre- and post-
implementing self-care guidelines. It displays statistically 
significant relations between total women's knowledge and 
their age at pre and post-test. There is an association 
between the number of gravidities, previous gestational 
diabetes, and knowledge pre-implementation of self-care 
guidelines. In contrast, education, residence, and previous 
macrosomia relate to women's knowledge post-
implementation of self-care guidelines. 

Table 7 clarified no statistically significant relations 
between women’s characteristics and their total practices 
pre-implementing self-care guidelines. Additionally, a 
relationship between total women's practices and their age, 
education, residence, number of gravidities, and previous 
gestational diabetes after implementation of self-care 
guidelines. 

Table (1): Frequency and percentage distribution of the studied women characteristics (n=200). 

Women characteristics  No % 
 Age 

<20y 12 6.0 
20-30y 84 42.0 
>30y 104 52.0 
Mean±SD 29.7±5.8 

Education 
Read & Write 8 4.0 
Basic education 28 14.0 
Secondary education 132 66.0 
University 32 16.0 

Marital Status 
Divorced 4 2.0 
Married 196 98.0 

Residence   
Rural 152 76.0 
Urban 48 24.0 

Occupation 
Work 20 10.0 
Not work 180 90.0 

Family income 
Enough 4 2.0 
Inadequate 196 98.0 
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Table (2): Frequency and percentage distribution of the studied women’s obstetric history (n=200). 

Previous obstetrical history No % 
Number of gravidities   

Prime 68 34 
Multi 132 66 
Mean ± SD 1.97 ± 0.91 

Previous gestational diabetes   
Yes 24 18.2 
No 108 81.8 

Mode of last delivery  
Normal 10 7.6 
CS 116 87.9 
With help 6 4.5 

Previous macrosomia  
Yes 52 39.6 
No 80 60.4 

Present obstetrical history 
Gestational age (weeks)       21.36±2.49 
The interval between pregnancies (years) 3.44 ± 2.75 

Regular antenatal visits (months) 
Yes 96 48 
No 104 52 
Mean ± SD  1.42 ± 0.5 

Method of discovering GDM  
By luck 24 12 
At antenatal visit 16 8 
Diabetic patient 12 6 
Signs and symptoms 88 44 
Doctor order 60 30 

 

 
# The woman's response includes more than one answer 

Figure (1): Percentage distribution of the studied women's family history. 
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Table (3): Comparison of women's knowledge regarding gestational diabetes pre- and post-self-care guidelines 
implementation (n=200). 

Knowledge domain 
Pre-test          Post-test 

Z P Incorrect  Incomplete Complete Incorrect  Incomplete Complete 
No % No % No % No % No % No % 

Knowledge about GDM  
 Definition of GDM 164 82 36 18 0 0 0 0 0 0 200 100 13.210 <0.001 
 Causes of GDM 136 68 64 32 0 0 0 0 0 0 200 100 12.828 <0.001 
 Signs and symptoms of GDM  72 36 128 64 0 0 0 0 4 2 196 98 12.792 <0.001 
 Complications of GDM 92 46 108 54 0 0 0 0 0 0 200 100 12.670 <0.001 

Knowledge about a healthy diet 
Contents of healthy meal 188 94 12 6 0 0 0 0 0 0 200 100 13.763 <0.001 
Body weight during pregnancy 184 92 16 8 0 0 0 0 0 0 200 100 13.653 <0.001 
Number of daily meals for women with 
GDM 188 94 12 6 0 0 0 0 0 0 200 100 13.763 <0.001 

Amounts of fluids/day 140 70 60 30 0 0 0 0 8 4 192 96 12.792 <0.001 
Fluids limitations for women with GDM   140 70 60 30 0 0 0 0 10 5 190 95 12.776 <0.001 
Importance of drinking milk 188 94 12 6 0 0 0 0 0 0 200 100 3.619 <0.001 
Importance of fruits 184 92 16 8 0 0 0 0 0 0 200 100 8.105 <0.001 
Importance of eating vegetables 188 94 12 6 0 0 0 0 0 0 200 100 10.751 <0.001 

Knowledge about physical activity 
Importance of physical exercise for women 
with GDM 192 96 8 4 0 0 0 0 0 0 200 100 13.881 <0.001 

Type of exercise performed by women with 
gestational diabetes 188 94 12 6 0 0 0 0 0 0 200 100 13.763 <0.001 

Precautions for the performance of exercise 188 94 12 6 0 0 0 0 0 0 200 100 13.763 <0.001 

Table (4): Comparison of women's reported self-care practices pre/post-implementation of the self-care guidelines 
(n=200). 

Self-reported practice 

Pre-test          Post-test 

Z P Not 
done 

Done 
incorrectly 

Done 
correctly 

Not 
done 

Done 
incorrectly 

Done 
correctly 

No % No % No % No % No % No % 
Nutritional practices                

Apply diet regimen during pregnancy  100 50 88 44 12 6 0 0 8 4 192 96 12.277 <0.001 
Number of meals per day 176 88 24 12 0 0 0 0 8 4 192 96 13.286 <0.001 
balanced meal content 144 72 56 28 0 0 0 0 12 6 188 94 12.673 <0.001 
Adequate amount of fluids per day  92 46 92 46 16 8 0 0 4 2 196 98 12.014 <0.001 
Drinking milk per day 72 36 104 52 24 12 0 0 16 8 184 92 11.852 <0.001 
eating fruits daily 12 6 156 78 32 16 0 0 0 0 200 100 12.557 <0.001 
eating vegetables daily 148 74 44 22 8 4 0 0 28 14 172 86 12.484 <0.001 

Physical activity practices 
Performing exercise 176 88 20 10 4 2 0 0 12 6 188 94 13.140 <0.001 
Type of exercise performed by the woman 180 90 8 4 12 6 0 0 0 0 200 100 13.443 <0.001 
Adequate time of exercise performance  192 96 0 0 8 4 0 0 0 0 200 100 13.856 <0.001 
Taking precautions at performance 
exercise 188 94 12 6 0 0 0 0 0 0 200 100 13.763 <0.001 

Practices of insulin self-injection & Blood glucose monitoring 
Changing injection site each time 112 56 88 44 0 0 0 0 0 0 200 100 12.680 <0.001 
Use of a home device for monitoring 
glucose, 156 78 0 0 44 22 32 16 0 0 168 84 11.136 <0.001 

Frequency of monitoring blood 
glucose/week 168 84 32 16 0 0 0 0 24 12 176 88 12.847 <0.001 

Timing of monitoring blood glucose 116 58 84 42 0 0 0 0 0 0 200 100 12.694 <0.001 
Recording result and showing it to the 
doctor 16 8 128 64 56 28 0 0 4 2 196 98 11.283 <0.001 

Practices in preventing infection 
Frequently washing their hands after using 
the toilet 16 8 152 76 32 16 0 0 0 0 200 100 12.443 <0.001 

Wiping after using the toilet 40 20 152 76 8 4 0 0 0 0 200 100 12.847 <0.001 
Caring for perennial area 172 86 28 14 0 0 0 0 4 2 196 98 13.286 <0.001 
Women's actions regarding signs of 
infection 160 80 40 20 0 0 0 0 0 0 200 100 13.140 <0.001 
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Table (5): Comparison of total women's knowledge and total reported practice pre/post-implementation of self-care 
guidelines (n=200). 

  
  

Pre-test          Post-test 
Z P Satisfactory Unsatisfactory Satisfactory Unsatisfactory 

No % No % No % No % 
Total Knowledge 8 4 192 96 180 90 20 10 13.115 <0.001 
Total practices 10 5 190 95 188 94 12 6 13.342 <0.001 

Table (6): Relation between knowledge, women characteristics, and obstetric data pre/post implementing self-care 
guidelines (n=200). 

Items 
Knowledge Pre Knowledge Post Test of significance 

Satisfactory Unsatisfactory Satisfactory Unsatisfactory Pre Post 
No % No % No % No % c2 P c2 P 

Age 
<20y 2 25 10 5.2 12 6.7 0 0 

6.309 0.043 7.245 0.027 20-30y 4 50 80 41.7 80 44.4 4 20 
>30y 2 25 102 53.1 88 48.9 16 80 

Education  
Read and write 0 0 8 4.2 0 0 8 40 

2.489 0.477 77.609 <0.001 Primary 2 25 26 13.5 28 15.6 0 0 
Secondary 6 75 126 65.6 124 68.9 8 40 
University 0 0 32 16.7 28 15.6 4 20 

Marital Status   
Divorced 0 0 4 2.1 4 2.2 0 0 0.170 0.680 0.454 0.501 Married 8 100 188 97.9 196 97.8 20 100 

Residence 
Rural 8 100 144 75 132 73.3 20 100 2.632 0.105 7.018 0.008 Urban 0 0 48 25 48 26.7 0 0 

Occupation  
Work 0 0 20 10.4 20 11.1 0 0 0.926 0.336 2.469 0.116 Not work 8 100 172 89.6 160 88.9 20 100 

Family income 
Enough 0 0 4 2.1 4 2.2 0 0 0.170 0.680 0.454 0.501 Not enough 8 100 188 97.9 176 97.8 20 100 

Number of gravidities  
Prime 6 75 62 32.3 64 35.6 4 20 6.243 0.012 1.941 0.164 Multi 2 25 130 67.7 116 64.4 16 80 

Previous gestational diabetes  
Yes 2 100 22 17.5 20 17.2 4 33.3 8.804 0.003 1.849 0.174 No 0 0 104 82.5 96 82.8 8 66.7 

Mode of last delivery  
Normal 0 0 8 6.3 8 6.9 0 0 

0.210 0.900 1.370 0.504 CS 2 100 114 90.5 104 89.7 12 100 
With help 0 0 4 3.2 4 3.4 0 0 

Previous macrosomia 
Yes 2 100 50 39.7 44 37.9 8 66.7 2.969 0.085 3.723 0.054 No 0 0 76 60.3 72 62.1 4 33.3 
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Table (6): Relation between self-reported practice, women characteristics, and obstetric data of pre/post 
implementing self-care guidelines (n=200). 

Items 
Practice Pre Practice Post Test of significance 

Satisfactory Unsatisfactory Satisfactory Unsatisfactory Pre Post 
No % No % No % No % c2 P c2 P 

Age 
<20y 2 20 10 5.3 12 6.4 0 0 

3.740 0.154 9.024 0.011 20-30y 4 40 80 42.1 74 39.4 10 83.3 
>30y 4 40 100 52.6 102 54.3 2 16.7 

Education  
Read and write 0 0 8 4.2 8 4.3 0 0 

0.854 0.836 12.016 0.007 Primary 2 20 26 13.7 28 14.9 0 0 
Secondary 6 60 126 66.3 126 67 6 50 
University 2 20 30 15.8 26 13.8 6 50 

Marital Status  
Divorced 0 0 4 2.1 4 2.1 0 0 0.215 0.643 0.261 0.610 Married 10 100 186 97.9 184 97.9 12 100 

Residence  
Rural 8 80 144 75.8 140 74.5 12 100 0.092 0.761 4.031 0.045 Urban 2 20 46 24.2 48 25.5 0 0 

Occupation  
Work 2 20 18 9.5 20 10.6 0 0 1.170 0.279 1.418 0.234 Not work 8 80 172 90.5 168 89.4 12 100 

Family income 
Enough 0 0 4 2.1 4 2.1 0 0 0.215 0.643 0.261 0.610 Not enough 10 100 186 97.9 184 97.9 12 100 

Number of gravidities  
Prime 6 60 62 32.6 68 36.2 0 0 3.171 0.075 6.576 0.010 Multi 4 40 128 67.4 120 63.8 12 100 

Previous gestational diabetes  
Yes 2 50 22 17.7 20 16.7 4 50 2.647 0.104 5.470 0.019 No 2 50 102 82.3 100 83.3 4 50 

Mode of last delivery  
Normal 0 0 8 6.5 8 6.7 0 0 

0.427 0.808 0.883 0.643 CS 4 100 112 90.3 108 90 8 100 
With help 0 0 4 3.2 4 3.3 0 0 

Previous macrosomia  
Yes 2 50 50 40.3 47 39.2 5 62.5 0.150 0.698 1.693 0.193 No 2 50 74 59.7 73 60.8 3 37.5 

6. Discussion 
 Gestational diabetes is defined as carbohydrate 

intolerance of variable severity with onset or first 
recognition during pregnancy (Buschur et al., 2018). It 
occurs in women with insulin resistance and relative 
impairment of insulin secretion. Identifying this group of 
women and caring for them prevents perinatal morbidity 
and improves long-term outcomes for mothers and their 
children (Charles et al., 2014).  

The therapeutic diet of GDM is complex. It includes 
specific behavioral changes on the part of women with 
GDM. So, the women's life with GDM may depend on their 
participation in their therapeutic diet. This participation 
requires the women to learn new information, skills, and 
actions to deal with practical items of self-care 
management, including diet, exercise, self-blood glucose 
monitoring, insulin therapy, and injection. The needs of 
gestational diabetic women include eating a carefully 
planned diet, getting plenty of exercise, maintaining a 
healthy pregnancy weight, and monitoring glucose levels 
(Thomas, 2018). The present study aims to construct and 

evaluate the effect of self-care guidelines on the knowledge 
and practice of pregnant women with gestational diabetes 
mellitus. 

 More than two-thirds of the studied women had 
secondary education regarding educational level. From the 
researcher's point of view, the increased prevalence of 
gestational diabetes among housewives and low educated 
may be due to decreased knowledge about gestational 
diabetes mellitus, poor information regarding healthy diet, 
and decreased practice of physical work at home. As 
evidenced in the current study, the information about diet 
and exercise among most women was incorrect before 
intervention. This finding was congruent with El-
didamoney (2016), who found an increased prevalence of 
the disease among low educated women, incongruent with 
Abd-elhady (2002). They found that more than half of the 
sample was illiterate, and educational level was not a factor 
in causing gestational diabetes mellitus in his study.  

More than half of the sample's follow-up visits during 
pregnancy were irregular. Waldron (2011) supported this 
result, finding that most of the sample was carless for 
follow-up, increasing the risk of complications. Concerning 
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women's parity, the present study finds that more than two-
thirds were multi multigravida. This finding aligns with 
Elshair et al. (2012) in their study in  Gaza Strip, which 
found that most pregnant women were multipara. This 
finding might indicate an association between parity and 
GDM. This result agrees with Egeland et al. (2000), who 
found that gravidity increased the risk of GDM for women 
with two, three, and four or more deliveries. In contrast, 
this finding was incongruent with, Mukona (2017), who 
showed no association between GDM and gravidity but 
could be mediated by other factors such as obesity.  

Also, the findings reveal that majority of them had a 
family history of diabetes mellitus among their first-degree 
relatives, and about half of them had previous gestational 
diabetes. Additionally, more than half of them had previous 
macrosomia. This finding was supported by Al sultan et al. 
(2004), who found that history of gestational diabetes 
mellitus in a previous pregnancy, family history of diabetes 
mellitus in a first-degree relative, and macrosomia were risk 
factors for subsequent gestational diabetes. This result is 
supported by the American Diabetes Association (ADA) 
(2006), which stated that women under 25 years of age had 
normal body weight, no first degree relative with diabetes 
mellitus, and no history of poor obstetric outcomes at low-
risk gestational diabetes mellitus. From the researcher's 
point of view, weight gain during pregnancy is related to 
traditional customs in Egyptian culture. There is a positive 
relationship between weight gain during pregnancy and the 
wellness of the mother and fetus.    

The present study also reveals 3.44±2.75 years of space 
between pregnancies. This short interval between 
pregnancies might be a factor in developing gestational 
diabetes. This result agrees with Kamal (2005), who found 
that one-quarter of women with GDM, their youngest child, 
aged less than two years. Also, El-didamoney (2016) 
reported that more than two-thirds had a short interval 
between pregnancies.  

Regarding women's knowledge about GDM, the 
present study's finding shows that most women had 
unsatisfactory total knowledge preimplantation of self-care 
guidelines. Most of them could not identify the GD 
correctly, and around two-thirds could not identify the 
causes. This result agrees with Kamal (2005), who found 
that most of the studied women had a poor level of 
knowledge about GDM.  

On the other side, women's knowledge about a healthy 
diet is one of the GDM self-care items. The current study 
results show that most of the studied women did not know 
the contents of healthy meals, the number of daily meals, or 
the importance of drinking milk and eating vegetables. This 
finding reflects the extreme need of the studied women to 
be supported with proper diabetic education, particularly 
during pregnancy. These results agree with Reader (2007) 
and Brown et al. (2017), who studied medical nutrition 
therapy and lifestyle intervention in gestational diabetes. 
They found that two-thirds of the studied women need 
nutritional support and appropriate knowledge.  

Regarding women's practices regarding diet, the 
current study results show that the half of the studied 
women did not apply a diet plan for GDM during 
pregnancy, most of them did not eat a suitable number of 
daily meals, and near three quarters did not eat vegetables 
daily, did not eat a balanced meal. More than one-third did 
not take an adequate amount of fluid per day and did not 
drink milk. These improper practices might be referred to 
their poor knowledge regarding diabetic care before self-
care guidelines implementation. These results agree with a 
study done in Zimbabwe by Kusemwa et al. (2019), who 
found that about nearly half of the participants ate fast 
foods, which is not recommended in the diet plan for such 
group population.  

The present study's findings show that most studied 
women did not practice exercise. These findings might be 
referred to their lack of awareness of the importance of 
exercise in controlling the blood sugar level. This finding is 
evident in the current study as most of them answered the 
knowledge question of the importance of exercise, types, 
and precaution for performing it incorrectly. These results 
agree with Downs (2006), who studied exercise beliefs and 
behaviors in women with gestational diabetes and found 
that only 39% of the women in their study were currently 
practicing exercise. This observation aligns with El-
didamoney (2016), who mentioned that one-fourth of the 
studied women did not have practice exercise currently and 
needed exercise support. Also, it agrees with Kusemwa et 
al. (2019), who found limited knowledge about gestational 
weight gain guidelines, appropriate diet, and physical 
activity. 

According to women's practice of insulin injection and 
blood glucose monitoring, the current study results show 
that more than three quarters did not monitor their blood 
glucose with adequate frequency and did not use home 
devices for monitoring glucose. This finding might be 
referred to their low socioeconomic standards to get a home 
device or visit the lab for frequent monitoring, as only two 
percent of them reported that they had enough income. 
These findings matched those of studies conducted by 
Agarwal et al. (2010) and El-didamoney (2016) in Egypt. 
They studied the health needs of gestational diabetic 
women. They found that about two-thirds of the studied 
women had poor knowledge about insulin injection and 
blood-sugar monitoring in more than three-quarters of their 
samples.  

Women's practice regarding infection prevention 
reveals that more than three-fourths of women incorrectly 
wash their hands after using the toilet, do not care for the 
perineal area, and take corrective action regarding signs of 
infection pre-implementation of self-care guidelines. This 
finding may be referred to their poor knowledge and lack of 
educational programs regarding infection prevention in 
diabetic females. This result agrees with Hatfield (2013), 
who reported that symptoms of UTI for women with 
gestational diabetes were: Frequent urination, burning with 
urination, and cloudy urine, while symptoms of vaginal 
infection were cheesy-white vaginal discharge and severe 
itching and discomfort. Most women do not wash their 
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hands after using the toilet or care for the perineal area. 
From the researcher's point of view, this finding may be 
referred to their poor knowledge and lack of educational 
programs regarding infection prevention in diabetic 
females.  

The present study results show a significant increase in 
the level of knowledge and improvement practices of the 
studied women after implementing self-care guidelines, 
supporting the current research hypothesis. It may be 
attributed to the effect of information and skills regarding 
GD entailed in the self-care guidelines booklet that helped 
the studied women with GDM acquire knowledge about 
different aspects of GD and its required self-care. This 
finding is congruent with the findings of Ankur (2010), who 
showed that educational intervention programs could bring 
about a desirable change in the knowledge among pregnant 
women regarding reproductive health.  

Also, Kamal (2005) found that most of the subjects 
who adhered to physician appointments adhered to their 
insulin therapy. Also, in the same line Clapp (2006) stated 
that diet and physical activity adherence altered the increase 
in insulin resistance, especially during mid and late 
pregnancy. Also, London et al. (2011) reported that dietary 
intervention with insulin therapy reduces the risk of fetal 
macrosomia, preeclampsia, and serious perinatal 
complications. 

Regarding the relation between knowledge and 
personal characteristics in studied pregnant women, the 
present study results show a relationship between the 
studied women's total knowledge with age (pre/post), 
education (post), residence (post), number of gravidities 
(pre), and previous GDM (pre), while no relationship 
between personal characteristics of the studied women and 
their total practices in all personal characteristics (pre) but 
in the post-implementation phase, there were significant 
relationships between the total practice and age, education, 
residence, number of gravidities, previous gestational 
diabetes. From the researcher's point of view, the major 
ratio of studied women with GDM was educated and 
wishful to know and learn about GDM as they saw the 
significance of guidelines booklets information and apply it 
in daily self-care practices. These results agree with El 
Sagheer and Hamdi (2018), who found a relation in an 
Egyptian study between age, parity, previous gestational 
diabetes, and macrosomia and studied sample knowledge, 
and this was incongruent with, Mukona (2017), who 
showed no association between GDM and gravidity but 
could be mediated by other factors such as obesity.  

7. Conclusion 
The study concluded that the self-care guidelines 

positively affected the knowledge and practice of women 
with gestational diabetes mellitus, supporting the current 
research hypothesis. 

8. Recommendations 
Based on the results of the present study, the following 

recommendations were suggested: 

Regular and continuous health education programs are 
essential for improving the women's knowledge and self-
care practices regarding GDM, and this guidelines booklet 
should be provided in another setting, encourage nurses, 
especially midwives, to attend continuing education in the 
form of workshops, conferences, training programs and 
review update nursing care related to GDM. 

Establish a library with recent scientific books and 
magazines in the Arabic language in the practice settings. A 
budget should be allocated yearly for the educational 
activities of nurses, midwives, and women with GDM. 

The health care system should maintain an unbroken 
chain of referral and appropriate case management which 
stretches from the woman's home to the places where she 
can, as necessary, receive care for GDM and any other 
obstetric complication. 
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