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Abstract: One of the leading risk factors for disability and death worldwide is iron deficiency, affecting an 

approximation of two billion people. Aim: To determine the effect of exercise and telenursing intervention on 

iron deficiency anemia (hemoglobin level, fatigue & total symptoms of anemia). Study design: A quasi 

experimental design was utilized. Setting: The study was conducted in Medical department at Menoufia 

University hospital. Sample: Purposive sample of 100 adult patients with iron deficiency anemia were divided 

randomly and alternatively into study and control group, 50 patients of each. Tools: 1-Structured Interview 

Questionnaire cover sociodemographic & Patient's clinical data, and symptoms of anemia II- Piper Fatigue 

Scale. Results: There were highly statistically significant differences on mean hemoglobin score, and fatigue 

and total symptoms of anemia scores between the study and control groups on the sixth and twelfth week post 

intervention than pre intervention with highly significant improvement in the study group than control onep 

value <0.01. Conclusion: exercise intervention associated with telenursing had positive effect in increase 

hemoglobin level and decrease in fatigue and total symptoms of anemia among iron deficiency anemic patients. 

Recommendations:It is recommended for patients with iron deficiency anemia to perform regular exercises 

program as a daily routine with emphasize on compliance to follow medical and nutritional therapy. Nursing 

through telephone is an effective method for conveying educational services for patients with anemia to their 

households that accordingly enhance the relationship between patient and nurse, save time and decrease the 

cost of management.  
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I. Introduction 
The most common nutritional disorder worldwide is iron deficiency anemia (IDA) that accounts for 

nearly one-half of anemia cases 
(1 & 2)

. At least 9-20% of adult women and above 2 percent of adult men in the 

United States and most of the 3.5 billion people in developing countries have iron deficiency anemia 
(3)

. Iron 

deficiency anemia is decreasedproduction of red blood cell due to little iron stores in the body. It can result from 

inadequate intake ofiron, iron absorptiondecreased, iron demandincreased, and iron lossincreased 
(4).

 

Adults withIron deficiency is commonly related to poor dietary intake. Diet poor in iron rich sourcesis 

one strong risk factor of iron deficiency anemia in developing countries. Whereas, the most significant risk 

factor for iron deficiency anemia in both developed and developing countries isblood loss through menstruation 
(5).

 There are many factors that contribute to poor iron status as, allergy free diets in which food fortification is 

absent (gluten-free grains are often not fortified with iron), vegan, vegetarian and raw foods diets, and poor 

dietary planning (diets with little variety and high in processed foods) 
(6)

. IDA leads to many unintended 

consequences such as decrease energy, immune system problems, and neurological dysfunction (see fig.1). 

Identifying the underlying etiology and administering the appropriate therapy are keys to the evaluation and 

management of this condition. 
(7)

 .  
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Fig. (1) 

 
 

Ankowska EA, von Haehling S, Anker SD, Macdougall IC, Ponikowski P.Eur Heart J. 2013 Mar;34(11):816-

29.
(8)

 

 

Fatigue and exercise intolerance are mutual complains in anemic patients that due to decreased 

extraction of oxygen from peripheral skeletal musculature and the low ability of oxygen transportation. Fatigue 

is a subjective feeling and diffuse experience that includes physical, cognitive and psychological aspects of 

patients' life. Fatigue manifested in weakness, feeling of tiredness,and lack of energy 
(9)

. It influenced not only 

on day life but also troubled self-care activities of daily living, emotional status, and consequently the quality of 

life. There is a positive relationship between patient's activity level and feeling of fatigue, due to activity 

diminished, and individual’s strength reduced. Therefore, the various non-pharmacological management plans 

that concentrated on exercise and nutrition regulation must be effective to handle fatigue and other symptoms 
(10).

 

Regular exercise is significant for total health and must be a part of daily routine for anemic patients. 

Anemic patient doesn’t have adequate healthy red blood cells to carry oxygen to the rest of the body creating it 

challenging to perform exercises. However, that’s not to say is impossible for anemic patients to exercise. 

Exercising with anemia is possible as long patients don’t overexert themselves and follow precautions (ways) to 

safely exercise with anemia. These precautions are: 1. Start off slow. 2. Take breaks often.  3. Shorten their 

workouts. 4. Timing is key (Patients workout when they feel the most energized) 5. Talk to a doctor (Patients 

should talk to their primary care doctor to ensure their workout routine is safe and remember to always stick to 

the treatment plan already prescribed to them) 
(11)

 

Regular exercise can play a vital role in dealing with anemia and encourages a long and healthy life. 

Research suggests that regular exercise can markedly improve patient endurance and overall fitness level. It has 

been shown that aerobic and anaerobic exercise is significant for activities of daily livingperformed by anemic 

patients. Exercise performance can be enhanced through participation in structured exercise programs that, did 

not interfere with their hemodynamic,required less oxygen consumption,achieved easily and can improve their 

anaerobic and aerobic fitness 
(12)

. 

Aerobic exercise is a type of low to moderate intensity physical activity. Aerobic means in presence of 

oxygen. This oxygen is used to meet demands during exercise via aerobic metabolism. Generally, light to 

moderate intensity activities that are sufficiently supported by aerobic metabolism can be performed for 

extended periods of time 
(13)

. Aerobic exercise can change the number of red blood cells and hemoglobin level 
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in several ways. The number of red blood cells may increase and may destruct in some cases through endurance 

training 
(14).

 Exercise training can increase total hemoglobin and red cell mass, which result in enhancing oxygen 

carrying capacity.  

Food for thought (Adjusting  diet including good sources of iron and vitamin B12, such as spinach, 

eggs, oysters, beef, pork and lentils, ). Vitamin C (found in a variety of fruits) eaten with an iron-rich meal will 

help with the absorption of iron. Iron supplement is also effective 
(15)

 

Telenursing is the delivery, management, and coordination of care and services using 

telecommunications technology within the domain of nursing. Telenursing services aim to create a relationship 

with the caller, recognize the concern, evaluate the condition, solve problems in cooperation with the caller, and 

choice suitable solutions 
(16)

. Telephone support is one method of tele monitoring to give instruction related to 

disease and to support health customers in self-management activities, such as medication adherence, physical 

exercise and diet which lead to reduce the adverse effect of the disease. 

Using this technology leads to rapid access for the better services, cost reduction and easy access to the 

most appropriate specialized skills and an all-round increase in the quality of the provision of health services to 

patients. A prevalent utilization of home phone or mobile among individuals, telephone focused system 

particularly (telephone follow up call), would be a competent method for conveying educational services for 

patients to their homes that subsequently enhance nurse- patient relationship, safe time and reduce the cost of 

management 
(17)

. This nurse-led telephone intervention proved to be safe and efficient in many chronic diseases 

such as, diabetes, fatty liver disease, and hemodialysis patient 
(18, 19, and 20).

Hence this study aimed to evaluate the 

effect of exercise and telenursing intervention on iron deficiency anemia (hemoglobin level, fatigue & total 

symptoms of anemia) 

 

1.1. Significance of the Study 
It has been detected from clinical experience in Medical department at menoufia university hospital 

that more women and few men admitted with iron deficiency anemia and suffered from many symptoms related 

to diagnosis as fatigue, dizziness, breath is characterized by shortness, weakness, chest pain, coldness in hands 

and feet coldness, headaches, palpitations, ringing in ears, restless legs syndrome.  Telephone follow-up is 

considered a low cost and easily organized intervention, and a good way to manage symptoms and early 

recognition of complication, reassurance and quality aftercare; and also to exchange information and provide 

health education 
(21).

 Researches done in this area are very limited. For this reasons, this study was conducted to 

evaluate the effectiveness of exercise training program and telenursing on iron deficiency anemia.  

 

1.2. Aim of the current Study 
To determine the effect of exercise and telenursingintervention on iron deficiency anemic patients (hemoglobin 

level, fatigue & total symptoms of anemia)  

 

1.3. Research Hypothesis 
1. Anemic patients who willpractice exercise plus telephone follow up calls for 12 weeks will exhibit 

improvement in hemoglobin level,than those who will not practice exercise with telenursing. 

2. Anemic patients who willpractice exercise plus telephone follow up calls for 12 weeks will exhibit less 

fatigue level and less scores of total symptoms of anemia than those who will not practice exercise with 

telenursing.  

3. There will be a negative correlation between hemoglobin level, fatigue & total scores of symptoms of 

anemia among study group. 

 

II. Methods 
2.1.Design:A quasi experimental design was utilized to conduct the study.This design is the most frequently 

used quantitative research design. 

2.2. Setting: Medical department at menoufia university hospital 

2.3.Subject: This study was carried out on a purposive sample of100 anemic patients of both sexes with Iron 

deficiency anemia who were selected and divided alternatively and randomly into two equal groups, 50 patients 

each: 

A. Group I (study group): -practice exercises plus telenursing along with routine nursing and medical care. 

B. Group II (control group): - received routine nursing and medical care only. 

 

Inclusion criteria: 

 Conscious patients 

 With confirmed diagnosis of iron deficiency anemia.  

 Their age ranged from 18 to 40 years.  

https://www.health24.com/Experts/Question/eating-advise-for-iron-20020423
https://www.ncbi.nlm.nih.gov/pubmed/2507689
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 Their body mass index ranged from 20 to 25 kg/m2.  

 Each subject should have a mobile or home phone.during the study 

 

Exclusion criteria: 

 Patients with diabetes, cardiopulmonary diseases, kidney disorder, metabolic disorder, menstrual disorders 

or anemia caused by other pathological origins other than iron deficiency were   excepted from this study.  

 Patients who had physical impairments were excluded from this study.  

 

Sampling technique: 

Sample size was statistically calculated by using the Steven, K, Thompson 
(22)

 equation at 95% confidence 

power of the study to be 107 patientsthat 7 patients didn’t accept to participate in the study so the final number 

was 100 patients who are divided into 50 for each group 

N=
𝑁∗𝑃(1−𝑃)

 (𝑁−1)∗(𝑑2÷𝑍2) + 𝑃∗(1−𝑃) 
 

 

 

Where  

N= population size through past year (150 cases meet the criteria of selection) 

n= sample size (107) 

Z = confidence level at 95% (1.96) 

p = Probability50% (.5 used for sample size needed) 

d= Error Proportion (0.05) 

 

2.4. Instruments 

Twoinstruments were used for data collection: 

2.4.1.  structured interviewing questionnaire:established after reviewing the related literatureby the 

researchers. It was written in an Arabic to suit the level of patient's understanding. It was consisted of  three 

parts: 

A-Sociodemographic data. As age, sex, level of education, occupation residence and socioeconomic status 

B- Patient's clinical data,which includes: Hemoglobin (Hb), Weight and height were recorded and BMI was 

calculated according to the formula: BMI = Weight (Kg) / [Height (m)
 2
]. 

C-The total symptoms of anemia (Fatigue, Dizziness, Shortness of breath, Weakness, Chest pain, Hands and 

feet Coldness, Headaches, Palpitations, ringing in ears, Restless legs syndrome) were evaluated through a self-

administered questionnaire before starting the study and after 6 weeks of exercise intervention combined with 

telenursing and at the end of the study. It was given to each subject. A full instruction about the questionnaire 

was provided for each subject. Severity scoring for each symptom: 0 = No symptom. 1= slightly symptoms. 2= 

Moderate, consciousness of symptom but does not affect the daily routine of activities. 3= A lot, continuously 

troubled by the symptom and powerless to carry out the daily routine of activities. 4= Severe, symptom is 

overpowering and/or unable to carry out the daily routineof activities. It was adapted from Elnahas and Gabr, 

(2017)
 (23)

 

 

2.4.1 II- Piper Fatigue Scale (PFS): -  
It was developed by Piper (1998)

(24)
and translated into Arabic by the researcherto assess fatigue level, 

it comprises twenty-two items categorized into four reliable and correlated dimensions: behavioral severity (six 

items); connecting to the severity and grade of disruption in activity of daily living; affective meaning (five 

items) connecting to the emotional meaning credited to fatigue; sensory (five items), connecting to the physical 

symptoms; and cognitive and mood (six items), connecting to mental and mood states. The score of the scale 

ranged from zero to ten, total and subscale mean scores are derivative from summing individual items and 

dividing by the number of items in the subscale/total scale to maintain the 0-10 scaling. With severity codes :-( 

0) none, (1-3) mild. (4-6) moderate and (7-10) severe. The higher scores correspond to higher fatigue level. 

 

2.4.1Validity and Reliability  

The instruments were tested for its content validity by 3 experts in nursing field and 2 in medical field 

for clarity, relevancy, applicability, comprehensive. modifications were carried out accordingly. The reliability 

of first tool was evaluated by using a test – retestand Pearson correlation coefficient formula was usedIt was 

found to be 0,86,with a period of 2 weeks' interval, the second tool ofPiper Fatigue Scale has excellent 

reliability estimates ranging from 0.96 to 0.97. Internal consistency reliability was very good where Cronbach’s 

α ranged from 0.84 to 0.94 for the total scalein a study of 584 patients with cancer mean age 57years old 
(25)

In 

the present study, the test –retest reliability of the total Piper Fatigue Scale was 0.90 at 10 patients with a period 

of two weeks' interval. 
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2.5 Formal consideration:A permission to conduct the studywas obtained from director and chief person in 

medical department after explaining the aim of the study. 

2.6 protection of human rights: The researchers explained the purpose of thestudy and the rights of subjects, 

including anonymity,confidentiality, and withdrawing at any time.  Informed consent was obtained from the 

patientswho agreed to participate. 

2.7. Pilot Study 

was piloted on 10 % of patients with iron deficiency anemia before starting the data collection and those 

subjects excluded. It revealed feasibility of instrument to carry out the study. 

 

2.8. Field of Work 

Conceptual framework: The telenursing intervention is depending on Cox’s Interaction Model of Client Health 

Behavior 
(26).

 This model offers help in defining the optimum way for a nurse to interconnect with a patient to 

reach optimistic health outcomes. The TN intervention is planned to ensure continuity of care for patient and 

their families through a telephone call service providing nursing instruction to meet patient’s needsfor: A-health 

information; information is provided about the patient’s health status and clarify treatments, medication, tests 

and the total condition; the simplicity of the information that is given is a significant aspect in gratification
(27).

 B- 

Affective support:  is achieved by giving enough time for patients and their families to express their feelings and 

the nurse will listen considerately to their concerns which is a forecaster of satisfaction. C-Help in decision-

making: The TN nurse will enable patients’ participation in decision making by updating them of how their care 

is progressing and offering them with the diverse options that are likely to suit their wants and address their 

concerns 
(28&29))

 

Data Collection was extended from September 2018 to March 2019. The data were collected from both groups. 

 

2.9 Intervention (Exercise intervention combined with 12 weeks' nurse –telephone follow up calls) 

The exercise program involved endurance warming up, stretching, and relaxation exercises. These exercises 

were self-administered from two to three times per week for thirty to thirty-five minutes and given as a home 

program intended to promote good health and lessen fatigue and symptoms of anemia. After reviewing related 

literature and consulting expertise in physiotherapy and medical science the program was designed, Safety of 

the exercise intervention for patient with anemia was approved by the mentioned specialists that includes: the 

program consisted of three stages  

 

First stage (warming up stage) 

 It was consisted of 5 minutes warming up in the form of walking in place and going up and down for 

joint warming. Alternative flexion and extension of knee and hip jointfor five –ten times in a rhythmic and 

specific pace 

Second stage (active stage) 

 To toughen the upper, lower extremities, and trunk muscles, dynamic or static stretching exercises were 

practicedfor ten minutes at the prolonged position of the muscles, with rests for ten–fifteen seconds. 

 Resistance exercise was independently tolerated and practical for quadriceps and hamstringsfor ten 

minutes in the form of weight resistance (sand bags from 5 to 8 kg). Initially, a small weight was utilized and 

patient performed sets of repetitions starting at three sets of ten repetitions and progressed to three sets of fifteen 

repetitions with 60 second rest period in between until no longer challengingfor weight lifted. 

Third stage (cooling down stage) 

 Cool down using, breathing control, relaxation methods and relaxation positions for the patient. These 

approaches were used for teaching the patient difference between relaxation and contraction, which 

providedfrom 5–10 minutes a state of relaxation. exercise intervention was gradually increased from the second 

week forward, the number of recurrences depended on the pressure of the activities during the exercise 

intervention. 

 Adequate explanation given for each patient individually and demographic and clinical data was 

collected, baseline data about their fatigue level and total symptoms of anemia were assesses (pretest).  

 The content of the exercise trainingwas given on 2 interactive sessions. Each session was conducted for 

1 hour from 10 a.m. to 11 p.m. Presentation by using power pointand more clarification by video were used 

followed by group discussion. The type of each exercise and rest between them had been writtenin poster, it was 

performed from two to three times per week for twelve weeks at home, and every session of exercise training 

has taken about 30-40 minutes. Patients were instructed to stop exercise immediately if they felt pain, shortness 

of breath or fainting.  

 Also they were instructed about healthy eating habits foods that contain iron, types of iron and factors 

that increase iron absorption. 
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 With help of master nurse working in hospital the studied patients followed upby the researcher for 

twenty calls. In first and second months,two telephone call follows up per weekand for the following third 

monthone telephone call per one week.Fundamentally, patients were followed up for 12 weeks. Patients were 

asked about the regularity in performing trained exercise and following healthy diet in order to detecting health 

Problemsevery nurse telephone call.As soon as a health problem was discovered, patients and their caregiver 

were counseledconcerning it and recorded to be followed in the followingtelephone call. All phone calls were 

recorded on phone call Form. Problems determined throughout phone calls, suggested solution, next interview 

dates, issues and evaluations that would be described at the following interview were recorded to the same form. 

 The studied patients were reassessed after six & 12 weeks post intervention(post- test) for their 

hemoglobin level, fatigue level and total symptoms of anemia using the same format 

 2.10. Statistical Analysis 

Upon completion of data collection, data entry andstatistically analyzed using(SPSS), version 19.Qualitative 

variables were offeredas frequency and percentageand compared using a Chi-square test (χ
2
) while quantitative 

variables were presented as in the form of mean (x) and standard deviation (SD), and tested by Independent t 

test.Correlation between variables was evaluated using Pearson’s correlation coefficient (r).Level of statistical 

significant was considered at P ≤ 0.05. 

 

III. Results 
Table 1: Pointed that there were no statistical significant differences between study and control groups 

regarding socio demographic and clinical data 

Table 2:  showed that there were no statistically significant differences between the mean scores on the 

degree of fatigue for study and control groups pre intervention. While mean scores and standard deviation of 

total fatigue score for the study and control groups after 6 and 12 weeks of exercise performance with 

telenursing follow up calls were (5.01 ± .91 and 5.96 ± 1.21, 4.1 ±.68 and 5.46 ± 1.01 respectively). There were 

highly statistically significant differences between the mean scores of fatigues for both groups with p value < 

.01  

Table 3:  revealed that there was no significant statistically differences between the mean of total 

symptoms scores of iron deficiency anemia for study and control groups pre intervention. While mean scores 

and standard deviation of total symptoms of anemia for the study and control groups after 6 and 12 weeks of 

exercise performance with telenursing follow up calls were (19.01 ± .91 and 23. 6 ± 1.12, 10.18 ± 1.50 and 

19.46 ± 1.01 respectively). There was a highly statistically significant difference between the mean total 

symptoms scores of anemia for both groups with p value< .01 

Table (4) revealed that there was a negative correlation between mean score of hemoglobin level and 

mean scores of fatigue and total symptoms of anemia after 6 and 12 weeks of exercise intervention combined 

with telenursing 

 

Figure (2)Showed that there was a significant improvement in mean score of hemoglobin levels among study 

group than control after 6 weeks and 12 weeks of exercise intervention combined with telenursing 

 

Table 1:Percentage distributions of patients of the both groups according to their socio-demographic and 

clinical data. 
Variables Study group  

No=50 

Control group 

No=50 

X2 p-value 

No % No % 

 

Age in years  

 

Body mass index 

Mean ± SD 
30.56 ± 5.6  

 

23.24 ± 1.74 

Mean ±SD 
29.60 ± 4.97  

 

23.27 ± 1.59 

t-test 
0.901  

 

.120 

 
0.371  

 

.905 

Sex       

    Male 5 10 3 6 0.543 0.69 

    Female 45 90 47 94   

Education       
   Illiterate 12 24 14 28 0.405 0.939 

   Preparatory 13 26 11 22   

   Secondary   15 30 16 32   
   High education 10 20 9 18   

Marital status  

Single 

 

4 

 

8 

 

4 

 

8 

 

1.04 

 

   Married 45 90 43 86  .593 

   Divorced  1 2 3 6   

Occupation 

Worker 

   Housewife 

 
10 

40 

 
20 

80 

 
8 

42 

 
16 

42 

 
0.271 

 
0.603 

Residence        
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  Rural 
  Urban 

38 
12 

76 
24 

35 
15 

70 
30 

0.457 0.499 

Socioeconomic level 

High 

Medium  
Low 

 

8 

12 
30 

 

16 

24 
60 

 

9 

13 
29 

 

18 

26 
58 

 

 

0.102 

 

 

0.95 

 

Table (2) Comparison of piper fatigue dimensions pre, post 6 weeks and 12 weeks of exercise 

performance with telenursing follow up calls among iron deficiency anemic patients 

 
Piper Fatigue Scale  Study 

N=50 

Control  

N=50 

 

T - test 

 

 

P value 

Mean ± SD 

 

Mean ± SD 

 

 Pre intervention 

 

6.40 ± 1.08  

 

 

6.56 ± 1.19  

 

.699 .486 

 6 weeks post intervention 5.01 ± .91  
 

 

5.96 ± 1.21  
 

 
2.88 

 
.017 

 12 weeks post intervention 4.1 ±.68  
 

 

5.46 ± 1.01  
 

 
  5.2 

 
.01 

 

Table (3) Scores of total symptoms of anemia among iron deficiency anemic patients pre, post 6 weeks 

and 12 weeks of exercise performance with telenursing follow up calls 
 

Total symptoms scores of anemia  
Study 

N=50 

Control  

N=50 

 

T - test 

 

 

P value 

Mean ± SD 

 

Mean ± SD 

 

 Pre intervention 25.88 ± 1.3  

 

 

26.56 ± 1.17  

 

.806 .574 

 6 weeks post intervention 19.01 ± .91  
 

 

23. 6 ± 1.12  
 

6.88 .01 

 12 weeks post intervention 10.18 ± 1.50  
 

 

19.46 ± 1.01  
 

10.2 .001 

 

Table (4) correlation between total score of hemoglobin and fatigue and total symptoms of anemia after 6 

and 12 weeks of exercise intervention and telenursing among study group 

- Hemoglobin  6 weeks of exercise intervention and 

telenursing 

12 weeks of exercise intervention and 

telenursing 

R P R P 

- Fatigue -.704 

 

0.001 -.585 0.001 

- Total symptoms of anemia  

-.547 

 

 

0.001 

 

-.616 

 

0.001 
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IV. Discussion 
Practicing exercise combined with follow up nursing telephone calls constitute a potentially favorable 

intervention to moderate treatment side effects and have a valuable outcome on patient's physical and emotional 

functions
(30)

. For this reason, the present study was designed to determine the effect of exercise intervention and 

telenursing on iron deficiency anemia (hemoglobin level, fatigue level and total symptoms of anemia) .The 

outcomes of the present study revealed that adding exercise combined with telephone follow up calls for three 

months would improve hemoglobin level, scores of total symptoms of anemia, and fatigue levels among patients 

with anemia. 

 

Regarding hemoglobin level 
The outcomes of the present study showed that hemoglobin level improved among study group than 

control group after sixth and twelfth week of exercise training and twelve weeks of follow up through 

telenursing. These findings are in agreement withDrouin, et al. who reported that HCT, Hb, RBC and VO2 peak 

increased by seven weeks of aerobic exercise training with moderate intensity (walking for 20–45 min, 3–5 

times per week, at 50–70% of measured maximum heart rate)
(31)

. In the same line the findings of the present 

study camein accordance with that of Kratz, et al. who mentioned that post accomplishment of the 26.2 mile 

course by 32 runners their number of red blood cells, hemoglobin and the percentage of hematocrit increase
(32)

. 

Also findings of this study consistent with that of Wasserman,et al. who informed that after exercise Hb 

increase, chiefly related to hem concentration as fluid shifts intracellular and is also lost during respiration and 

sweating
 (33)

. In addition, Dimeo,et al. stated that among the training subject's hemoglobin increased 

significantly, while unchanged among non-training subjects 'after six weeks of treadmill walking
 (34).

  Likewise, 

findings are similar to what was reported by Dimeo , et al. who reported that walking on a treadmill' at an 

intensity of 80% of the maximal heart rate process  of hematopoiesis enhanced as the effect of increased 

production of growth hormone in anemic patients
(35)

 .Also Mohamady, et al. concluded that mean  values  of  

8.6

9.1

9.6

10.1

10.6

11.1

11.6

12.1

12.6

study control

preintervention 10 9.8

6weaks post intervention 11.08 10.3

12weaks post interventions 12.4 10.9

10
9.8

11.08

10.3

12.4

10.9

m
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n
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figure (1) : Mean score of hemoglobin levels amon study and 
control subjects pre intervention 6 weeks post intervention 

and 12 weeks post intervntion
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Hb  and  RBCs  in  the  study  group significantly increased than  control  groupamong  chemotherapy-induced 

anemia in elderly women with breast cancer through Moderate  intensity  aerobic  exercise 
(36)

. 

In contrast Fetscher, et al. studied the effect of aerobic exercise in cancer patients during high-dose 

chemotherapy.  Exercise intensity was (50% of the maximum heart rate) and exercise duration was (13–15 

days). There are no significant differences in red blood cells levels between trained and untrained subjects
(37).

 

This may also be due to exercise intensity or duration inefficient to reason changes in red blood cells measures. 

The results of this study disagreed with Ramizanpour and Kazemi, who found that iron supplementation with 

aerobic exercise (three sessions per week for six weeks), increased the amount of iron, serum ferritin and 

transferrin while no significant effects were found on hemoglobin, hematocrit and red blood cells
(38)

. The 

outcomes of this study disagreed with Mousavizadeh., et al. who found that following eight weeks of aerobic 

training (40 min running) at heart rate of 60 to 65% with 16 girls aged from 18 to 22 years, there was a 

significant decrease in Hb, RBCs and Hct
(39).

 The difference of the results may be due to the variables such as 

training period length and economic nutrition. Schmidt and Prommer, reported that adjustments of Hb by 

exercise are slow, and that a marked increase may need numerous years of exercise. It could be said that beside 

the different factors like intensity and duration of exercises, and water which decrease or increase of 

hemoglobin, red blood cells and white blood cells, other parameters like energy systems connected to physical 

activities play an important role
40).

 

In another study, the researchers assessed the effect of telenursing on lipid controland glycemic on 

sixty patients with type 2 diabetes mellitus. The results showed that glycosylated hemoglobin, cholesterol, 

triglyceride and LDL levels were decreased in the intervention group than the control groupafter twelve weeks 

of telenursing(
41)

. The reason for unchanged level of Hb in the control group was noncompliance with the 

treatment regimen, while in the intervention group subjects who had undergone the intervention, the level of Hb 

was increased; this reflects the impact of the telenursing on the increase of Hb level in these patients. counseling 

services by phone after receiving clinical advice from a physician as well as continuous trainings that could have 

a positive effect and help the patient to have healthy behaviors and also help to improve the results of 

treatmentcan have provided through telenursing. 

 

Concerning fatigue and total symptoms of anemia  

The presentstudy hypothesized that patients who received exercise intervention combined with 

telephone follow up calls for 12 weeks will exhibit less fatigue and total symptoms of anemia scores than those 

who will not receive. Findings of the present study found that there was a statistically significant reduction in 

the mean scores of fatigue and total symptoms of anemia among the study group post intervention compared 

with the control group .The results of the current study came in accordance with Elnahas & Gabr who concluded 

that aerobic exercise in addition to medical therapy had appositive effect in increasing hemoglobin level and 

enhancing total symptoms of anemia among study group than  control group depend on medication only 
(23)

 

.This congruent withWeert., etal who reported that physical training joined with cognitive-behavioral therapy 

and physical training only had significant and more positive effects on fatigue compared with no intervention
(42).

 

These outcomes are also consistent with that of Garssen., etal who concluded that 12-weeks of bicycle exercise 

training in 20 patients with severe fatigue resulted in decreasing fatigue scores by 20% (p < 0.001.  Also, 

physical fitness, functional result, and quality of life were improving
(43).

 The outcomes of this study supported 

by Mostert and Kesselring., who found that, there was a tendency to less fatigue after four weeks of aerobic 

exercise training
(44).

  These findings are similar to what was reported by Jose., etal who studied the effect of 

supervised multimodal exercise interventions on cancer-related fatigue. Intervention included aerobic, 

resistance, and stretching exercise, while the control group received conventional care, where patients did not 

participate in any exercise intervention program. The results showed that there were significant differences 

between the study and control groups. The study group had less fatigue level than the control group post 

intervention
 (45).

 Similarly, in a study done by Chang., etal who quoted that, a recent randomized trial has shown 

that in Taiwan HD patients, intradialytic leg ergometry was effective in reducing fatigue and improving physical 

fitness in already active hemodialysis patients and to reduce fatigue in sedentary patients
 (46).

 This explains the 

results of the present study that shows there is significant improvement for study group regarding their fatigue 

and symptoms of anemia after application of exercises intervention associated with follow up through 

telenursing. It seems that this happens because of the increased roles of the patient in taking care of themselves; 

the patients have discovered a new kind of relation and training and their motivation for taking care of 

themselves and contacting with health providers has increased. In a telephone-based system, patients are being 

contacted by health care providers on regular bases and they would be provided with some information about 

their illness and their treatment method. 

In recent years, several studies on chronic diseases have been undertaken by offering care through 

telephone and similar results were achieved with regards to the effectiveness of telenursing on the adherence to 

treatment regimen which in turn improve symptoms of disease. 
(47)

. Due to the chronic nature of such diseases, 

the patients 'compliance to the treatment and learning to adapt and change the lifestyle need time and continuous 
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monitoring by a treatment team. Thus, in addition to training, follow-ups with the aim to create and develop a 

nonstop caring relationship is essential to increase the awareness and strengthen the process of care which 

improves the quality of life and health care services, reduces the symptoms, and increases the client’s 

satisfaction. 

The outcomes of the present study revealed that there is a negative correlation between total mean 

score of hemoglobin for patients with his / her fatigue and total symptoms scores of anemia among study group 

after 6 and twelve weeks post exercises and telenursing. This finding supported by Ören, and Zengin, who 

mentioned that in cases whose HGB was ≥12 all their physical, social, emotional, fatigue, pain, general health, 

and health from previous year dimensions of quality of life except for the mental health were better
 (48).

  From 

the researcher point of view, this may be a result of Exercise intervention associated with telenursing and 

teaching about importance of exercise and following good diet and good compliance to follow prescribed 

therapy  that helps to maintain and strengthens muscles, circulatory system and improves hemoglobin level that 

associated with increased oxygen carrying capacity of red blood cells, which leads to sufficiency in meeting the 

physical needs of tissues so scores of fatigue and total symptoms of anemia decreased.  

 

Limitations: 

There are some limitations in the current study, the main limitation was the small sample, and another limitation 

to our study was that the period of the management 

 

V. Conclusion 
Exercise intervention associated with telenursing had positive effect in increase hemoglobin level and decrease 

in fatigue and total symptoms of anemia among iron deficiency anemic patients. 

 

VI. Recommendation 
It is recommended for patients with iron deficiency anemia to perform regular exercises program as a 

daily routine with emphasize on compliance to follow medical and nutritional therapy.Nursing through 

telephone is an effective method for conveying educational services for patients with anemia to their households 

that accordingly enhance the relationship between patient and nurse, save time and decrease the cost of 

management. Therefore telenursing could be programmed as a part of health plan for patients with anemia 
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