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Abstract
Background: Brain stroke is the main cause of death and disability worldwide. This disease can cause major complications in
patients and place a great burden of care on caregivers. Therefore, this study was conducted to determine the effect of telenursing
on the burden of care in caregivers and the rate of complications in patients with acute brain stroke discharged from neurological
wards.
Methods: This two-arm parallel-group single-blind randomized clinical trial study was carried out on 72 patients with acute brain
stroke discharged from neurological wards in Qom, Iran, in 2019. The patients and their caregivers were divided to control and
intervention groups using random block allocation. In addition to the usual training of the ward, the intervention group received
training and counseling based on their needs through phone calls for 4 weeks. However, the control group received only the usual
ward training. Immediately after discharge from the hospital and 1 month later, the average care load in caregivers and urinary
problems, bedsores, and the number of falls in patients were measured. A demographic questionnaire, Caregiver Burden Inventory,
Braden Scale, Morse Scale, and a urinary problem checklist were used for data collection. The data were analyzed using the chi-square
test, Mann-Whitney U test, independent t-test, and paired t-test by SPSS software (version 24).
Results: After the intervention, the mean scores of the caregiver’s burden of care in the control and counseling groups were 35.22 ±
17.215 and 8.00 ± 7.556, respectively (P < 0.001). In addition, the counseling group experienced remarkably fewer urinary problems
(P < 0.001) and falling (P = 0.011).
Conclusions: This study showed that telenursing reduced the burden of care in caregivers and decreased urinary tract infections
and the number of falls in patients with acute stroke. Therefore, nurses and healthcare providers can use this program to improve
the lifestyle of patients with acute brain stroke and their caregivers.
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1. Background

ondary problems (5).

Brain stroke is the third cause of death worldwide and
one of the most important diseases with long-term complications (1, 2). It is the main reason for repeated hospitalization (1). Speaking disorders, numbness in body organs, sudden vision impairment, sudden dizziness, imbalance in walking, and severe headache are among the acute
symptoms of the disease (3). Moreover, it causes different
levels of personal performance disorders and long-term
complications (4), such as motionlessness, imbalance and
falling, bedsores, swallowing and speaking disorders, defecation and urinary problems, visual impairment, injuries
caused by poor oral hygiene, malnutrition, and other sec-

About 80% of stroke patients become dependent on
caregivers after discharge from the hospital (6). In such
conditions, caregivers usually face situations for which
they have not been trained (7). According to studies, the
highest care burden in caregivers of patients with brain
stroke is at the time of hospitalization and the first month
after discharge. In this period, they are in need of quick
learning of care techniques (8, 9). Because patient care is
affected by the life changes of caregivers, this issue needs
further attention (10). The caregivers need information
about the disease, management of behavioral, psychological, and physical problems, and access to supportive organizations (11).
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Although patients with brain stroke and their caregivers receive special caring guidelines at the time of discharge from the hospital, this supportive care might not
continue after discharge from the hospital (12). The lack
of sufficient information can interfere with the recovery of
patients; therefore, the patients and their families should
not be left alone in this situation (13). Continuity in care
reduces anxiety and promotes client health and activity
(14). Remote learning is an effective way of patient teaching because it eliminates time and space limitations (15).
Telenursing is a kind of nurse communication with a remote patient to provide information for patient care (16).
It is an affordable and effective way to support caregiving
at home (10).
2. Objectives
Given the high prevalence of brain stroke and its major complications in developing countries, including Iran,
the main purpose of this study was to determine the impact of remote follow-up and counseling on the caregivers’
burden of care and the frequency of some complications
in stroke patients discharged from the neurology wards
of hospitals affiliated with Qom University of Medical Sciences, Qom, Iran.
3. Methods
This two-arm parallel-group single-blind randomized
clinical trial study was approved by the Ethics Committee
of Shiraz University of Medical Sciences, Fars, Iran (ethics
code: IR.SUMS.REC.1398.297).
3.1. Sample Size
The required sample size in this study was estimated at
72 patients with their primary caregivers, based on the results of Ghane et al.’s study (17), at the error level of 0.05,
power of 90%, and 30% probability of sample dropping.
The sample size was calculated by G*Power software (version 3.1.9.2).
3.2. Recruitment
After approving the project by the Ethics Committee
of Shiraz University of Medical Sciences and obtaining all
licenses from Qom University of Medical Sciences, the researcher referred to the Department of Neurology and
searched for patients who had the necessary criteria to enter the study. After explaining the purpose and process of
the research to patients and their caregivers, those who
were satisfied with participating in the study read and
signed an informed consent form. Recruitment began in
2

September 2019 and ended in January 2020. In this period,
86 patients with acute brain stroke were assessed for eligibility, 14 of whom did not meet the inclusion criteria (8 patients declined to participate, and 6 patients had other exclusion criteria). All 72 eligible patients entered the study
and continued their collaboration up to the end of the
study (Figure 1). The inclusion criteria were having an
acute stroke diagnosis approved by a neurologist, willingness to participate in research, access to a cellphone, normal hearing, vision, and mental ability, and having a caregiver under several conditions, including fluency in Farsi,
no neurological and mental disorders, and not a member
of the medical center. The exclusion criteria were readmission, history of the previous hospitalization due to stroke,
patient death, unwillingness to continue cooperation, and
presence of pressure ulcers at discharge time.
3.3. Randomization and Blinding
The patients were divided into two intervention and
control groups by block randomization. In the case of
block size 4, there were six possible combinations of the
group assignment. One of these combinations was selected at random, and the four participants were assigned
accordingly. This process was repeated until all the samples were included and the sampling sequence recorded
in a table. According to the preset table, all of the patients
were divided into intervention and control groups. The patients were blinded to group allocation. Although general
information about the study was provided to all participants, consultations were only given to the intervention
group based on the patients’ needs, and the control group
was not aware of their content.
3.4. Tools for Data Collection
The data were collected by five tools, including a demographic questionnaire, Caregiver Burden Inventory (CBI),
Braden Scale, Morse Scale, and a urinary problem checklist.
- Demographic Questionnaire: This questionnaire contained information about individual characteristics, medical history, used medication, and the patient’s primary
caregiver.
- Caregiver Burden Inventory: CBI has been devised by
Novak and Guest (1989) to measure objective and subjective care load. This inventory includes five subscales that
are time-related care burden, complementary care burden,
physical care burden, social care burden, and emotional
care burden. The Cronbach’s alpha of time-related and
complementary care burden was 0.85. The Cronbach’s alpha coefficients of physical, social, and emotional care burden subscales were 0.86, 0.77, and 0.73, respectively (18). In
Iranian society, the content validity index of the Farsi version of this questionnaire was measured at 91.8%, 90.2%,
Shiraz E-Med J. 2022; 23(8):e123479.
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Enrollment

Assessed for eligibility (n = 86)

Excluded (n = 14)
• Declined to participate (n = 8)
• Other reasons (n = 6)

Randomized (n = 72)

Allocation
Allocated to control (n = 36)

Allocated to intervention (n = 36)

• Received routine discharge hospital

• Received remote counseling and

training (n = 36)

training (n = 36)

• Did not receive allocated intervention

• Did not receive allocated
intervention (n = 0)

(n = 0)
Follow up
Lost to follow -up (n = 0)

Lost to follow-up (n = 0)

Discontinued intervention (n = 0)

Discontinued intervention (n = 0)
Analysis

Analysed (n = 36)

Analysed (n = 36)

• Excluded from analysis (n = 0)

• Excluded from analysis (n = 0)

Figure 1. Flow diagram of study

93.6%, and 91.86% in terms of relevancy, clarity, fluency, and
altogether, respectively (19). Its construct validity was approved by known group comparison and criterion validity.
In addition, internal consistency and test-retest reliability
were 0.930 and 0.960, respectively (20). The CBI consists
of 24 items, with minimum and maximum scores of 0 and
96, respectively. Obtaining grades over 36 indicates an excessive care burden on the individual.
- Braden Scale: This is a standard tool for the measurement of susceptibility to pressure ulcers, which consists of
six subscales of sensory perception, moisture, activity, mobility, friction, and shear. The validity and reliability of the
Braden Scale were approved by some studies (21).
- Morse Scale: This is a standard tool for the measurement of susceptibility to falls, which consists of six items
of the fall history, presence of a secondary diagnosis, use of
Shiraz E-Med J. 2022; 23(8):e123479.

an ambulatory aid, use of an intravenous apparatus or heparin lock, impaired gait, and impaired mental status. Its
predictive validity and interrater reliability were approved
(22).
- Urinary problem checklist: This checklist consists of
eight items related to the signs and symptoms of urinary
problems, which were scored based on the presence or absence of the signs and symptoms (Table 1).
3.5. Intervention
The intervention included a standard educational content to increase patient-caregiver awareness of preventative measures for the three most common stroke complications, including bedsores, urinary infections, and falls.
In addition, information about available medical and support centers was provided to caregivers. The participants
3
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Table 1. Diagnostic Criteria of Desired Outcomes
Outcomes

Diagnostic Criteria

Caregiver burden

The burden of care placed on the primary caregiver and measured by Novak’s care questionnaire

Falls

Sudden and involuntary falls from walking, standing, or sitting position

Bedsores

Any skin damage in the form of loss of the surface layer of the skin to the occurrence of deep secondary wounds to immobility and pressure

Urinary problems

The existence of any of the following urinary signs and symptoms: frequent urination, pain and burning sensation in urination, polyuria and
oliguria, bad smell of urine, darkness and turbidity of urine, and the presence of purulent discharge

in the intervention group received remote training and
counseling by a specialist nurse to reduce the caregiver
burden of care and prevent pressure ulcers, falls, and urinary tract problems in addition to routine training in the
hospital.
The tool for training and consulting with the participants was their mobile phones. It was the best way of
fast, easy, and low-cost consulting without the need for
expensive hardware and software according to the age,
economic, and educational conditions of the participants
since most of them lived in rural areas and did not have access to quality internet.
In the first week after discharge, all patients in the intervention group received educational content during at
least three phone calls. In the next 3 weeks, counseling
and telephone follow-up were performed based on their
needs. The phone calls were from 8 a.m. to 8 p.m., and each
call lasted between 15 to 20 minutes. In addition, the participants in the intervention group could call the nurse if
they needed telephone counseling at any time of day and
night. However, the control group received only routine
discharge training provided by the department personnel.
Due to ethical considerations, after data collection, a brief
summary of the teaching in the form of pamphlets was
provided for patients in the control group.

3.6. Information Collection and Analysis
Prior to the intervention, the burden of care in caregivers was evaluated by the CBI. The risks of falls, bedsores,
and urinary tract infections in patients were evaluated by
Morse and Braden scales and the checklist for urinary tract
infections. One month after the intervention, the caregiver
burden of care, the number of falls, the presence of signs
and symptoms of bedsores, and urinary tract infections in
patients were assessed through telephone interviews (Table 1). In case of ambiguity about pressure ulcers or urinary problems, the researcher examined ambiguous cases
directly. After data collection, the data were analyzed using the chi-square test, Mann-Whitney U test, independent
t-test, and paired t-test by SPSS software (version 24).
4

4. Results
According to the findings of this study, 86% of caregivers of patients with stroke had an excessive burden of
care when their patients were discharged from the hospital. The findings showed no significant differences between the baseline characteristics of the two groups, except for kinship between the patients and their caregivers.
In addition, before the intervention, the mean scores of the
CBI, susceptibility scores to pressure ulcers, and falling in
the two groups were not different significantly. However,
before the intervention, the rates of urinary problems in
the two groups were significantly different (Table 2).
There was a significant difference between the burden
of care in caregivers in the control and counseling groups
after the intervention (27.56; 95% CI: 22.96 - 32.15). The CBI
score decreased after one month in the counseling group
and increased in the control group. In addition, during the
study, the control patients had more experience of falling
down and urinary problems than the counseling group [n
= 7 (19.4%) vs. n = 0 (0.0%); P = 0.011; n = 22 (61.1%) vs. n = 0
(0.0%); P < 0.001, respectively].
None of the signs of pressure ulcers were identified in
the intervention group; nevertheless, in the control group,
five cases (13.9%) showed signs of pressure ulcers, although
this difference was not statistically significant (P = 0.054).
Table 3 shows the study outcomes before and after the intervention in the two groups.

5. Discussion
This study was performed on 72 patients with acute
stroke and their caregivers to investigate the effect of telenursing on care burden in caregivers, the incidence of
bedsores, the frequency of symptomatic urinary infections, and the number of falls in patients. According to the
findings of this study, 86% of caregivers of participants in
the intervention and control groups had an extensive care
burden at the time of discharge from the hospital. In this
context, other studies emphasized that the caregivers of
patients with acute brain stroke experience high care burden (17).
Shiraz E-Med J. 2022; 23(8):e123479.
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Table 2. Basic Characteristics of Stroke Patients and Their Caregivers (n = 72)a
Variables

Intervention Group

Control Group

P-Value

69.72 ± 14.587

0.237 b

Patient Characteristics
65.89 ± 12.559

Age (y)

0.151 c

Gender
Male

24 (66.7)

18 (50.0)

Female

12 (33.3)

18 (50.0)

30 (83.3)

35 (97.2)

6 (16.7)

1 (2.8)

0 (0.0)

0 (0.0)

Married

26 (72.2)

23 (63.9)

Divorced/Wife’s death

10 (27.8)

13 (36.1)

0.107 c

Educational status
High school
Diploma and higher

0.448 c

Marital status
Single

0.358 c

Job status *
Practitioner

13 (36.1)

Unemployed/Retired

11 (30.6)

8 (22.2)
11 (31)

Housewife

12 (33.3)

17 (47.2)
0.260 c

Type of stroke
Ischemic
Hemorrhagic
Days of hospitalization *

30 (83.3)

34 (94.4)

6 (16.7)

2 (5.6)

8.44±4.319

11.75±10.581

0.087 b

9 (25.0)

7 (19.4)

0.571 c

Braden score

19.17±4.482

18.06±4.720

0.309

Morse score

37.361±28.1193

42.917±28.7942

0.410

44.47±10.840

0.895 b

Urinary catheter

Caregiver Characteristics
44.11±12.524

Age (y)

0.674 c

Gender
Male
Female

4 (11.1)

2 (5.6)

32 (88.9)

34 (94.4)
0.950 c

Educational status
High school

23 (63.9)

23 (63.9)

Diploma

6 (16.7)

8 (22.2)

Higher than diploma

7 (19.4)

5 (14.0)
1.000 c

Employment status
Employed

6 (16.7)

6 (16.7)

Housewife

29 (80.6)

29 (80.6)

1 (2.8)

1 (2.8)

4 (11.1)

3 (8.3)

30 (83.3)

33 (91.7)

2 (5.6)

0 (0.0)

Spouse

19 (52.8)

12 (33.3)

Daughter

8 (22.2)

20 (55.6)

Others

9 (25.1)

4 (11.2)

Unemployed/Retired

0.565 c

Marital status
Single
Married
Divorced/Wife’s death

0.038 c

Kinship with the patient

a

Values are expressed as No. (%) or mean ± SD.
b
Independent t-test.
c
Chi-square test.
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Table 3. Comparison of Outcomes in Intervention and Control Groups in Caregivers and Patients a
Control Group

Outcome

CBI score

Intervention

P-Value (Intergroup)

Before

After

Before

After

24.50 (15, 34)

34.50 (22.25, 48.75)

25.00 (16.25, 34.00)

6.00 (0.25, 14.25)

< 0.001 b

P-value (intragroup)

< 0.001 c

< 0.001 c

-

Diff CBI (before-after)

-11.00 (-16.75, -6.00)

18.00 (11.00, 23.00)

< 0.001 b

Symptomatic of urinary infection

4 (11.1)

22 (61.1)

11 (30.6)

< 0.001 c

P-value (intragroup)

0 (0.0)

< 0.001 d

< 0.001 c

-

Pressure sore

-

5 (13.9)

-

0 (0.0)

0.054 d

Falling down

-

7 (19.4)

-

0 (0.0)

0.011 d

Abbreviation: CBI, Caregiver Burden Inventory.
a
Values are expressed as median (Q1, Q3) or No. (%).
b
Mann-Whitney U test.
c
Wilcoxon test.
d
Chi-square test.

The results showed that training and telephone counseling to caregivers according to their educational needs
effectively reduced their caregiver burden. This result is
consistent with the results of other studies conducted on
patients who had open-heart surgery, Alzheimer’s, and
heart failure (23-25). Regarding the incidence of pressure ulcers, none of the participants in the intervention
group reported the signs of pressure ulcers; however, bedsores were observed in five (14%) participants in the control
group. Although this finding can be clinically important,
the difference was not statistically significant. In this regard, Shahrokhi et al. stated that telephone education and
counseling could not improve caregiving performance in
preventing pressure ulcers (10). Another study conducted
on 160 bedridden elderly patients emphasized that home
teaching can improve the caregiver’s performance in the
prevention of pressure ulcers (26).
Regarding symptomatic urinary infections, before the
intervention, both groups had some signs and symptoms
of urinary infections; nonetheless, after the intervention,
none of the participants in the counseling group had signs
and symptoms of new urinary infections, and even some
of the previous cases had recovered; however, 61% of the
participants in the control group had new symptomatic
urinary infections. This finding suggests that the telenursing program can effectively help prevent new urinary infections and treat previous cases. Similar to the aforementioned finding, de Souza-Junior et al. showed that remote education and counseling in patients with urinary
catheterization leads to a decreased chance of getting infected with urinary infections and other related problems
(27).
Falls were considered another outcome of this study.
Based on the results, none of the participants in the coun6

seling group reported falls; nevertheless, 19.4% of the participants in the control group experienced falls. In this respect, Williams et al. demonstrated that remote education
and counseling prevent falls in patients with acute brain
stroke (28). However, Hill et al. stated that providing personal fall prevention training before discharge did not reduce the number of patients’ falls at home after discharge
(29).
Moreover, similar studies have indicated that remote
follow-up can help the patient and his/her family to be
active in the treatment process; for example, Ferraris et
al. concluded in their research that remote follow-up via
email could be an effective way for better management of
the classical ketogenic regimen, especially in patients living away from the reference care center (30). The evidence
suggests that telenursing is an appropriate tool for the enhancement of health-related awareness to provide patient
care at home (10). Telenursing reduces patients’ hospitalization and enhances the patients’ adherence to diets and
medications (31-33).
Among communication technologies, the telephone
has the most applicability in telenursing due to its availability (10). Phone follow-up is cost-effective, has no specific timeframe, and reduces depression and anxiety in patients’ caregivers (6). Studies showed that phone follow-up
significantly improved self-care in patients with chronic
respiratory failure after discharge (34). Moreover, the results of another study showed that phone follow-up effectively reduced the weight of obese adolescents (16). Based
on the results of the present study, remote education and
counseling reduced the care burden on caregivers and prevented the long-term consequences of the disease, such as
pressure ulcers, urinary problems, and the possibility of
falling in patients.
Shiraz E-Med J. 2022; 23(8):e123479.
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5.1. Limitations
In this study, only symptomatic cases of urinary tract
infections were detected. The diagnosis of asymptomatic
patients is one of the limitations of this study. In addition,
instead of incident cases, the frequency of urinary tract
infections in the control and test groups before and after
the intervention was compared. Furthermore, the process
of completing the questionnaires was time-consuming,
which could have caused dissatisfaction among the participants.
5.2. Conclusions
Telenursing has effectively reduced the burden of care
on caregivers, the occurrence of urinary problems, and the
possible falling in patients with acute stroke. Therefore,
considering the importance of following up on patient
care after hospital discharge and the important role of
nurses in this issue, it is suggested to provide the necessary
training and skills for telenursing programs for nurses
that improve the health and quality of life of patients with
acute stroke and their caregivers.
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