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ARTICLEINFO ABSTRACT

Art.icl.e Type: Introduction: Evidence suggests that end-stage renal disease (ESRD) significantly affects general

Original health in the patients, causing their general health to be poorer compared to the general population.
The Roy adaptation model (RAM) is the best one for ESRD patients.

Article History: Objectives: The present study aimed to determine the effect of a RAM-based care plan on general

Received: 11 October 2019 health in hemodialysis patients.

Accepted: 20 January 2020 Patients and Methods: This randomized controlled clinical trial conducted on 60 hemodialysis

Published online: 14 February 2020 patients in Iran. The data collected using a demographic questionnaire and the general health
questionnaire-28 (GHQ-28). In the intervention group, the Roy assessment form was completed
and the RAM-based care plan was then trained in four group sessions over 4 weeks. Individual

K ds:
Gi!yllzl;;lilealth sessions were also held if required and patients followed-up for 2 weeks. The control group received
Rov adaptati del only routine care. At the end of the follow-up, general health was re-assessed in the patients. The
HOY a ;_ P la 1.0n mode findings were analysed using ¢ test, the chi-square test and the McNemar test.

emodialysis

Results: Despite observing no significant differences between the two groups in terms of general
ot 3 health levels before the intervention (P=0.530), the difference was significant after the intervention
Chronic kidney disease (P=0.028), since the mean score of general health decreased by 4.07 in the intervention group
compared to before the intervention (P=0.003). The intervention significantly affected the
subscales of somatic symptoms (P=0.013), anxiety and insomnia (P=0.006), social dysfunction
(P=0.016) and depression (P=0.031).

Conclusion: The findings suggested the positive effects of using the RAM on general health in
hemodialysis patients. The RAM is therefore reccommended that be used as a holistic care approach
to improving general health in these patients.

Trial Registration: The trial protocol was approved by the Iranian Registry of Clinical Trials
(identifier: IRCT201411198665N4; https://irct.ir/trial/9154).

End-stage renal disease

Implication for health policy/practice/research/medical education:

The findings of present study suggested the positive effects of using the Roy adaptation model (RAM) on general health in
hemodialysis patients. Given the chronic trend of hemodialysis, the RAM is recommended that be consistently utilized for
promoting general health in hemodialysis patients.
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Introduction in Iran is 5%-15% (6), which is higher than the global
The incidence of chronic kidney disease (CKD) as an average, i.e., 8% (7).

irreversible condition has increased in recent years due to End-stage renal diseases (ESRD) have become a
a global increase in the prevalence of diabetes mellitus and common public health problem in developing countries.
hypertension (1-5). The annual growth rate of this disease Global prevalence of these conditions follows an upward
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trend (8). It is predicted the prevalence of overall number
of patients on dialysis increase 1.5-fold in 2020 (9).

Evidence suggests that ESRD significantly affects
general health in the patients (10), and causes general
health to be lower in these patients compared to in the
general population (11). The World Health Organization
defined general health as physical, mental, social and
spiritual well-being (12). General health in these patients
is affected by numerous factors, including the disease,
family conditions and their attitudes and cognitions (13).
Moreover, sleep disorders, anxiety, depression and social
isolation reduce general health in ESRD patients (14-18).

To maintain their general health, these patients need to
change their diet, medication of regimen and lifestyle and
commit themselves to attending hemodialysis sessions
(19). The results obtained by some studies suggested
poor general health in hemodialysis patients (10,11).
The study conducted by Czyzewski et al showed a poorer
general health in hemodialysis and peritoneal dialysis
patients than in transplant patients (20). Similarly, in
Germany, Overbeck et al also found a poor general health
in hemodialysis patients (21). Given their poor general
health, paying attention to their general health problems
is crucial (6), since maintaining positive attitudes and
functioning in these patients requires their adaptation to
ESRD (22).

The Roy adaptation model (RAM) is a practical, safe,
non-invasive, non-medicinal and cost-effective model for
promoting adaptation (23). Reviewing ten studies using
the RAM as a research framework in different designs,
Sosha and Al Kaladeh found this model to be effective in
explaining adaptation in humans (24). Frazao et al also
introduced RAM as the best adaptation model in ESRD
patients (25). According to this model, manipulating
the focal, contextual and residual stimuli can improve
adaptation (26,27). These stimuli can be therefore
identified in the patients non-adaptive behaviours
through their assessments to lay plans to develop their
healthy behaviours (28). According to this model, the
individual can achieve adaptation in physical (physiologic)
mode and psychological dimension, i.e. self-concept, role
function and interdependence modes (26,29,30). Hay
suggested that adaptation in psychophysical dimension
reduces the debilitating complications of the disease and
improves quality of life in the patients (23).

The RAM has been addressed in literature in terms of
its contribution to increase the ability of hemodialysis
patients to perform different dimensions of their daily life
activities; i.e. social and personal activities and household
affairs management, reducing fatigue and its behavioural,
emotional, sensory and cognitive dimensions.
Additionally, the RAM has been detected to change para-
clinical findings such as reducing urea and potassium and
increasing serum albumin (22,25).

Recently, Agustiyowati et al in Indonesia demonstrated

the effectiveness of the RAM in improving physiological
adaptation responses of CKD patients regarding fluid
intake and serum creatinine level, and their psychological
responses regarding role function, self-concept and
interdependency. These researchers recommended the
model to be disseminated and applied in nursing care for
CKD patients in pre-dialysis period (28). Yodchai et al
also suggested that RAM improved physiological and role
function types of adaptation responses in hemodialysis
patients (31). Accordingly, the study on the efficiency of
group cognitive behavioural treatment with mindfulness
in hemodialysis individuals conducted by Sohn et al
showed the effectiveness of mindfulness in reducing
physical and anxiety symptoms, quality of life, stress and
depression symptoms. They recommended this program
to be applied as a complementary therapy to improve
general health levels in hemodialysis patients (32).
Given the poor general health status in ESRD patients,
taking supportive and care measures to promote their
general health is crucial (33). Improving general health
is a key goal of nursing measures, and various studies
suggest that the RAM is a non-invasive and non-medicinal
method that can be implemented by nurses (22,34).

Objectives

A review of the literature suggests that the effect of the
RAM on all dimensions of general health in hemodialysis
patients has not been addressed in either Iran or
other countries, since only one or two dimensions of
general health, including fatigue, daily life activities and
physiological and psychological responses have been
investigated. The present study was therefore conducted
to determine the effect of a RAM-based training/care
plan on the dimensions of general health in hemodialysis
patients.

Patients and Method
Study population
Convenience sampling was conducted to select the
subjects in April to September 2015 from eligible patients
in the hemodialysis wards of Semnan hospitals (Iran). The
sample size was calculated as at least 60 in two groups of
30 for each using a preliminary investigation. The patients
were assigned to these groups using permuted block
randomization. Allocation concealment was conducted
using closed envelops with letter A (intervention group)
and B (control group). The present study investigated 78
patients, of whom 12 were excluded due to ineligibility
(n=7), unwillingness to participate in the study (n=4)
and kidney transplant (n=1). According to Figure 1, six
patients were excluded during the follow-up due to death
(three in the control group and one in the intervention
group) and transfer to other hemodialysis centres (two in
the intervention group).

The inclusion criteria comprised signing written
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Figure 1. Flow diagram of the study.

informed consent form, the age of 40-80 years, history
of hemodialysis for at least six months and undergoing
hemodialysis three times per week. The exclusion
criteria consisted of physical disabilities, psychological
disorders, addiction to opioids, cancers, hearing or
visual impairments preventing proper communication,
experiencing stressful events in the previous six months,
undergoing kidney transplantation during the study and
unwillingness to regularly participate in the training
sessions according to the designed program.

The data collection tools comprised demographic
questionnaires, including age, gender, occupation, marital
status, level of education and history of hemodialysis, the
general health questionnaire-28 (GHQ-28) and the Roy
assessment form. The GHQ was developed by Glodberg
and Hillier in 1979. Different versions of the GHQ contain
different numbers of items ranging from 12 to 60 (35). The
GHQ-28 comprises four 7-item subscales, and the items
are sequential and respectively associated with somatic
symptoms (items 1-7), anxiety and insomnia (items
8-14), social dysfunction (items 15-21) and depression
symptoms (items 22-28). The items are scored on a Likert
scale including zero (never), one (usually), two (more

than usual) and three (far more than usual). A score of at
least six in each subscale denotes symptoms of the disease
(26). The total score of 0-84 equals the sum of the scores of
all the items, and shows general health in the subject, with
higher scores suggesting lower levels of general health
(36). The psychometric properties of this scale have been
confirmed in 15 populations of different cultures and
languages across the world (37). This scale was translated
to Persian in Iran, since the face validity, content validity
and internal consistency of this version and its subscales
were confirmed (38).

The GHQ-28 has been used by Theofilou, Katayama
et al and Overbeck et al in their studies on hemodialysis
patients (21,39,40). Overall, the GHQ questionnaire items
showed good internal consistency across all countries as
reflected by Cronbach’s alpha; Chile (0.86), Ethiopia (0.83),
Peru (0.85), and Thailand (0.82). The comparative fit
index (CFI) values for Chile, Ethiopia, Peru and Thailand
were 0.964, 0.951, 0.949, and 0.931, respectively. The
corresponding root mean square errors of approximation
(RMSEA) values were 0.051, 0.050, 0.059, and 0.059 (41).
Moreover, a Cronbach’s alpha of >0.7 calculated in a study
on the stroke population confirmed the reliability of this
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questionnaire (42).

Roy assessment forms are used to investigate the
patients in physiologic, self-concept, role function and
interdependence dimensions. The 25-item physiologic
dimension comprised nine subcategories, i.e. circulation
and oxygenation, nutrition, excretion, rest and activity,
protection, senses, water and electrolytes, neurologic
status and endocrine glands status. The 10-item self-
concept dimension comprised five subcategories, i.e.
physical self, personal self, ideal self, moral self and
spiritual self. The 8-item role function dimension included
three subcategories, i.e. primary role, secondary role and
tertiary role. The 6-item interdependence dimension
comprised two subcategories, i.e. other important people
and supportive system. Questions associated with different
dimensions were asked from the patients during their
interviews, and their responses were investigated based
on the RAM. This form, which is extracted from reliable
scientific resources, is confirmed in terms of validity,
while its reliability was confirmed with a Cronbach’s alpha
of 0.75 (43).

After introducing himself to the subjects and their
accompaniments, the researcher briefed them on the study
objectives and procedure, the voluntary participation and
confidentiality of their information, and then obtained
their written consent. The study began by completing
the demographic questionnaire and the GHQ, which was
performed by the researcher for illiterate patients. The
subjects were then randomly assigned to the intervention
and control groups.

In the intervention group, after providing routine
nursing care during hemodialysis, the Roy assessment
form was completed and investigated by the researcher.
Then the RAM-based training program was administered.
The focal, contextual and residual stimuli related to
each patient and their maladaptive behaviours in each
dimension were also identified. In addition, after
developing the nursing diagnosis, all the subjects in this
group participated in individual training and counselling
sessions according to their needs and maladaptive
behaviours. Furthermore, each patient received nursing
care at their bedside depending on their necessities. The
majority of maladaptive behaviours in this group were
respectively associated with the physiologic, self-concept,
role function and interdependence dimensions. Given the
similarity of the maladaptive behaviours reported by the
majority of the patients in each dimension of the RAM,
after developing the care plan, a psychologist, a nutritionist
and an experienced and trained nurse in hemodialysis
held four 90-minute training and counselling group
sessions in the amphitheatres of the hospitals over one
month (Table 1).

Upon completing the group sessions, educational
pamphlets on the cited subjects were distributed among
all the patients in the intervention group, and they were

followed up face to face or on the phone for two weeks.
In fact, to answer their questions, the researcher was
given a telephone number, asking them if their problems
had been resolved and their questions answered. If their
problem had not been solved, they referred to a specialist,
i.e. a psychologist or nutritionist. According to Figure 2,
general health was reassessed in the patients at the end of
the follow-up.

In the end, the GHQ-28 was concurrently completed in
both the intervention and the control group, who had only
received routine care with no additional interventions.

Ethical issues

The research followed the tenets of the Declaration of
Helsinki. The Ethics Committee of Semnan University
of Medical Sciences approved this study (Approval No.:
93/529209 dated 25 November 2014). Additionally, this
study was registered as a clinical trial at Iranian Registry of
Clinical Trials (identifier: IRCT201411198665N4; https://
irct.ir/trial/9154; registration date 2014-11-30), and
written informed consent was taken from all participants
before any intervention. Sampling began after obtaining
permission from the Ethics Committee of Semnan
University of Medical Sciences and the authorities of the
hospital and the hemodialysis ward. This work has been
conducted as part of MSc of critical care nursing thesis
of second author (M.S.) in Semnan University of Medical
Sciences, Semnan, Iran.

Statistical analysis

Descriptive statistics were used to analyse the demographic
data of the subjects. The distribution normality of the
data was investigated using the Shapiro-Wilk test. The
chi-square test was also used to test the independence of
qualitative traits between the two groups. The independent
t test was used for investigating between-group differences
in the numerical variables, including the scores of general
health and its subscales, and the paired ¢ test for within-
group comparisons. Furthermore, the two groups were
compared in terms of contracting the disease at the
beginning and end of the study using the McNemar test.
The data were analysed in SPSS 16, and P<0.05 was set as
the level of statistical significance.

Results

Males accounted for 46.7% of the patients in the control
group and 66.7% in the intervention group. The mean age
of the patients was 61.97+ 10.93 years in the control group
and 61.33+9.2 years in the intervention group, suggesting
no significant differences according to the t test (P=0.809).
The study subjects were 43-80 years old and had a mean
age of 61.65+10.02 years. A total of 73.3% of the patients
in the control group and 90% in the intervention group
were married, and level of education was below high
school diploma in 66.7% of the controls and 43.3% of the
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Table 1. Educational program based on the Roy adaptation model (Adaptive problems, focal and contextual stimulants)

Adaptive problems of Focal N . . Education
. A A i Contextual stimuli Educational subjects
RAM® dimensions stimuli method
Physiological
Kidney function and its role in body
Fatigue and weakness due to homeostasis, etiology, diagnosis,
Impaired physical mobility, prolongation of time between two treatment and complications of disease
insomnia, anorexia, nausea, sessions of HD, fluid retention and and HD, concept of dry weight, drugs Expression
constipation, itching and edema, uremia, exertional dyspnea, used and how to preserve and use qution !
dryness of the skin, thirst, increased uric acid and BUN, them correctly, skin and nail health and jnd answer
numbness and tingling, anemia, hyperkalemia, acidosis, fistula care, appropriate daily intake . Y
. . ESRD o . R . discussion,
anemia, hypotension after hyperphosphatemia, diabetic of fluids, proteins, carbohydrates, rou
HD, drowsiness, vertigo, neuropathy, peripheral neuropathy fats, vitamins and foods containing iouniellin
Weakness after HD, activity (uremic), Restless legs syndrome, phosphorus, potassium, sodium and sessions J
intolerance, limbs and facial vitamin B deficiency, hypernatremia, calcium according to these patients'
edema hypothermia, adverse effects related to  conditions, weight fitness, daily energy
treatment supply, the best type of cooking And
eating appropriate foods for patients
Self Concept
Tiredness of limitations, . . .
. . o o Positive thinking, the concept of Expression,
feeling physically Dependency of patient's life on dialysis . . . .
. . . . ) ) K life, trust in God, life expectancy, question
impaired, feeling different, machine, lifestyle change, uncertain .
. anxiety and fear of death, the proper and answer,
restlessness, feeling future, apparent changes (edema etc.), ) ) . L . .
ESRD R L . . interaction and relationship with discussion,
helpless and hopeless, change in thinking process, financial . . R
- . . family and friends, self perception, group
failing to express problems problems, emotional burnout, physical L .
. L stress definition, streaks, control, eye counselling
and feelings, and negativity, wear .
L problems. sessions
blurred vision
Role Function
Expression,
Inability to perform past uestion
L ‘y P K P Does not do full therapeutic adhesion, The place of appreciation and destiny q
activities, lose a job, and . . . . . and answer,
weakness and fatigue caused by illness, in human life, problems in personal . .
depend on others to ESRD . R ) X L R discussion,
dependence on dialysis machines, side and social life, birth control method,
perform personal tasks, . . group
. effects of drugs, loss of libido experienced problems .
sexual dysfunction counselling
sessions
Interdependence
. . . Expression,
Lack of family relationships, qution
financial problems, lack Denial of reality, comparison with ESRD and interpersonal relationships, :nd answer
of morale, little dialogue others, inability to guide others, the impact of undertaking health . Y
R . ESRD K X . X discussion,
and isolation, lack of good dependence on dialysis machines, care for ESRD management and its rou
relationship with those change in lifestyle importance group .
. . counselling
around, impatience .
sessions

RAM: Roy adaptation model; ESRD: end-stage renal disease; HD: hemodialysis; BUN, blood urea nitrogen.

intervention group. Moreover, 83.3% in the controls and
76.7% in the intervention group were unemployed, since
63.3% in the controls and 70% in the intervention group
had a history of dialysis of at most 40 months. According
to Table 2 and statistical comparisons, the two groups were
not different in terms of the distribution of demographic
variables. Furthermore, the mean duration of history of
hemodialysis was 33.70 months in the intervention group
and 46.97 months in the controls, which suggested a
statistically-insignificant difference (P=0.211).
Maladaptive behaviours were observed in the
intervention group patients in different dimensions. In the
physiologic dimension, these behaviours were observed
in the subscales of activity (50%), rest (40%), nutrition

(60%), protection (40%), senses (86.6%), excretion
(66.6%), circulation (66.6%), water and electrolytes
(66.6%), neurologic status (60%) and endocrine glands
status (50%). Maladaptive behaviours were also observed
in the dimensions of self-concept (66.6%), role function
(46.6%) and interdependence (36.6%) (Table 1).
Before the intervention, the mean score of general
health was 25.17 in the intervention group and 24.20 in
the controls, suggesting no significant differences between
the two groups according to the ¢ test results (P=0.530).
The post-intervention difference between the two groups
was significant regarding the mean score of general health
(P=0.028), while this score decreased in the intervention
group by 4.07 compared to before the intervention, which
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l
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!
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l
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|

Holding nutrition counselling
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maladaptive behavior

Holding psychological
counselling sessions based on
detected maladaptive behavior
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counselling sessions based on
detected maladaptive behavior

e

Supporting system including
counselling, face to face and
phone calls follow up

Case-based referral to
specialists

After intervention

Statistical analysis

Recompletion of
research tool (GHQ-28)

Two week follow up

Figure 2. General study plan.

showed improvements in general health in this group with
significant statistical differences (P=0.003; Table 3).

Comparing the mean scores of dimensions of general
health suggested no statistically significant differences
between the two groups in any dimensions. After the
intervention, significant differences, however, were
observed within the intervention group before and after
the intervention, and also between the two groups in
terms of all the dimensions. Significant changes were
also observed in the mean scores of all the dimensions,
except for somatic symptoms, between before and after
the intervention in the two groups (Table 4).

In the intervention group, comparing the mean scores
of dimensions of general health between after and before
the intervention using the McNemar test showed the
significant effects of the intervention on the subscales
of somatic symptoms (P=0.013), anxiety and insomnia
(P=0.006), social dysfunction (P=0.016) and depression
symptoms (P=0.031), whereas these effects were
insignificant on all these subscales in the control group.

Discussion
To the best of the authors’ knowledge, the present study
pioneered the investigation of the effect of training/care

interventions based on the RAM, as the best model in
the care of ESRD patients, on different dimensions of
general health in patients undergoing hemodialysis in the
hemodialysis wards of Semnan hospitals.

The present findings showed no differences in the pre-
intervention general health between the intervention
group and the control group. This difference was, however,
significant, since the mean post-intervention score of
general health in the intervention group decreased by 4.07
compared to the pre-intervention score, which showed
improvements in general health in this group.

Comparing the mean scores of dimensions of general
health suggested no statistically significant differences
between the two groups in any dimension. However, after
the intervention, significant differences were observed
between the two groups in terms of all the dimensions,
such as somatic symptoms, anxiety and insomnia, social
dysfunction and depression symptoms. In addition,
significant changes were observed in the mean scores of
all the dimensions, except for somatic symptoms, between
before and after the intervention in the two groups.

In line with the present findings, the results obtained
by Dickson et al in the United States showed significant
differences between the mean scores of general health
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Table 4. Distribution of mean scores of the general health subscales
according to the intervention and control groups

Group
Intervention  Control P
Characteristics .
(n=30) (n=30) value
No. (%) No. (%)
Age (y)
<60 13 (43.3) 14 (46.7)
0.795
>60 17 (56.7) 16 (53.3)
Gender
Male 20 (66.7) 14 (46.7)
0.118
Female 10 (33.3) 16 (53.3)
Hemodialysis duration (month)
<40 21 (70) 19 (63.3)
0.584
>40 9 (30) 11 (36.7)
Marital status
Married 27 (90) 22 (73.7)
0.095
Single 3(10) 8(26.7)
Educational status
Up to diploma 13 (43.3) 20 (66.7) 0.069
Diploma and higher 17 (56.7) 10 (33.3) '
Occupational status
Employed 7(23.3 5(16.7
ploy (23.3) (16.7) 0.519
Unemployed 23 (76.7) 25 (83.3)

*Chi-square test.

Table 3. Distribution of mean scores of the general health according to
intervention and control groups

Group
Variables Intervention Control P value
(n=30) (n=30)
General health scores
Before (meanz SD) 25.17 £ 6.58 24.20+5.2 0.530"

After (meant SD) 21.10 £ 3.60 23.67 £5.08 0.028"
Difference 4.07 £6.97 0.53+6.31 0.044
P value 0.003™ 0.647"

*t test, ** Paired t test.

before and after six months motivational interviews and
improved compliance to hemodialysis schedules and
treatment times (44).

The results of a study conducted by Moser et al in
North Carolina (USA) also showed that motivational
interviewing in patients on maintenance hemodialysis
improves nutritional status measurements after the one-
month intervention period. These findings also support
the benefits of recurrent counselling sessions (on a weekly
schedule) as it helps build rapport and promote monitored
change in behaviours (45). Although their results
are consistent with the present findings, they did not
administer a care program and their training encompassed
only the nutrition dimension in four group sessions,
whereas the present study performed the RAM-based

Group
General health Intervention Control P
subscales (n=30) (n=30) value*
Mean * SD Mean * SD

Somatic symptoms
Before 6.83+£3.01 6.80£2.70 0.964
After 5.17+1.89 6.53+2.43 0.018
Difference 1.66 £3.28 0.26 +3.54 0.118
P value™ t=2.78, P=0.009 t=0.41,P=0.683

Anxiety and sleep

disorder
Before 6.03 £3.95 7.07 £3.34 0.279
After 3.70+£2.18 6.70 £ 3.05 <0.001
Difference 2.33+3.72 0.36 +£3.52 0.040
P value™ t=3.43,P=0.002 t=0.56,P=0.574

Social dysfunction

Before 8.93+4.15 7.00 £ 3.57 0.058
After 11.45 +3.46 7.70 £3.07 <0.001
Difference -2.48 +4.05 -7.00+2.84 0.055
P value™ t=-3.30, P=0.003 t=-1.34,P=0.188
Depression
symptoms
Before 3.43+3.52 3.33+251 0.900
After 0.90 +1.09 2.77 £2.16 <0.001
Difference 2.53+3.56 0.56 +2.60 0.018
P value™ t=3.89,P=0.001 t=1.19,P=0.244

*t test, ** Paired t test.

training individually and in groups coupled with referrals
and follow-up. Training and counselling in the present
study focused on all the dimensions of general health and
maladaptive behaviours of the patients, whereas Moser et
al focused only on nutrition in the patients during four
sessions, which provided them with more time to address
a specific dimension of problems as a common problem
in the patients. Different results could have been obtained
depending on the number of individual counselling and
training sessions.

Alikari et al observed increase of knowledge, adherence
and quality of life (QoL) levels as an outcome of general
health in the intervention group after educational
intervention. In addition, a significant positive
correlation was found between the change in the overall
QoL and the changes in the total adherence score as well
as the adherence to the fluids and dietary behavior. They
concluded that educational intervention could improve
knowledge, adherence and QoL among HD patients (46),
which is consistent with the present findings suggesting
improvements in general health in the intervention group.
The present research administered the RAM-based care
plan as individual and group trainings and counselling
by a psychologist, a nurse and a nutritionist, whereas the
implementation of the nursing educational intervention
and the administration of the booklet applied only by
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nurses in the study by Alikari et al (46). The relative
strength and weakness of the present research compared
to their study include the higher number of educational
sessions in the present study (4 versus 1), but using a two-
week follow-up with referral to specialist, which was 2-8
months in their study.

Numerous studies have confirmed the effect of the
RAM on one dimension of general health in hemodialysis
patients (22,28,31,34). Regarding the present study, main
hypothesis suggested that administration of the RAM-
based training/care program improves general health in
hemodialysis patients. The results of the student t-test
showed significant differences in the mean score of general
health between the intervention and control groups in
a way that this score was higher in the group receiving
the RAM-based care compared to the group receiving
only routine care. Lingerfelt and Thornton reviewed the
benefits of training ESRD patients in the disease, diet,
treatment and medication for improving self-therapy,
and found improvements in the patients knowledge
from 66% before the training to 90% afterwards (47).
However, the effect of demographic characteristics on the
patients should not be disregarded. Theofilou investigated
the effect of demographic and social characteristics on
anxiety and depression in CKD patients and found older
patients to score higher in the social dysfunction subscale
of the GHQ. The patients with low-literacy also received
high scores in anxiety/insomnia and depression subscales,
while the divorced/widowed patients scored higher in
the severe depression subscale. The findings suggested
sociodemographic variables such as old age, low literacy
and divorce/widowhood are damaging factors to mental
health in the patients (39).

Conclusion

The present findings generally confirmed the positive
effects of applying the RAM on general health in
hemodialysis patients. As a holistic care approach,
the RAM is therefore recommended that be used for
improving symptoms and dimensions of general health
in these patients. More comprehensive studies are also
recommended that be conducted on the RAM as a
supplementary or auxiliary method in the nursing care
for patients. Given the chronic nature of the disease,
patients’ problems, the ineffectiveness of hemodialysis
in completely solving these problems and the need for
consistent care, the RAM can be used to improve the
adaptation of hemodialysis patients to the numerous
problems and complications caused by hemodialysis.

Limitations of the study

The present study limitations mainly comprised the poor
cooperation of the patients and their accompaniments,
the patients’ disabilities such as painful legs, weakness,
lethargy and fatigue caused by hemodialysis and their

impatience with participation in the counselling sessions.
Given that the present study was conducted with a small
sample in two teaching hospitals, further similar studies
are recommended that be conducted with larger samples
in larger health centres.

Acknowledgments

This study was based on a master’s thesis of Mohadese
Saffari, Critical Care Nursing, Semnan University of
Medical Sciences, which was approved by the University’s
Research Council with the code number 684. The authors
would like to express their gratitude to the Research
and Technology Deputy for their spiritual and financial
support. As well, the Clinical Development and Research
Centres in the teaching hospitals of Kowsar and Imam-
Khomeini affiliated to Semnan University of Medical
Sciences. We are also sincerely grateful to all the dialysis
personnel and all the participating patients for their
sincere cooperation.

Authors’ contribution

At designed the experiment. MN, HB and NS supervised
the project. MS involved in collecting data, MM involved
in data analysis and all authors discuss the results and
commend on the final manuscript.

Conflicts of interest
The authors declare that they do not have any conflict of
interest.

Ethical considerations

Ethical issues (including plagiarism, data fabrication,
double publication) have been completely observed by the
authors.

Funding/Support
This study was funded by a grant from the Semnan University
of Medical Sciences (Grant # 684).

References

1. Liu K, Liu Q Chen W, Liang M, Luo W, Wu X, et al
Prevalence and risk factors of CKD in Chinese patients with
periodontal disease. PLoS One. 2013;8:e70767. doi: 10.1371/
journal.pone.0070767.

2. Global, regional, and national life expectancy, all-cause
mortality, and cause-specific mortality for 249 causes of
death, 1980-2015: a systematic analysis for the Global
Burden of Disease Study 2015. Lancet. 2016;388:1459-544.
doi: 10.1016/s0140-6736(16)31012-1.

3. Couser WG, Remuzzi G, Mendis S, Tonelli M. The
contribution of chronic kidney disease to the global
burden of major noncommunicable diseases. Kidney Int.
2011;80:1258-70.  doi:  10.1038/ki.2011.368.

4. Singh AK, Farag YM, Mittal BV, Subramanian KK, Reddy
SR, Acharya VN, et al. Epidemiology and risk factors of
chronic kidney disease in India - results from the SEEK
(Screening and Early Evaluation of Kidney Disease) study.

8 Journal of Renal Injury Prevention, Volume 9, Issue 2, June 2020

http://journalrip.com


http://journalrip.com

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

BMC Nephrol. 2013;14:114. doi: 10.1186/1471-2369-14-114.
Kumela Goro K, Desalegn Wolide A, Kerga Dibaba F, Gashe
Fufa F, Wakjira Garedow A, Edilu Tufa B, et al. Patient
Awareness, Prevalence, and Risk Factors of Chronic Kidney
Disease among Diabetes Mellitus and Hypertensive Patients
at Jimma University Medical Center, Ethiopia. Biomed Res
Int. 2019;2019:2383508. doi: 10.1155/2019/2383508.
Stanifer JW, Muiru A, Jafar TH, Patel UD. Chronic kidney
disease in low- and middle-income countries. Nephrol Dial
Transplant. 2016;31:868-74. doi: 10.1093/ndt/gfv466.
Sanyaolu A, Okorie C, Annan R, Turkey H, Akhtar N, Gray F,
et al. Epidemiology and management of chronic renal failure:
a global public health problem. Biostatistics Epidemiol Int J.
2018;1:11-6. doi: 10.30881/beij.00005.

Hill NR, Fatoba ST, Oke JL, Hirst JA, O’Callaghan CA,
Lasserson DS, et al. Global prevalence of chronic kidney
disease—a systematic review and meta-analysis. PLoS One.
2016;11:¢0158765. doi: 10.1371/journal.pone.0158765.
Bujang MA, Adnan TH, Hashim NH, Mohan K, Kim Liong
A, Ahmad G, et al. Forecasting the incidence and prevalence
of patients with end-stage renal disease in Malaysia up
to the year 2040. Int J Nephrol. 2017;2017:2735296. doi:
10.1155/2017/2735296.

Broers NJH, Martens RJH, Canaud B, Cornelis T, Dejagere
T, Diederen NMP, et al. Health-related quality of life in end-
stage renal disease patients: the effects of starting dialysis in
the first year after the transition period. Int Urol Nephrol.
2018;50:1131-42. doi: 10.1007/s11255-018-1845-6.
Wetmore JB, Liu ], Li S, Hu Y, Peng Y, Gilbertson DT, et al.
The healthy people 2020 objectives for kidney disease: how
far have we come, and where do we need to go? Clin ] Am
Soc Nephrol. 2017;12:200-9. doi: 10.2215/cjn.04210416.
World Health Organization (WHO). Policies and Practices
for Mental Health in Europe: Meeting the Challenges.
Geneva, Switzerland: WHO; 2008.

Kendrick J, Ritchie M, Andrews E. Exercise in Individuals
With CKD: A Focus Group Study Exploring Patient
Attitudes, Motivations, and Barriers to Exercise. Kidney
Med. 2019;1:131-8. doi: 10.1016/j.xkme.2019.03.004.
Aucella F, Battaglia Y, Bellizzi V, Bolignano D, Capitanini A,
Cupisti A. Physical exercise programs in CKD: lights, shades
and perspectives [corrected]. ] Nephrol. 2015;28:143-50. doi:
10.1007/s40620-014-0169-6.

Gerogianni GK, Babatsikou FP. Identification of stress in
chronic haemodialysis. Health Sci J. 2013;7:169-76.
Samara AM, Sweileh MW, Omari AM, Omari LS, Dagash
HH, Sweileh WM, et al. An assessment of sleep quality and
daytime sleepiness in hemodialysis patients: a cross-sectional
study from Palestine. Sleep Sci Pract. 2019;3:4. doi: 10.1186/
$41606-019-0036-4.

Hmwe NT, Subramanian P, Tan LP, Chong WK. The effects
of acupressure on depression, anxiety and stress in patients
with hemodialysis: a randomized controlled trial. Int ] Nurs
Stud. 2015;52:509-18. doi: 10.1016/j.ijnurstu.2014.11.002.
Wang L], Wu MS, Hsu HJ, Wu IW, Sun CY, Chou CC,
et al. The relationship between psychological factors,
inflammation, and nutrition in patients with chronic renal
failure undergoing hemodialysis. Int ] Psychiatry Med.
2012;44:105-18. doi: 10.2190/PM.44.2.b.

Khalil AA, Abed MA. Perceived social support is a partial
mediator of the relationship between depressive symptoms

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Roy adaptation in hemodialysis

and quality of life in patients receiving hemodialysis.
Arch  Psychiatr Nurs. 2014;28:114-8. doi: 10.1016/j.
apnu.2013.11.007.

Czyzewski L, Sanko-Resmer ], Wyzgal J, Kurowski A.
Assessment of health-related quality of life of patients after
kidney transplantation in comparison with hemodialysis
and peritoneal dialysis. Ann Transplant. 2014;19:576-85. doi:
10.12659/a0t.891265.

Overbeck I, Bartels M, Decker O, Harms J, Hauss
J, Fangmann J]. Changes in quality of life after renal
transplantation. Transplant Proc. 2005;37:1618-21. doi:
10.1016/j.transproceed.2004.09.019.

Lin CC, Han CY, Pan IJ. A qualitative approach of
psychosocial adaptation process in patients undergoing
long-term hemodialysis. Asian Nurs Res (Korean Soc Nurs
Sci). 2015;9:35-41. doi: 10.1016/j.anr.2014.10.007.

Hay CG. Predictors of quality of life of elderly end-stage
renal disease patients: an application of Roy’s model. Georgia
State University; 2005. p. 20-82.

Sosha GA, Al Kaladeh MT. A critical analysis of using
Roy’s adaptation model in nursing research. Int ] Acad Res.
2012;4:26-31. doi: 10.7813/2075-4124.2012/4-4/B.3.
Frazao CM, Paiva MD, de S4 JD, Bezerra CM, Silva FB, Lira
AL. Chronic kidney patients in hemodialysis: a study on the
mode of psychosocial theory of Roy. Rev Pesqui. 2014;6:1455-
63. doi: 10.9789/2175-5361.2014.v6i4.1455-1463.

Jennings KM. The Roy adaptation model: a theoretical
framework for nurses providing care to individuals with
anorexia nervosa. ANS Adv Nurs Sci. 2017;40:370-83. doi:
10.1097/ans.0000000000000175.

Dixon EL. Community health nursing practice and the Roy
Adaptation Model. Public Health Nurs. 1999;16:290-300.
doi: 10.1046/j.1525-1446.1999.00290.x.

Agustiyowati THR, Sitorus R, Waluyo A, Besral B. The
Effectiveness of Roy’s Adaptation Model for Patients
with Chronic Kidney Disease Undergoing Pre-Dialysis
in Indonesia. Jurnal Ners. 2018;13:150-5. doi: 10.20473/
jn.v13i2.7836.

Fiona R. Roy’s Adaptation Model of Nursing, Learning
Disability Nursing. Birmingham: School of Nursing and
Midwifery; 2010. p.16.

Roy C. The Roy Adaptation Model. New Jersey: Pearson;
2009. p. 11-81.

Yodchai K, Oumtanee A, Matchim Y, Niyomathai N.
Application of Roy’s Adaptation Model in nursing care for
patients with end stage renal disease requiring hemodialysis.
Chula Med J. 2011;55:261-71.

Sohn BK, Oh YK, Choi JS, Song J, Lim A, Lee JP, et al.
Effectiveness of group cognitive behavioral therapy with
mindfulness in end-stage renal disease hemodialysis patients.
Kidney Res Clin Pract. 2018;37:77-84. doi: 10.23876/].
krcp.2018.37.1.77.

Kutner NG, Brogan D, Hall WD, Haber M, Daniels DS.
Functional impairment, depression, and life satisfaction
among older hemodialysis patients and age-matched
controls: a prospective study. Arch Phys Med Rehabil.
2000;81:453-9. doi:  10.1053/mr.2000.3878.

Mold J. Goal-directed health care: redefining health
and health care in the era of value-based care. Cureus.
2017;9:e1043.  doi: 10.7759/cureus.1043.

Goldberg DP, Hillier VE. A scaled version of the General

http://journalrip.com

Journal of Renal Injury Prevention, Volume 9, Issue 2, June 2020 9


http://journalrip.com

Nobahar M et al

36.

37.

38.

39.

40.

41.

Health Questionnaire. Psychol Med. 1979;9:139-45. doi:
10.1017/s0033291700021644.

Mohammed Abdel Aziz Barakat M, Mohamed Ahmed Wafa
E Psycho-educational Program on Psychological Status
of Patients with Coronary Heart Disease. IOSR Journal of
Nursing and Health Science (IOSR-JNHS). 2018;7:17-27.
doi:  10.9790/1959-0706011727.

Werneke U, Goldberg DP, Yalcin I, Ustin BT. The
stability of the factor structure of the General Health
Questionnaire. Psychol Med. 2000;30:823-9. doi: 10.1017/
s0033291799002287.

Javanmard GH, Mamaghani J. Standardization of GHQ-28
inventory on the students of Azerbaijan province of Iran.
Procedia Soc Behav Sci. 2013;84:47-52. doi: 10.1016/j.
sbspro.2013.06.507.

Theofilou P. Depression and anxiety in patients with chronic
renal failure: the effect of sociodemographic characteristics.
Int J Nephrol. 2011;2011:514070. doi: 10.4061/2011/514070.
Katayama A, Miyatake N, Nishi H, Hashimoto H, Uzike K,
Sakano N, et al. Evaluation of psychological distress using
the K6 in patients on chronic hemodialysis. Environ Health
Prev Med. 2015;20:102-7. doi: 10.1007/s12199-014-0432-4.
Gelaye B, Tadesse MG, Lohsoonthorn V, Lertmeharit S,
Pensuksan WC, Sanchez SE, et al. Psychometric properties
and factor structure of the General Health Questionnaire
as a screening tool for anxiety and depressive symptoms
in a multi-national study of young adults. J Affect Disord.

42.

43.

44.

45.

46.

47.

2015;187:197-202. doi: 10.1016/j.jad.2015.08.045.

Hjelle EG, Bragstad LK, Zucknick M, Kirkevold
M, Thommessen B, Sveen U. The General Health
Questionnaire-28 (GHQ-28) as an outcome measurement
in a randomized controlled trial in a Norwegian stroke
population. BMC Psychol. 2019;7:18. doi: 10.1186/540359-
019-0293-0.

Zhang W. Older adults making end of life decisions:
an application of Roy’s adaptation model. J Aging Res.
2013;2013:470812.  doi:  10.1155/2013/470812.
Dickson S. Effects of Nurse LED Motivational Interviewing on
Treatment Adherence in Hemodialysis Clinics. Adv Chronic
Kidney Dis. 2015;22:171. doi: 10.1053/j.ackd.2015.01.007.
Moser K. Effects of Brazil Nuts & Motivational Interviewing
on the Nutrition Status of Patients on Maintenance
Hemodialysis. University of North Carolina at Chapel Hill;
2018. doi: 10.17615/g5kf-zk32.

Alikari V, Tsironi M, Matziou V, Tzavella F Stathoulis
J, Babatsikou F et al. The impact of education on
knowledge, adherence and quality of life among patients on
haemodialysis. Qual Life Res. 2019;28:73-83. doi: 10.1007/
s11136-018-1989-y.

Lingerfelt KL, Thornton K. An educational project for
patients on hemodialysis to promote self-management
behaviors of end stage renal disease education. Nephrol Nurs
J. 2011;38:483-8.

Copyright © 2020 The Author(s); Published by Nickan Research Institute. This is an open-access article distributed under the
terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

10

Journal of Renal Injury Prevention, Volume 9, Issue 2, June 2020

http://journalrip.com


http://journalrip.com

