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Abstract

Background: Basic psychological needs affect intrinsic motivation. However, the relationship between selfcare
behaviors and the basic psychological needs of patients undergoing renal dialysis has not been proven. We inves-
tigated the validity and reliability of the Basic Psychological Needs scale for patients undergoing renal dialysis.
Methods: At hospitals in Busan Metropolitan City, 120 patients with chronic renal failure receiving dialysis
treatment were examined. The data were analyzed using SPSS 21.0 and AMOS 21.0 and criteria for positively
affecting selfcare behaviors in these patients identified. The Basic Psychological Needs scale consists of two sub-
factors: autonomy and competence.

Results: The reliability of the 12 items of the scale based on Cronbach’s « was 0.90; first factor autonomy was
0.90; second factor competence was 0.72; and there was homogeneity between the items.

Conclusion: Construct-, convergent-, discriminant-, criterion-related validity and internal consistency were veri-
fied. The scale was confirmed as a tool for measuring the basic psychological needs of patients undergoing renal

dialysis.

Qywords: Autonomy; Basic psychological needs; Competence; Renal dialysis /

Introduction

Chronic renal failure is a disease where the func-
tioning of new parenchymal tissue gradually de-
creases. In Korea, there are approximately 1,000
people per million with chronic renal failure, and
the number increases by 10% every year. The
estimate is that 80,674 people are receiving renal
dialysis treatment (1). Although the survival rate
of patients with chronic renal failure has im-
proved owing to the development of these new
alternative therapies, such as renal dialysis (2),
complications from this disease continue to be

life-threatening. The causes of death associated
with chronic renal failure include heart disease
(32.5%), infection (26.8%), wvascular disease
(13.2%), and liver disease (2.2%) (1).

Although many patients undergoing renal dialysis
are well educated, it has been reported that these
patients exhibit poor selfcare. Peritoneal dialysis
patients performed less selfcare than patients did
in the early stages of dialysis because of long-
term illnesses (3). Therefore, nursing intervention
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is urgently needed to identify levels of selfcare in
patients and find ways to improve selfcare.
Intrinsic motivation is the power to direct and
sustain human behavior (4). Thus, such motiva-
tion can be more effective than external influ-
ences in achieving behavioral change in patients.
The theory of self-determination focuses on get-
ting individuals to take action on their own (5),
the meeting of basic psychological needs, and
environmental aspects that support autonomy.
Self-determining behavior is induced through the
synchronization of these factors (6).

Basic psychological needs are universal, natural
needs of human beings and comprise three cate-
gories: autonomy, competence, and relatedness.
These needs are satisfied when self-determining
behaviors are triggered (7). Autonomy is the per-
ception of directing one’s own actions and having
control (5). As a psychological need, it means
voluntarily performing a given activity by organ-
izing one's self and participating in an internal
decision-making process (8). Autonomy has been
identified as distinct from controlled intent fol-
lowing the introduction of the term self-
determination by Deci and Ryan in 1980 (7). The
belief is that competence can only be properly
exerted if autonomy is guaranteed. Autonomy is
the most important of the three basic psychologi-
cal needs (9). A high degree of autonomy in peo-
ple with obesity was found to affect weight loss
(10), and a study on patients undergoing hemodi-
alysis showed that the higher the autonomy, the
more likely that continuous behavioral changes
were effected and maintained (11).

A sense of competence is the perception that
one's skills and abilities interact efficiently with
the environment (5,12). In other words, it indi-
cates confidence in one’s ability to achieve expec-
tations after effectively overcoming environmen-
tal factors (5). By increasing feelings of confi-
dence and efficiency through behavior rather
than by acquiring skills and abilities (9), compe-
tence promotes organization, internalization, and
self-regulation of externally synchronized behav-
ior (13). Competence also affects self-care behav-
ior. It is shown to be a strong predictor of dietary
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adjustment and drug administration in patients
with hypertension and diabetes (3, 14).
Relatedness is the need to establish a positive and
meaningful relationship with others. It refers to
the feeling of being cared for by others and the
sense of belonging to a community (9). Related-
ness means being emotionally connecting after
becoming involved, a sense of warmth and care,
and the pursuit and development of solid rela-
tionships with others in a social context, which
promotes implicit synchronization (9). Related-
ness was associated with intrinsic motivation
along with autonomy and competence, and that
satisfaction with relationships played a more
marginal role in promoting intrinsic motivation
than that of autonomy or competence (9). How-
ever, the need for relatedness plays a decisive role
in internalization. Individuals may not be easily
influenced by the extrinsically synchronized be-
havior of others, although, in the context of re-
latedness actions, these can only begin when they
are meaningful to others.

Ultimately, these basic psychological needs are
influencing intrinsic motivation and healthy be-
haviors. A study on hemodialysis patients con-
firmed the relationship between autonomy and
health behaviors (11). However, few studies have
examined the relationship between basic psycho-
logical needs and selfcare behaviors in patients
undergoing renal dialysis; specifically, hemodialy-
sis and peritoneal dialysis.

To fill this gap in the literature, we looked to ver-
ify the validity and reliability of the Basic Psycho-
logical Needs scale developed by Deci and Ryan
(5) for such patients. The scale addresses general
needs satisfaction in life. It has 21 items that as-
sess the three needs discussed above: competence,
autonomy, and relatedness (5). Extensive studies
have validated the use of the Basic Psychological
Needs scale (BPN) for other Korean individuals.
For example, in Kim’s study (15), middle and
high school students were targeted, and a qualita-
tive approach was included in the scale to reflect
the unique cultural characteristics of Korea. Con-
sidering this, we judged the scale inappropriate
for measuring the basic psychological needs of
patients undergoing renal dialysis in Korea.

1400


http://ijph.tums.ac.ir/

Iran J Public Health, Vol. 52, No.7, Jul 2023, pp.1399-1409

Therefore, we investigated the validity and relia-
bility of the Basic Psychological Needs scale in
patients undergoing renal dialysis.

Materials and Methods

Participants

The study participants were patients in Busan
Metropolitan City with chronic renal failure who
were undergoing peritoneal dialysis or hemodialy-
sis. Cho and Sung (11) selected patients with a
dialysis period of 6 months or longer to investi-
gate role behavior. Our study used this criterion
as well. The inclusion criteria were as follows: (a)
20 years old or older; (b) diagnosed with chronic
renal failure and undergoing dialysis for 6 months
or more; (c) able to communicate, understand the
questionnaire content, and answer directly; (d)
understood the purpose of the study and provid-
ed written informed consent. Data were collected
from 140 patients treated in two general hospitals
with more than 100 beds, four hospitals with
more than 30 beds, and two clinics located in
Busan Metropolitan City, Korea. After excluding
incomplete responses, 120 participants were ana-
lyzed. This satisfied the recommendation of in-
cluding 5 to 10 times the number of tool items as
the amount of data in the factor analysis, to verify
construct validity (106).

Basic psychological needs

As stated above, we used the basic psychological
needs questionnaire developed by Deci and Ryan
(5) that includes 21 questions; seven questions
regarding autonomy, six questions regarding
competence, and eight questions regarding relat-
edness. The items in the questionnaire were
measured on a seven-point Likert scale ranging
from one (not at all) to seven (extremely). Higher
scores indicated higher basic psychological needs.
Autonomy was found to have a Cronbach's « of
0.72 among pre-hypertensive elderly patients (17)
and 0.71 among hemodialysis patients (11).
Competence had a Cronbach's o of 0.77 among
pre-hypertensive elderly patients (17) and 0.86
among hemodialysis patients (11). Relatedness
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had a Cronbach's o« of 0.75 among pre-
hypertensive elderly patients (17) and 0.79 among
hemodialysis patients (11).

Selfcare behavior

We used a measurement tool modified by Kim et
al (18), based on 24 questions developed by Song
(19) and 20 questions by Choi (20), to measure
the degree of selfcare behavior of patients under-
going renal dialysis. Answers were measured on a
five-point Likert scale ranging from one (never)
to five (always). Higher scores indicated higher
levels of selfcare behavior. The reliability using
Cronbach’s a was 0.89 for Kim et al tool (18),
0.85 for Song's (19), 0.68 for Choi's (20), and 0.77
for our study.

Data collection methods and procedures

As stated above, we visited two general hospitals,
four hospitals, and two clinics. We met with the
head of the nursing department to explain the
purpose of the study and ask for approval. The
head nurse identified patients who met the inclu-
sion criteria. The purpose of the study was ex-
plained to the patients, their anonymity and con-
fidentiality were assured, and written consent for
participation was obtained. Individuals who could
fill out the questionnaire directly completed it,
and those who could not read and write complet-
ed the questionnaire through one-on-one inter-
views. The questionnaire was collected immedi-
ately after the responses were completed. The
time required to complete the questionnaire was
approximately 15 to 20 minutes. A gift of USD
$7 was given for participation.

Ethical approval

This study was approved by the Institutional Re-
view Board of Busan Paik Hospital (IRB num-
ber:2-1041024-AB-N-01-20150317-HR-179).
Written informed consent for participation was
obtained from all patients. The conditions stipu-
lated that participant data would not be used for
purposes other than the study, and that partici-
pants could withdraw from the study at any time.
All personal information was processed anony-
mously during analysis. The collected data were
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stored in a cabinet with password protection and
author-only access. All methods were performed
in accordance with relevant guidelines and regula-
tions.

Statistical Analysis

The collected data were analyzed utilizing
SPSS/WIN 21.0 and AMOS 21.0 (IBM Cortp.,
Armonk, NY, USA). We analyzed the following:
(a) participants’ characteristics, including demo-
graphic and disease-related characteristics, using
frequency, percentage, mean, and standard devia-
tion; (b) reliability to determine the internal con-
sistency of the tool using Cronbach’s a coeffi-
cient; and (c) validity using exploratory factor

analysis. Before conducting the exploratory factor
analysis, we determined the correlation coeffi-
cients of the correlation matrix and Bartlett’s unit
matrix; confirmatory factor analysis for conver-
gent and discriminant validity, with the signifi-
cance level set at P<0.05.

Results

Sociodemographic and disease-related char-
acteristics

Participants' sociodemographic characteristics are
listed in Table 1, and participants' disease-related
characteristics are listed in Table 2.

Table 1: Sociodemographic characteristics of the participants

Characteristics Categories n %
Gender Men 74 61.7
Women 46 38.3

Age (y1) <49 32 26.7
50-59 39 32.5
60—69 35 29.2

=70 14 11.7
Marital status Single 29 24.2
Married 72 60.0

Divorced/Separated 8 6.7

Widowed 11 9.2
Living with family Yes 96 80.0
No 24 20.0

Education No education 1 0.8
Elementary school 9 7.5

Middle school 19 15.8

High school 52 433

College or higher 39 32.5

Religion Protestant 27 22.5
Catholic 8 6.7

Buddhist 49 40.8

Other 5 4.2

None 31 25.8

Occupation Yes 34 28.3
No 86 71.7
Monthly income ($USD) None 66 55.0
<1,000 31 25.8

>1,000-2,000 11 9.2

>2.000 6 5.0
Household monthly income (USD) None 53 44.2
<1,000 23 19.2

>1,000-2,000 14 11.7
>2.,000-3,000 18 15.0
>3.000 12 10.0
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Sleeping time (hours)

Drinking

Smoking

<6 59 49.2
7-8 49 40.8
=9 12 10.0
Yes 22 18.3
No 98 81.7
Yes 14 11.7
No 106 88.3

Table 2: Disease-related characteristics

Characteristics Categories n %
Duration since diagnosis (yeats) <3 18 15.0
3-5 27 22.5
6-9 18 15.0
=10 57 47.5
Treatment Hemodialysis 105 87.5
Peritoneal dialysis 15 12.5
Dialysis treatment periods (year) <3 28 23.3
3-5 35 29.2
6-9 22 18.3
=10 35 29.2
Other diseases (number) None 27 22.5
One 56 46.7
Two 32 26.7

Three 5 4.2
Blood pressure levels Know 116 96.7
Don’t know 4 3.3
Blood pressure control Well 89 74.2
Not well 31 25.8
Blood pressure management education Received 49 40.8
Not received (didn’t have a chance) 71 59.2
Blood sugar level Know 89 74.2
Don’t know 31 25.8
Blood sugar control Well 102 85.0
Not well 18 15.0
Blood sugar management education Received 43 35.8
Not received (didn’t have a chance) 77 64.2

Medical coverage burden Patient 21 17.5
Family 21 17.5
Others 78 65.0
Rare and intractable diseases medical support Know 95 79.2
service Don’t know 25 20.8

Exploratory factor analysis

We performed exploratory factor analysis using
the Kaiser-Meyer-Olkin (KMO) measure to de-
termine how well the correlation between the
items was explained by other items. The KMO
measure of the BPN scale was 0.87; thus, suitable
for factor analysis. Bartlett's sphericity test value
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was 800.45 (df=78) and the significance level was
P<0.001. This demonstrated that there were
common factors, also indicating the suitability of
factor analysis. Our exploratory factor and relia-
bility analyses determined the subfactors for vali-
dating the BPN. The correlation between the
items demonstrated a total score of lower than
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0.40 for items 3 (I often do not feel competent),
4 (I feel that my life is being suppressed), 7 (I
tend to be alone and do not have much social
contact), 10 (I was able to learn interesting new
skills recently), 11 (In my daily life, I often have
to do what others tell me), 15 (I did not have
much opportunity to show how capable I am in
my life), 16 (I do not have many close friends), 18
(The people I meet regularly do not like me very
much), and 20 (I do not have the opportunity to

decide how to handle my daily life). Thus, these
were excluded from the analysis. Ultimately, we
conducted exploratory factor analysis on 12 items,
with the above nine items excluded. The total
explanation was 56.38%, followed by 36.85% for
the first factor and 19.53% for the second factor.
The first factor was autonomy, with nine items,
while the second factor was competence, with
three items (Table 3).

Table 3: Factor Analysis and Item Correlation of Basic Psychological Needs Scale

Item Factor loading
Factor 1 Factor 2
Autonomy Competence

14 0.82

8 0.79

2 0.78

6 0.76

21 0.71

17 0.67

12 0.65

1 0.57

9 0.54

19 0.77

5 0.76
13 0.74
Total eigen values 4.79 2.54
% of variance 36.85 19.53
Cumulative % of vari- 36.85 56.38

ance

Verification of the reliability of the BPN scale
Cronbach's a for all 12 items on the BPN scale
was 0.90. The Cronbach's « value for confirming
the degree of internal consistency of each subarea
was 0.90 for the first factor (autonomy, nine
items) and 0.72 for the second factor (compe-
tence, three items). The homogeneity of the ques-
tions was also verified (Table 4).

Verification of convergent validity

Confirmatory factor analysis was performed on
the two factors extracted from the exploratory
factor analysis. The item that satisfied the condi-
tion of significance (construct reliability
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[CR]>1.96, P<0.05) with a standardized loading
value of 0.50 was selected (Fig. 1). The degree of
agreement of the factor structure model was
x2=151.28, P<0.001, x2/df=2.85, goodness-of-
fit-index  (GFI)=0.84, normed fit index
(NFI)=0.82, Turker-Lewis index (TLI)=0.84,
comparative fit index (CFI)=0.87, and root mean
square error of approximation (RMSEA)=0.13
(Table 5). Convergent validity was verified by
meeting the rejection ratio of 5.96-9.73, average
variance extracted (AVE)>0.50, and CR>0.70
(Table 5).
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Table 4: Item correlation and internal consistency

Factor

Item Corrected item total corre- Ifitem deleted
Ilation Cronbach’s «

Total
Cronbach’s «

Autonomy

Competence

14 0.83 0.88
8 0.75 0.89
2 0.80 0.88
6 0.77 0.88
21 0.79 0.88
17 0.68 0.89
12 0.77 0.89
1 0.73 0.89
9 0.59 0.90
19 0.77 0.76
5 0.80 0.62
13 0.84 0.53

0.90

0.72
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Fig. 1: Measurement model for confirmatory factor analysis

Table 5: Confirmatory factor analysis of basic psychological needs

Path

Unstand- S.E. CR. (p) FL CR
ardized es-
timates

AV
E

Autonomy — No.14 1.00

- - 083 096
— No.8 0.91 0.11  8.14(<0.001)  0.68
— No.2 1.01 011  9.61(<0.001)  0.77
— No.6 1.01 011  9.07(<0.001)  0.74
— No.21 0.98 011  9.24(<0.001) 075

0.74
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— No.17 0.83

— No.12 1.06

— No.1 1.08

— No.9 0.75
Compe- — No.19 1.00
tence

— No.5 1.28

— No.13 1.72

0.12
0.11
0.13
0.13

0.28
0.34

7.06 (<0.001)  0.61
9.73 (<0.001)  0.77
8.26 (<0.001)  0.70
5.96 (<0.001)  0.53

- 050 086  0.68
4.64 (<0.001)  0.70
5.09 (<0.001)  0.90

x2=151.28, df=53, x2/df=2.85, GF1=0.84, NFI=0.82, TL.I=0.84, CFI=0.87, RMSEA=0.13

S.E.; Standard error, C.R.; critical ratio, FL; Factor loading, CR; construct reliability, AVE; average
variance extracted, GFI; goodness-of-fit-index, NFI; normed fit index, TLI; Turker—Lewis index,
CFI; comparative fit index, RMSEA; root mean squate error of approximation

Verification of discriminant validity
Discriminant validity refers to the differences
between latent variables. The AVE value was

greater than the square of the correlation be-
tween autonomy and competence, indicating dis-
criminant validity (Table 06).

Table 6: Correlation among constructs and average variance extracted

Variable Autonomy Competence
Autonomy 0.74
Competence 0.60 (<0.001) 0.68

Verification of criterion-related validity
We examined the correlation with selfcare behav-
ior to verify the criterion-related validity of the

Discussion

As stated, the basic psychological needs, such as
autonomy, competence, and relatedness, are uni-
versal, natural needs and the core concepts of the
theory of self-determination developed by Deci
and Ryan (5). The self-determination theory em-
phasizes the satisfaction of these basic human
psychological needs and intrinsic motivation,
while motivational theory addresses the question
of what triggers human behavior (5).

This theory started with research on students
who had been neglected. Subsequently, it was
applied to hypertension management (21), and
self-management among patients with diabetes
(22). Recently, it has been applied and verified in
various fields, such as role behaviors in hemodi-
alysis patients (11). To test whether the BPN
scale could be used as a tool to measure the level
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BPN scale. Selfcare behavior was positively cor-
related with autonomy (r=0.48, P<0.001) and
competence (r=0.38, P<0.001).

of selfcare among patients undergoing renal dial-
ysis, we investigated the construct-, convergent-,
discriminant-, and criterion-related validity of the
BPN scale.

Our exploratory factor analysis verified construct
validity and confirmed the usefulness of 12 items
and two factors (autonomy and competence) on
the BPN scale, which differed from the composi-
tion of the scale at the time of development. We
eliminated three items from the autonomy and
relatedness factors: item 2 (I really like the people
around me), item 6 (I get along well with the
people I meet), and item 9 (I think of the people
I often meet as my friends). There was also a dif-
ference in items 12 (People around me care about
me) and 21 (People usually treat me kindly).
Autonomy means that an individual is directing
his/her own actions based on wvalues that are in-
tegrated with his/her interests. Autonomy began
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to be discussed when Ryan and Deci (9) pro-
posed the term self-determination in 1980; it is
said to be the most essential element of the basic
psychological needs. It encompasses self-control,
self-regulation, and dignity. Self-control refers to
the ability that involves controlling one's actions,
thoughts, and emotions without external instruc-
tion or supervision, refraining from immediate
satisfaction, and achieving self-regulation. It en-
tails cognitive and behavioral factors (23). The
cognitive factors are self-examination, problem-
solving, planning, and evaluation ability, while
behavioral factors include self-checking, self-
assessment, and self-reinforcement (24). Habitual
behavior is taught through self-control training
(25).

Self-regulation can delay actions that impede a
desired goal or purpose and support socially sta-
ble actions without utilizing external restrictions
(23). Higher self-regulation abilities among ele-
mentary school students have been shown to lead
to better basic lifestyle habits (26). Autonomy has
been found to predict the transition to role per-
formance in patients undergoing hemodialysis
(18). Research results have shown a positive cor-
relation between health behavior transition and
autonomy in the pre-hypertensive elderly (21); in
other words, people with higher autonomy have
higher self-regulation abilities. Thus, autonomy
can be an important factor in the transition to
healthy behaviors through self-control (21).
Competence included three items that were elim-
inated in our study, based on the exploratory fac-
tor analysis out of six items at the time of devel-
opment. Competence refers to the strong internal
motivational tendency to use and develop one’s
own abilities and motor skills. It is the opposite
of lethargy. As sense of competence is similar to
that of self-efficacy, which refers to the feeling or
expectation that one can solve a problem by tak-
ing appropriate action in a specific situation.
However, the sense of competence is the feeling
of confidence and efficiency through actions ra-
ther than through acquiring skills and abilities
(27). It is satisfied when one experiences an op-

portunity to use one's abilities or skills and talents.
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Patients with type 2 diabetes were found to have
better self-management behaviors and higher
competence (22). Competence was also found to
influence the behavior of patients undergoing
hemodialysis, including their diets, use of medica-
tion, exercise habits, dialysis plans, and arteriove-
nous fistula management (13). The implication is
that this sense of competence enables the intrin-
sic motivation to move past a feeling of helpless-
ness. Moreover, those with higher competence
should be able to cope with various situations
with more confidence. Our confirmatory factor
analysis was conducted to validate the BPN scale,
and we were able to confirm the validity of the
two-factor structural model extracted from our
exploratory factor analysis. In addition, when
considering the discriminant validity comparing
the square value of the AVE and the correlation
coefficient between the concepts, the discrimi-
nant validity satisfied the standard variance ex-
traction and construct reliability criteria.
However, some limitations of our study warrant
comment. First, our sample size was small; there-
fore, the results of the factor analysis should not
be generalized. Second, in future studies, content
validity and reliability could be analyzed by
amending the existing concept-item relationship.
However, by verifying the criterion validity com-
pared with tools that measure basic psychological
needs and selfcare behavior, we confirmed that
selfcare behavior was an appropriate criterion, as
the validity of both showed a statistically signifi-
cant correlation.

Conclusion

We aimed to establish a basis for measuring the
basic psychological needs of patients undergoing
renal dialysis by verifying the reliability and validi-
ty of the BPN scale. The revised BPN scale con-
tains two subfactors: autonomy and competence.
The construct, convergent, discriminant, criterion
validity, and internal consistency of the scale was
verified as a tool to measure the basic psycholog-
ical needs of patients undergoing renal dialysis.
The results suggest that the BPN scale can be
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used to develop a program to identify selfcare
ability and promote selfcare behaviors in such
patients.
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