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Background: Non-adherence to medication in psychiatric patients and identification of related risk factors has provided serious
challenges for care service providers.

Objectives: The current study aims to determine the psychometrics of a questionnaire used to indicate risk factors related to non-
adherence to medication in psychiatric patients.

Patients and Methods: Four-hundred patients with psychiatric disorders in Bushehr and Shiraz were enrolled in this cross-sectional study
using convenient sampling methods. An initial questionnaire was designed with 23 items. Following the confirmation of content and face
validity of the questionnaire, the questionnaire was completed by the participants and 11 experts contributing to the administration. The
item impact score, content validity index (CVI), and content validity ratio (CVR) were examined using exploratory factor analysis. In order
to calculate the internal and external reliability, the Kuder-Richardson and re-test methods were used.

Results: Factor analysis revealed five factors in the questionnaire. Five of 23 items had low content validity and were eliminated. The CVI
and CVR of the questionnaire were 0.89 and 0.85, respectively. One statement was eliminated owing to a reduced factor load. Internal
reliability was r = 0.86, estimated using the Kuder-Richardson method, and external reliability was r = 0.93, estimated via a Pearson
correlation coefficient. Five factors resulting from the questionnaire had optimal reliability according to the Cronbach’s alpha coefficient
(0.79). Five factors were extracted, including factors related to disease, patient and environment, attitudes toward treatment and therapist,
drug side effects, and previous experience to treatment.

Conclusions: The questionnaire on risk factors related to medication non-adherence in patients with psychiatric disorders had acceptable
psychometric characteristics, and is a useful tool to be implemented in medical centers and psychological clinics.
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1. Background

Medication non-adherence in psychiatric patients is
one of the serious challenges for psychiatrists and health
care providers (1). Estimates indicate that 25% to 80% of
patients with psychiatric disorders are unable to proper-
ly use drugs prescribed by physicians (2). It is noted that
non-adherence to medication increases the probability of
recurrence of symptoms by 3 to 5 times, compared with
adherence to medication (3). Non-adherence to medica-
tion is responsible for 125,000 deaths in the United States
annually (4).

Poor adherence to medication regimens not only leads
to a lack of treatment efficacy, but also increases the cost
of health care. Non-adherence to a medication regimen

can have devastating effects on the patient and his or her
family in terms of personal suffering, hospitalization,
and reduced quality of life. Non-adherence to medication
regimens can also have detrimental effects on society by
imposing exorbitant costs of health care (5).

Gaining knowledge about factors related to medica-
tion non-adherence helps physicians, nurses,and health
care providers design programs for better care, suitable
and timely hospital discharge, sustainable treatment,
as well as reduced recurrence of disease and need for
hospitalization (6). Thus, evaluating medication adher-
ence in patients seems necessary to ensure effective
treatment and understand the obstacles for treatment
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efficacy. Evaluation of medication adherence requires
applications and reliable tools based on the needs of
the target group. If there is access to such tool, it is pos-
sible to use it with providing evidence for its reliability,
and in case on lack of access to needed tool, it should be
designed.

Evaluating medication non-adherence in patients seems
necessary to determine the prognosis of treatment and
to understand the obstacles in treatment efficacy. Gen-
erally, non-adherence measurement methods include
self-report, counting the number of used drugs, and
biological measurements (7). The Medication Adherence
Questionnaire, Beliefs about Medicines Questionnaire,
and Medication Adherence Rating Scale are among the
commonly used tools for non-adherence measurement
(8, 9). However, no comprehensive tool that includes all
the risk factors related to medication non-adherence has
been designed (10).

Mostly common questionnaires have often been used
in limited number of studies in this field is the study by
Ghaffari-nejad et al. (11) which is conducted to determine
factors related to non-adherence in patients with mood
disorders. The authors used the DAI questionnaire (11),
which evaluates the attitude of patients and does not
include other involved factors. Moreover, using a 14-item
checklist, Omranifard et al. (9) attempted to identify
medication non-adherence factors that lead to re-hospi-
talization in patients with psychiatric disorders. In this
study, the supportive role of the family was not men-
tioned, and the reliability and validity of the checklist
were not evaluated.

Although the supportive role of the family in non-ad-
herence has been referred to in some studies aiming at
identifying risk factors related to non-adherence (1, 6),
this factor has not been duly considered in the common
tools. The supportive role of a patient’s family or relatives
has been neglected in these instruments.

Some studies have been conducted to determine and
identify related factors. Mitchell and Selmes (12) conduct-
ed a review aiming at investigating factors predicting
medication non-adherence in patients with psychiatric
disorders. They reported factors related to patients, clini-
cal factors (e.g. physician), and disease, including risk fac-
tors in medication non-adherence (12).

Mahtani et al. (13) identified several factors related to
medication non-adherence in patients with psychiatric
disorders, which included demographic characteristics,
relationship between patient and care provider, family
support, previous adherence to medication, history of
drug abuse, and side effects of drugs (13).

Among few studies addressing the supportive role of
family, the study by Abu Rahma et al. entitled “Medica-
tion Adherence and Family Supportive Role in Preven-
tion of Recurrence in Patients with Schizophrenia in
Gaza” (14) can be mentioned. In their study, patients
responded to questionnaires related to the family’s sup-
portive role, but it lacked the other section related to
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determination of this factor to be answered by patients’
families or relatives.

Considering the increased prevalence of mental dis-
orders and extent of their clinical consequences, pre-
vention from risk factors and continuation of research
on medication non-adherence in psychiatric patients
seems necessary. Moreover, the inadequate attention
of authors in the domestic area and the limitations of
studies on this topic show the importance of address-
ing this topic. Thus, given the importance of the subject
and the lack of a suitable instrument for determination
of risk factors related to medication non-adherence in
patients with psychiatric disorders, it is necessary to
design a questionnaire that has acceptable reliability
and validity levels and is compatible with the Iranian
culture. As for designing an authentic questionnaire,
there is some need for a larger samples size. However,
owing to time limitations and inaccessibility of more
samples, only samples from Shiraz and Bushehr were
used.

2. Objectives

The current study aims to design a psychometric ques-
tionnaire for determining risk factors related to medi-
cation non-adherence in patients with psychiatric dis-
orders.

3. Patients and Methods

This study is a cross-sectional inquiry. The research pop-
ulation included all outpatients referring to psychiatric
centers and patients discharged from psychiatric wards
in Bushehr and Shiraz during 2013, and one of the pa-
tients’ family members. Inclusion criteria included: the
patients’ consent and also the consent of the person who
accompanied them to the study and complete the ques-
tionnaire; minimum age of 15 years; suffering from only
one disorder of three disorders including schizophrenia,
depression, and bipolar disorder (confirmed by a psy-
chiatrist); history of psychiatric drugs for at least the pre-
vious 6 months; and having a companion at the time of
reference. Exclusion criteria included: lack of conscious-
ness so that the patient was not able to answer questions;
usage of drugs other than psychiatric drugs; and having
other diseases. The written consent of the participants
was collected.

Various ratios for the necessary sample size for factor
analysis have been stated in different studies. Aminimum
ratio of participants to variables has been reported as 311,
1011, 15:1, or 20:1 in different studies (15, 16). Considering
the number of items for exploratory factor analysis (18
items), the sample size was specified as 360 participants,
which was consistent with the maximum ratio of subject
to variable (20: 1). Four hundred samples were consid-
ered for the study, taking into account the sample loss
probability. The sufficient sample size for factor analysis
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was greater than 0.6, according to the Kaiser-Meyer-Olkin
measure of sampling adequacy. To ensure adequacy of
the sample size of the study, the Kaiser-Meyer-Olkin test
and Bartlett tests were performed (17).

3.1. Questionnaire Design Steps

The questionnaire was designed in three steps: extrac-
tion of questions, determination of the validity, and de-
termination of the reliability.

3.1.1.Step 1

In this step, items were designed after reviewing the
related papers and collecting questionnaires related to
medication non-adherence. The initial questionnaire
included 23 items, mostly “yes-no” questions and some
open-ended questions.

3.1.2.Step 2

After preparing the questions, face, content, and con-
struct validities were assessed. For face validity, the ques-
tions were given to 11 experts in psychology, psychiatry
and psychiatric nursing. The questions were evaluated in
three aspects: level of difficulty, suitability, and ambigu-
ity. Further, 15 people in the target group expressed their
ideas regarding fluency and comprehensibility of the
questions. To eliminate the invalid items, the item impact
score was determined in the next step. If the impact score
for each item was above 1.5, the item was considered suit-
able and it was preserved (18).

Next, in order to determine content validity, questions
were given to 11 psychiatry and psychology profession-
als. Experts were asked to examine the items in terms of
grammar accuracy, correct word usage, and correct place-
ment of the items in the questionnaire. Next, the content
validity was examined quantitatively using the content
validity ratio (CVR) and content validity index (CVI). The
CVI was developed by Lawshe; the necessity of an item in
the tool is examined by a three-point Likert Scale. Next,
using the following formula and Lawshe table for deter-
mining the minimum content value ratio, items with ra-
tios above 0.59 were kept (Equation 1).

Total numbser of participants >

Number of necessary answers in cach item — ( >

(1) CVR =

"Total number of participants

Furthermore, to determine the CVI, the questions were
given to the 11 experts. The questions were worded in
such a way that a 4-point Likert scale for relevance, clarity,
and simplicity could be used for each item. Next, the CVI
was calculated with the following formula (Equation 2).

(2) CVI = Number of experts which scored 3 or 4 to item

Total number of experts
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Following the calculation of CVI and CVR, five items were
eliminated because they had scores below 0.59, and 18
items were kept so that their construct validity could be
measured.

In order to determine construct validity, exploratory
factor analysis was used. To this end, the 18-item ques-
tionnaire was distributed among 400 patients with
psychiatric disorders. It was distributed non-randomly
based on characteristics considered by the author. Ex-
ploratory factor analysis was done via principal com-
ponent analysis using a varimax rotation. The results
from the exploratory factor analysis included six main
outputs.

Obtained results from the first, second, third, and the
fifth outputs were provided. Following extraction of fac-
tors and statements in each factor, the compatibility of
these factors with principal components of medication
non-adherence was examined.

3.1.3.Step 3

In this step, the reliability of the questions was exam-
ined. Questions were examined in terms of internal and
external reliability. The Kuder-Richardson test was used
to determine internal reliability, and external reliability
was measured by the test-retest method and the Pearson
correlation coefficient. SPSS 19 software was used for data
analysis.

4.Results

Results obtained by calculating the Item Impact Index
showed high impact scores for all items (above 1.5); thus,
all items were considered suitable in the view of the tar-
get group and kept for the next steps. To determine con-
tent validity, CVI and CVR were calculated. The values for
CVI and CVR were 0.89 and 0.85, respectively. Five state-
ments were eliminated because their scores were too
low, based on the Lawshe table (0.59), and the number of
items was reduced to 18. Test-retest results showed high
external reliability (r = 0.93). Also, using the Kuder-Rich-
ardson formula, the findings showed high internal reli-
ability (r=0.86).

The KMO index of 0.8 suggested an adequate sample
size for factor analysis. Moreover, the Bartlett test indi-
cated suitability of factor analysis for identifying a factor
model structure at P < 0.0001, and suggested discover-
able relationships between the variables, which were un-
der analysis.

Other parts of the results of exploratory factor analysis
include values related to the initial overlap and extrac-
tion overlap. Considering that the initial overlap values
before factor extraction are 1 for all items, the minimum
value for extraction overlap should be 0.3 (17). If it is
larger, extracted factors better represent variables. The
results of the exploratory factor analysis indicated that
the calculated extraction overlap values for all items were
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between 0.340 and 0.825; thus, all items were considered
suitable.

The other dimensions of exploratory factor analysis
included initial eigenvalues, eigenvalues of extracted
factors without rotation, and eigenvalues of extracted
factors with rotation (Table 1). In this study, consider-
ing eigenvalues larger than 1 and the scree plot slope
(Figure 1), five factors with prediction power of 60.12%
were extracted. These factors described changes in risk
factors.

Factor analysis also showed a rotated matrix of ele-
ments, which included factor loads of each variable in
the remaining factors following the rotation (Table 2).

Based on the results obtained from the factor analy-
sis with varimax rotation, five factors were extracted.
As shown in Table 2, the questionnaire with five factors
was identified. The first factor, with an eigenvalue of
4.652, included three items, and their factor load var-
ied between 0.859 and 0.900. The second factor, with
an eigenvalue of 1.724, included seven items, and their
factor load varied between 0.374 and 0.745. The third
factor, with an eigenvalue of 1.375, included three items,
and their factor load varied between 0.534 and 0.823.
The fourth factor, with an eigenvalue of 2.337, included
two items, and their factor load varied between 0.759
and 0.840. The last factor, with an eigenvalue of 1.133 in-
cluded two items, and their factor load varied between
0.797 and 0.800. It should be noted that item4 was as-
signed to Group 2 considering its content and despite
its lower factor load compared to factor 1. Thus, based
on exploratory factor analysis on 18 items, 17 items were
confirmed and put into five factors (Table 2).

Following factor analysis, the total internal consistency
of the questionnaire with 17 items was investigated. Cron-
bach’s alpha coefficient was calculated for the sample
size of 400 patients with psychiatric disorders. Chron-
bach’s alpha coefficient was 0.79 for the whole question-

naire, with a minimum of 0.53 and maximum of 0.9 for
questionnaire factors (Table 3).

The questionnaire was developed in two-point Likert
scale (Yes/No) format with a score range of 1 to 2, with
a of score 1 representing choice Yes and a score of 2 rep-
resenting choice No. Some questions had inverse scor-
ing. Minimum and maximum scores were 17 and 34. If
a score was higher than 17, more risk factors threatened
the patient.

Scree Plot
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Figure 1. Scree Plot Based on Exploratory Factor Analysis to Determine
Correlation Between Items

Table 1. Initial and Extraction Overlap in Exploratory Factor Analysis for Tool in Determining Risk Factors Related to Medication Non-

Adherence
Factor Initial Eigenvalue Eigenvalue of Extraction Factors Eigenvalue of Extraction Factors
Without Rotation With Rotation
Total Variance Cumulative Total Variance Cumulative Total Variance Cumulative
Percent Percentage Percent Percentage Percent Percentage
1 4.652 27.367 27367 4.652 27.367 27367 3315 19.500 19.500
2 1724 10.138 37.506 1724 10.138 37.506 2305 13.559 33.059
3 1375 8.086 45.592 1375 8.086 45.529 1.652 9.716 42.775
4 1337 7.868 53.460 1.337 7.868 53.460 1.543 9.077 51.852
5 1133 6.664 60.124 1133 6.664 60.124 1.406 8.272 60.124
40 Jundishapur ] Chronic Dis Care. 2015;4(3):€27062
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Table 2. Rotated Matrix of Elements of Exploratory Factor Analysis for Tool Determining Risk Factors Related to Medication Non-
Adherence

Items of Tool Relatedto Related to Patientand  Attitude to Treatment Drug Side Previous Experience
Disease Environment and Therapist Effects Toward Treatment

1.In your opinion, do you suffer 0.900

from mental disorders?

2.Is your patient aware of his need 0.864

for using drugs?

3.Are you aware of disease 0.859

symptoms?

4.Are you forced to accompany your 0.625 0.410

patient to drugstore to ensure he

prepares prescription?

5.Have you stopped your drugs 0.745

without physician’s order?
(arbitrary refusal of drug usage)

6.Have you had any prescription 0.728
which you decided not to comply
with?

7.In case of emergence of annoying 0.565
complications from drug use, would
you continue using it?

8. Are you forced to have direct moni- 0.510 0.511
toring of drug usage to ensure your
patient takes his medicine?

9.Have you ever decided to use 0.499
alcohol or other substances instead
of taking prescribed medicine?

10. Do you often forget regular use 0374 0.342
of drugs?

11. Do you believe drug usage helps 0.823
to reduce or improve symptoms of
disease?

12. Do you believe you need medica- 0.486 0.580
tion to improve your disease?

13. Does the patient tend to refer to 0.534
the physician in due time?

14. Has your patient talked about 0.840
side effects of drugs such as strange

movements, sleepiness, weight gain,

sexual problems, and blurred vision

following using medications?

15. Has your patient talked about 0.759
side effects of drugs, such as strange

movements, sleepiness, weight gain,

sexual problems, and blurred vision

following the use of medications?

16. Does usage of current drugs by 0.800
your patient help in treatment of his
disease?

17. Does usage of current drugs 0.797
by your patient exacerbate his
problem?
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Table 3. Cronbach’s Alpha Coefficient of Questionnaire (Risk Factors Associated With Medication Non-Adherence) After Exploratory

Factor Analysis
Risk Factors Number of Statements Cronbach’s Alpha
Factors related to disease 3 0.90
Factors related to patient and environment 7 0.71
Attitudes toward treatment and therapist 3 0.56
Drug side effects 2 0.59
Previous experience toward treatment 2 0.53
Whole questionnaire 17 0.79

5. Discussion

The results indicated that the designed tool had suitable
reliability and validity for determining risk factors related
to medication non-adherence in patients with psychiat-
ric disorders. Based on these findings, five factors were
extracted from the risk factors questionnaire related to
medication non-adherence including factors related to
disease, patient and environment, attitude toward treat-
ment and therapist, drug side effects, and previous experi-
ence toward treatment. Gabriel et al. (19) referred to four
aspects of factors influencing non-adherence, including
amnesia, feeling of recovery, feeling of exacerbation, and
carelessness. Some of the above-mentioned items are in
line with the research in the present study. For example,
an item for determining the role of side effects or impact
of previous treatments was designed for both question-
naires. However, there were also some inconsistencies: for
example, an item entitled amnesia in their questionnaire
included factors such as age, while, in the present study,
the item related to diseases was designed separately with
specific questions. Demographic factors such as age and
gender were designed separately at the beginning of the
questionnaire considering the local culture of the coun-
try, which is an advantage of the present study. In a study
by Abu Rahma et al. (14), three tools were designed. These
tools are known as the medication adherence scale, fam-
ily support scale, and recurrence scale (14). In designing
questions related to the first tool, the factors were divided
into factors related to attitude and adherence. Despite the
high number of questions, which is a limitation, they did
not include all involved factors. For example, there was no
item covering drug abuse. The current questionnaire is
more comprehensive, despite its limited number of ques-
tions and brief answers (Yes/No). Also, in the study by Abu
Rahma et al. (14), the reliability of answers about the sup-
portive role of family is doubtful because the questions
related to this part were answered by patients with schizo-
phrenia. One of the advantages of the current research is
that the section related to the family was completed by
family members.

Unfortunately, there are few studies on medication non-
adherence in our country, which have been carried out
mostly on non-psychiatric patients (20). Further, most
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studies address evaluation of non-adherence and do not
refer to the design of the tool. Omranifard et al. (9) stud-
ied factors related to non-adherence that led to re-hospi-
talization of 500 patients with psychiatric disorders in
Isfahan. Data were collected using checklists including
14 items (items taken from reviewing foreign papers) re-
lated to non-adherence. However, the instrument used in
the study lacked adequate information regarding its reli-
ability, and no attempt was made to localize the checklist
according to the national culture (9).

The reliability results for our tool are higher compared
to that in the study by Gabriel et al. (19), which described
an antidepressant adherence scale (r = 0.66). On the oth-
er hand, the reliability coefficient in our study is lower
compared to that in the study by Abu Rahma et al. (14)
(r=0.88), owing to the type of study (cross-sectional), re-
search population, dissimilarity of tool items, and type of
patients under study, considering their disease severity
and stage.

The present research study attempted to provide ac-
curate information on the instrument by determining
its reliability and validity levels. Useful and brief Yes/No
questions and a relatively extensive research population
(including three types of diseases) are other strengths of
the current research.

The questionnaire was divided into two separate sec-
tions (questions related to the patient and the family).
The supportive role of the family of the patients with psy-
chiatric disorders was addressed, thus making it applied
and useful. The questionnaire on risk factors related to
medication non-adherence is the only specialized tool
related to psychiatric patients that includes two aspects
associated with the patient and patient’s relatives, thus
making it a point of strength.

Considering that studies on medication non-adherence
are mostly performed using samples with one type of
disease and with a limited sample size, generalization of
findings and applications of the tool in other psychiatric
patients is difficult. Therefore, the use of a larger statis-
tical population and variety of samples in terms of the
type of disease could have increased tool generalization
in this work.
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5.1. Limitations

As a limitation, the lack of evaluation of the designed
tool in patients with other psychiatric disorders (such
as anxiety disorder, personality disorder, etc.) made the
generalization of results difficult. Hence, replication of
this study is suggested with similar and more extensive
samples. Also, further studies on risk factors affecting
medication non-adherence and extending the distribu-
tion of study population are suggested.

Findings suggest that the designed questionnaire en-
compasses the optimal psychometric characteristics and
possesses the necessary strength and reliability to deter-
mine risk factors related to medication non-adherence
in patients with psychiatric disorders. The questionnaire
can be applied by health care authorities in care and
health systems throughout the country. This tool is use-
ful for psychiatrists, psychiatric nurses and psychologists
who are employed in dealing with psychiatric patients.
This tool can be used by doctors and nurses to examine
the many consequences of non-adherence to treatment
in patients, which are to be avoided. The questionnaire is
compatible to Iranian culture and it is easy and compre-
hensible, and can be answered by patients with psychiat-
ric disorders and their families.
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