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ABSTRACT

Background: Chronic renal failure is among the major health challenges in the world. Many clinical trials have been conducted to
assess the effects of complementary and alternative therapies on hemodialysis-related outcomes. However, a number of biases
may affect the results of these studies. Aims: This study aimed to assess biases in randomized clinical trials into the effects of
complementary and alternative therapies on hemodialysis patients. Settings and Design: A critical review on clinical trials into
the effects of complementary and alternative therapies therapies on hemodialysis patients. Materials and Methods: This study
was conducted on 114 randomized clinical trials which had been published in 2012-2017 into the effects of complementary and
alternative therapies on hemodialysis patients. The Cochrane Risk of Bias Tool was employed to assess biases in the included trials. The
collected data were presented using the measures of descriptive statistics, namely absolute and relative frequencies. Results: Among
114 included trials, 71.05% (81 trials) had used low bias methods for random sequence generation, while 60.52% (69 trials) had
provided no clear information about allocation concealment. Moreover, respecting blinding, 57.89% of trials (66 trials) were low bias.
Around 60.52% of trials (69 trials) had no attrition between randomization and final follow-up assessment and 84.21% (96 trials)
had apparently reported all intended outcomes. Conclusions: This study shows that 50% of randomized clinical trials into the
effects of complementary and alternative therapies on hemodialysis patients have low bias. Yet, quality improvement is still needed
to produce more conclusive evidence.

Keywords: Bias, chronic renal failure, complementary and alternative medicine, randomized clinical trial

Introduction renal failure suffer from poor quality of life despite receiving
these therapies.!"
Chronic renal failure is among the major health challenges in

the world. It is associated with different complications, chiefly Complementary and alternative medicine (CAM) therapies
uremia. In order to prevent these complications, patients need  are widely used to improve patient outcomes and quality of
to receive renal replacement therapies, such as hemodialysis, life.” The National Center for Complementary and Integrative

for the life. Although these therapies help improve biochemical Health defines CAM as “a group of diverse medical and
parameters in the body and save patients’ lives, they do not healthcare interventions, practices, products, or disciplines that
necessarily improve quality of life and thus, many patients with are not generally considered patt of conventional medicine”."!

The use of CAM therapies has significantly increased in recent

years, so that 20--80% of the wotld population use these
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Randomized controlled trials (RCTs) are the most rigorous
type of clinical trials and the best method for assessing causal
relationships.” The unique charactertistics of RCTs ate the use
of an intervention in an intervention group, inclusion of a
control group, and the use of random allocation.”! Despite the
rigorousness and usefulness of RCTs, they are always prone to
some types of errors. A certain type of error in RCTs is called
bias that is broadly defined as any systematic error in the design,
implementation, data collection, data analysis, or data interpretation
in a study which can distort its findings and conclusions.” Biases
can significantly affect quality, internal validity, and external validity
in RCTs and make results invalid and unreliable.'’! In fact, biases
can result in underestimation or overestimation of the effects of
interventions in RCTs."! Invalid and unreliable results of RCTs not
only may not be beneficial, but also may endanger target patients’
lives."” Previous studies on the RCTs show that a large number

of them have some types of biases.'!

Biases in RCTs are of different types. The first type is selection
bias, and the best method for its minimization is randomization,
that is random allocation of participants to study groups.?
Randomization gives participants equal chance of being allocated
to either of the study groups. It includes the two main steps of
generating random allocation sequence and implementing the
I The second type of bias
in RCTs is implementation bias. Blinding can be used to minimize

generated random allocation sequence.

this type of bias and produce more reliable results. Blinding
reduces the negative effects of researchers’ and participants’
awareness of the intended intervention on the results. Moreover,
blinding of those who assess the intended outcomes can reduce
measurement bias.'"! The third type of bias is telated to the atttrition
of participants which increases the number of missing values and
thereby, affects the true estimation of the effects of the intended
intervention. Exclusion of participants with missing data from
the study can lead to underestimation or overestimation of the
effects of the intended intervention.!'"! The result of the study by
Kim ez al., which is a review article, aimed to investigate the effect
acupuncture for treating uremic pruritus in patients with end-stage
renal disease (ESRD) showed that most of the studies high risk of
bias, which leaves their reports unconvincing, The current evidence
is insufficient to show that acupuncture is an effective treatment for
UP in patients with ESRD because of suboptimal quality and lack
of methodological rigor of included studies. Future trials should
overcome the limitations of the curtently available.!'”

Despite the importance of biases to the validity and reliability of
RCTs, there is limited information about biases in CAM-related
RCTs among hemodialysis patients. Therefore, the present study
was undertaken to span this gap. The aim of the study was to
assess biases in RCTs into the effects of CAM therapies on
hemodialysis patients.

Materials and Methods

This is a critical review study that examines the quality of articles
on RCTs into the effects of CAM therapies on hemodialysis
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patients. Inclusion criteria were an RCT design, a CAM therapy
intervention, a sample of hemodialysis patients, accessible
full-text, and publication in English or Persian in 2012--2018.
Exit criteria include non-RCT articles and articles whose full
text is not available.

An extensive literature by two researchers was conducted in online
databases such as Scientific Information Database Iranmedex,
Magiran, SID, Science Direct, Pubmed, Proquest, Scopus,
and Web of Sciences Search key terms were RCT, controlled
clinical trial, hemodialysis, Renal dialysis, complementary and
alternative medicine, aromatherapy, massage, relaxation, herbal
therapy, yoga and meditation, energy healing, acupressure, and
homeopathy. Search operators such as “AND” and “OR” were
used to combine search key terms. MESH was also used to
identify keywords. To remove duplicate articles, initially, general
information was collected from each included RCT about its
title, year of publication, first author, study setting, journal, and
so on. Then, by two researchers, they were evaluated for entry
criteria which included a survey of the population studied, the
type of intervention, and the comparison and outcome group.
Aggregated studies entered the next stage, and rejected studies
by both were discarded. In the case of studies in which there
were disagreements about their entry between the two scholars,
agreement was reached with the discussion. Then, the Risk of
Bias Tool, developed by the Cochrane group, was employed to
assess biases in the included RCTs. This tool assesses biases
in RCTs in six main dimensions, namely random sequence
generation, allocation concealment, blinding, attrition, selective
outcome teporting, and other sources of bias.'"! Each dimension
was rated as either “Low bias,” “High bias,” or “Unclear,” The
Cochrane Risk of Bias Tool is a valid and reliable tool for the
assessment of all RCTS, irrespective of their publication place and
language.!! The collected data wete reported using the measutes
of descriptive statistics, namely absolute and relative frequencies.

Ethical Considerations: Loyalty in translation, lack of plagiarism,
and respect for intellectual property rights.

Results

Initially, 261 RCTs were retrieved and briefly reviewed, from
which 147 were ineligible or did not have accessible full-texts.
Thus, those 147 RCTs were excluded and the remaining 114
RCTs (22 Iranian and 92 non-Iranian) were included and assessed
for biases [Figure 1].

Around 71.05% of the included RCTs (81 cases) had used
low-bias methods for random sequence generation. The
most and the least commonly used methods were block
randomization (45 cases) and coin flipping (three cases). On
the other hand, 7.90% of RCTs (nine cases) had used high-bias
random sequence generation methods such as day- or week-based
allocation, while only 21.05% of them (24 cases) had not reported
information on random sequence generation. Respecting
allocation concealment, 60.52% of RCTs (69 cases) were rated
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261 papers identified though searching in:
PubMed. Science Direct. ProQuest,
Web of Sciense, , Scopus, SID
2012-2017

The number of papers obtained
from each base:
PubMed=42, Science Direct=21,
ProQuest=61,

Web of Sciense=30. , Scopus=80
SID=24

147 publications excluded, because of
not meeting one or more Inclusion
criteria

114 publications included in the study

Figure 1: Flow diagram of the searches and the selection process

as unclear for reporting no information, while 31.59% (36 cases)
had used low-bias concealment methods and 7.89% (nine cases)
had used high-bias methods.

Most included RCTs (92.1%) had used parallel designs and only
three had used the crossover design. With respect to blinding,
57.89% of RCTs (66 cases) were low bias, that is, participants,
staff, and researcher had been blinded. However, 39.47%
of RCTs (45 cases) were high bias because of no blinding
and 2.64% (three cases) were unclear and had not provided
adequate explanations in this area. Moreover, 39.48% of
RCTs (45 cases) had reported attrition rates of 15-35%, from
which 73.33% (33 cases) had reported the number of and the
reasons for dropouts in each group and hence, were considered as
low bias. However, 26.67% of the RCTs with attrition (12 cases)
had not reported any information about the number of and the
reasons for dropouts and hence were considered as high bias. The
remaining 60.52% of RCTs (69 cases) had reported no attrition.

Respecting selective outcome reporting, 84.21% of RCTs
(96 cases) seemed to have reported all outcomes, while
15.79% (18 cases) ecither had not reported or incompletely
reported some of the outcomes which had been introduced in
their methods sections. Respecting other types of bias (such as
providing no information about the validity and reliability of data
collection tools, small sample size, and short-term intervention),
60.52% of RCTs (69 cases) were categorized as low bias and
39.48% (45 cases) as high bias [Figure 2].

Discussion

The aim of this study was to assess biases in CAM-related RCTs
on hemodialysis patients. Study findings showed that although
21.05% of the included RCTs had reported random allocation,
they had not provided adequate information about the process
of randomization. In line with this finding, in the study which
check out articles of RCTs published by Iranian researchers in
field of obstetrics and gynecology in English journals indexed
in first level valid bases, reported that 56% of RCTs included
no information about the generation of random allocation
sequence and the implementation of the generated sequence.!"!
some other studies also noted weaknesses in published RCTs

Journal of Family Medicine and Primary Care

100% . —
80%

60%

® Unclear

High bias

40%
M Low bias

20%

0%

generation
Block
randomization
Blinding
Attrition
reporting

bias

Other sources of

Random sequence
Selective outcome

Figure 2: The histogram diagram of different types of biases in RCTs

respecting their randomization.*# Tt is noteworthy that poor
randomization is not limited only to the publication phase of
RCTs; rather, a study showed that around 60% of RCTs with
unclear information about randomization in their final reports
had also ambiguities in randomization in their draft proposals.””
It seems that researchers underestimate the importance of
randomization to have equal groups and reduce biases. In order
to produce credible results, researchers need to use effective
randomization techniques such as tables of random numbers,
block randomization, and randomization-related computer

programs.!

Our findings showed that respecting study design, 92.10%
of RCTs had used parallel designs and only three had used
other designs such as crossover. Two earlier studies that one
reviewed all reports of RCTs of health care interventions
and/or processes with individual randomization, published
July—December 2004 in six major journals and another study
all human subject randomized, controlled trials published in 4
leading urology journals in 1996 and 2004, also reported the
same finding,? Compared with other designs, parallel designs
are more convenient to apply, need shorter amount of time,
and bear lower costs and hence, are more frequently used by
researchers. On the other hand, in the crossover design, study
groups consist of the same individuals and the risk of bias is
low. Therefore, this design is a powerful and reliable method to
assess causal relationships.””! Howevert, studies with crossover
designs necessitate longer amounts of time.

Another finding of the present study was that 39.47% of
RCTs (45 cases) had not used any method for blinding. Three
earlier studies also reported that 50% of RCTs had not provided
any information about blinding. This rate in another study
which assess the bias in randomized controlled trials published
in eight professional nursing and midwifery Iranian journals
in 2010, was as high as 73.5%.!"1 A potential soutce of bias
in RCTs is participants’ or researchers’ awareness of group
assignment. Researchers’ awareness of group assignment may
result in their deliberate commitment of mistakes for the sake
of the new treatment. The inability to refute this claim also
undermines the validity of RCTs.” Blinding helps effectively
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prevent these problems and their associated biases. Of course,
most interventions cannot be easily concealed. For these
interventions, those who assess intervention outcomes can be
blinded. Researchers who fail to apply blinding to their RCTs need
to provide detailed information about such failure and explain
their strategies for reducing the associated biases.

Study findings also indicated that more than one third of
RCTs (39.48%) had attrition between randomization and
final follow-up assessment. Significant differences in the main
outcomes between participants who withdraw from a study
and those who complete the study can lead to overestimation
or underestimation of the effects of the intended intervention.
Moreover, any attrition reduces sample size and thereby the
power of the study. When there is no relationship between
attrition and exposure or outcome variables, attrition can
be managed by increasing sample size; however, when this
relationship is statistically significant, results are biased and
conclusions may be erroneous.”

In the present study, around 26.67% of RCTs with attrition
had reported no information about attrition rate and reasons
for attrition. This is congruent with the findings reported in
some previous studies including evaluating the quality of 62
RCTs published from March 2015 to June 2016 in eight Persian
nursing journals with at least 10 years of publishing history and
another studying the quality of reports of randomized trials of
physiotherapy interventions and another study which assess 124
RCTs published in 16 nursing journals in 2007 and 2008.7%2"-%
Accurate information about attrition and its reasons and rational
justifications for them can improve the quality of RCTs.P”
A solution to attrition bias is the intention to treat analysis
technique. The main component of this technique is to perform
statistical analysis on all randomized participants irrespective
of the intervention they receive, their adherence to the study
protocol, and their withdrawal from the study. This technique
adheres to the principles of randomization and hence protects
RCTs against confounders and biases and helps produce quality
evidence in clinical studies.!

We also found that 15.79% of RCTs (18 cases) had either not
reported or incompletely reported findings related to some
outcome variables already introduced in their Methods sections.
Two eatrlier studies including assessed all 314 abstracts of RCTs
affiliated to Tehran University of Medical Sciences (7 = 249)
and Iran University of Medical Sciences (7 = 65) indexed in
PubMed up to the end of 2010 and another study assessment
all clinical trials that had been conducted on humans and had
a control group during 1999--2015 and were published in the
Journal of Military Medicine were included in the current survey
also reported that some RCTSs had failed to provide detailed

B2331'The main reasons

information about their outcome variables.
behind the exclusion of some outcomes are limited permissible
word count for articles and clinical and statistical insignificance of
some findings. It is noteworthy that statistically significant results

have higher publication chance than statistically insignificant
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results.P

Therefore, most researchers may avoid reporting their
statistically insignificant results. Registration of RCTs in RCT
registries can help other researchers carefully assess any selective

outcome reporting.

Respecting other types of bias such as small sample size, our
findings showed that more than one third of RCTs had high
bias. The study, Salesi ¢7 a/., found that 82.85% of the trials had a
sample size of less than 100.P” One reason behind small samples
in some RCTs might have been inadequate financial support.
Other types of bias in RCTs were related to the provision of
incomplete information about the validity and reliability of data
collection tools, shortness of follow-up assessment period, no
consultation with biostatisticians in all steps of RCT, and failure
to register RCT in national or international registries.

Conclusion

This study indicates that more than 50% of CAM-related
RCTs on hemodialysis patients have low bias in all types bias.
Nonetheless, strategies are needed to improve their quality.
A good strategy is to design, conduct, and report RCTs based on
standard guidelines. Another strategy can be training workshops
for researchers to inform them about possible biases in RCTs and
methods to their prevention or management. The other strategy
is in-depth blind review of RCTs before publication in order to
improve their quality.

Study Limitation

In the present study, we only reviewed RCTs that were published
in the field of complementary medicine on hemodialysis patients.
Therefore, future studies are recommended to assess the bias in
other patients. Also, there was a restriction in language that only
articles evaluated in Persian and English was published.
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