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Objectives: To describe variations in characteristics of
randomized controlled trials conducted in the Gulf

Cooperation Council (GCC) countries, and critically
appraising the quality of design, conduct and analysis of the
trials.

Methods: We carried out a systematically comprehensive
electronic search of articles published between 1990 and
2018 and indexed in several databases: i) MEDLINE/

PubMed, ii) EMBASE, iii) Cochrane Central Register of

Controlled Trials (CENTRAL), iv) ClinicalTrials.gov,
and v) World Health Organization International Clinical
Trials Registry Platform. We summarized the overall risk
of bias present in all analyzed studies using the Cochrane

Collaboration risk of bias tool (CCRBT).

Results: A remarkable shift in numbers of publications

from 2006 onwards was found. The largest number of
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publications were from Saudi Arabia and consisted of
hospitals/clinics based studies. Lack of randomization was
found in the majority of reports, and nearly three-fourth
of the studies involved the use of intention-to-treat (ITT)
principle. However, the proportion of adequately generated
random sequence methods has increased yearly, and this
increase accounted for a relatively large proportion over the
latter half of the studied period (p<0.001), in contrast to the
proportion of allocation concealment and blinding. Journal
impact factor was significantly correlated with the quality of
random sequence generation (r=0.145; p=0.014).

Conclusion: The randomization methods have gained more
attention over the last 3 decades. Secondly, Journal impact
factor can serve as an indicator of randomization quality. To
mitigate the large rate of overall high risk of bias in GCC
studies, high-quality trials must be considered by ensuring
adequate allocation concealment and blinding methods.
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Azystematic review that involves examination of
everal studies can be used by the researchers to
address a specific research question. Researchers are
expected to evaluate such studies in terms of whether
it was or was not properly conducted (high versus
low quality). A randomized controlled trial (RCT) is a
study design that is recognized as an essential standard
for evidence-based medicine (EBM), which forms the
basis of decision-making concerning the health care for
patients."” Randomized controlled trials are also useful
in minimizing bias, producing dependable results and
generating efficacy and safety data; however, if such a
trial is designed and conducted in poor methods, it can
lead to the reporting of unreliable results."*# Conducting
reviews on methodological quality of studies will
be helpful to avoid such erroneous conclusions,
thereby preventing the use of poor basis for clinical
applications.” The high prevalence of communicable
and non-communicable diseases in the Arab World
necessitates high-quality research (such as RCT).® In
the Arab Gulf states, the cases of non-communicable
diseases and their risk factors were found to have
increased over time.” This finding suggests the need for
experimental research, such as RCTs, to address this
alarming concern.

The Cochrane Collaboration Risk of Bias Tool
(CCRBT) is one of the widely utilized reliable
tools used to assess the quality of RCTs, specifically
evaluating the risk of bias in 7 domains, namely, random
sequence generation, allocation concealment, blinding
of participant and personnel, blinding of outcome
assessors, incomplete outcome data, selective reporting,
and other sources of bias.*” These domains are related
to bias in terms of selection, detection, performance,
reporting, or attrition.

Research conducted with poor quality design could
produce bias, which can significantly affect the accuracy,
validity, and reliability of its result. This bias could be
related to selection, performance, detection, attrition,
or reporting of the study which can be described as high
risk, unclear risk, or low risk. The Gulf Cooperation
Council (GCC) countries are developing countries,
and they are part of the Arab states. They are located
in the Arab Gulf region in which research has been
rapidly gaining momentum and rapidly expanding.
Saudi Arabia, for example, ranked second in the total

Disclosure. Authors have no conflict of interests, and the
work was not supported or funded by any drug company.
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number of publications amongst all Arab states; yet
limited systematic evaluations of the current standard of
RCTs are available.''* Our review addresses this gap in
which the results may be useful as a reference for future
researchers in their specific area to work on meticulously
designed studies addressing communicable and non-
communicable diseases, and also indirectly prevent
future unwanted medical expenses.

In this review, we aimed to evaluate the risk of bias
present in RCTs that can be useful for identification
of high quality studies and providing information
to future researchers on how to design and conduct
high quality studies.”” Our objectives were to identify
published RCTs conducted in the GCC countries
(Saudi Arabia, Bahrain, United Arab Emirates, Kuwait,
Oman, and Qatar), to describe variations in general
characteristics of these RCTs, and to critically appraise
the quality of design, conduct, and analysis of RCTs in
these countries.

Methods. Protocol and registration. The study was
reported according to The Preferred Reporting Items for
Systematic reviews and Meta-Analyses 2020 (PRISMA
2020) to ensure that all recommended information is
captured.”

Criteria for study selection. The current review
included all published (written in English language)
RCTs that were retrievable from certain databases and
conducted on humans in the 6 countries of GCC since
1990 up to year 2018. Qualitative and quantitative data
were evaluated.

Electronic  search. Two independent reviewers
conducted a systematically comprehensive electronic
search of RCTs published in English language
between 1990 and 2018 and conducted on humans
in the 6 countries of GCC. These databases include
i) MEDLINE/PubMed, ii) EMBASE, iii) Cochrane
Central Register of Controlled Trials (CENTRAL), iv)
ClinicalTrials.gov, and v) World Health Organization
International Clinical Trials Registry Platform. All
trials from World Health Organization International
Clinical Trials Registry Platform had been discarded
due to incomplete records obtained. The search
strategy is demonstrated in Appendix A. The 2
reviewers independently extracted information. All the
disagreements were resolved by discussion.

Assessment of risk of bias in included studies. The
2 reviewers independently assessed each eligible article
in terms of its risk of bias using the CCRBT, following
the criteria of 7 CCRBT domains, namely, i) random
sequence generation, ii) allocation concealment,
iii) selective reporting, iv) other sources of bias, v)
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blinding of participants and personnel, vi) blinding
of outcome assessment, and vii) incomplete outcome
data. We categorized each study for every domain by
classifying each as “high risk”, “unclear risk”, or “low
risk” of bias with respect to the criteria indicated in the
CCRBT. “High risk” of bias means that the bias greatly
contributes to the alteration of results.*” “Unclear” risk
of bias implies that inadequate information is presented
thereby raising some doubts with regards to the results.
Meanwhile, “low risk” of bias indicates no presence
of bias or unlikely alteration of results in case a bias is
present. We used the term “adequate” and “low-risk”
interchangeably. We evaluated the overall risk of bias
for every study using the following criteria: “high risk
trial”, if at least one domain is classified as “high risk”
of bias, “low risk trial” if all domains are found to be of
“low risk” of bias, and “unclear risk trial” if all domains
contained combination of low and unclear risk of biases.
Statistical analysis. We encoded and analyzed the
collected data using SPSS statistical software package,
version 23 (IBM Corp., Armonk, NY). Categorical
variables were presented as frequency distributions
using descriptive statistics. Data of each CCRBT
domain results as well as the overall risk of bias resluts
are presented in frequency and percentage. Chi-squared
test or Fisher’s exact test was used to test for any possible
association between the methodological quality and
open access publication, as appropriate. To identify
any potential correlation between the quality of RCTs
and journal impact factor, Spearman’s correlation test
was used, in which “high-risk”, “unclear-risk”, and
“low-risk” quality were coded as 0, 1, and 2, respectively.
A histogram and linear curve for the risk-of-bias were
plotted against publication year, and the results were
tested using a non-parametric trend test. A p-value
<0.05 was considered to be statistically significant.

Results. We identified a total of 6546 articles
through database searching, narrowing down the
number to 6350 after duplicates were removed. Out
of 6350 records, 5819 were excluded, after further
screening, yielding 531 articles eligible for the systemic
review. Only 406 articles were analyzed out of records
for reason that the excluded 125 had no available full
text or cannot be found despite exerting effort to retrieve
it. Figure 1 shows the selection process of studies.
Characteristics  of randomized-controlled trials
(RCTs). The number of RCT publications was observed
to increase over the period. It increased by 100%
from 1900-1993 period to the period of 1994-1997.
Likewise, the number of publications in the latest
period (2014-2018) was at more than twice that of

the preceding period (2010-2013)(Figure 2). In terms
of journal section descriptions (Table 1), we found out
that the impact factor (2018 - 2019) of the studied
articles have a mean value (SD) of 3.54 (6.9). Majority
of the studied articles reported no section of declaration
of interest (59.1%, n=240), no funding sources
(n=263, 64.8%), and were not published in open
access journals (67.5%, n=274). For the demographic
characteristics (Table 2), we found out that the sample
size (n=404) of the studied trials have a mean value
(SD) of 201.96 (639.1). Table 3 demonstrates that
most of the trials had samples acquired from hospital
or clinic (92.9%, n=377), no registered protocol
(78.8%, n=320), were single-centered (87.2%, n=354),
were related to medicine (78.6%, n=319), involved no
use of randomization ratio (90.9%, n=369), applied
the parallel type of design (87.7%, n=357), and no
rate of loss-to-follow up reported (80.8%, n=329).
Nearly three-fourth of the studies involved the use of
intention-to-treat (ITT) principle (71.8%, n=292). The
mean age of participants enrolled in the trials (in years)
was 33.83+18.0 (Table 2).

Risk of bias in the included studies. Results of risk of
bias assessment of included studies are summarized in
the following subsections.

Random  sequence generation and  allocation
concealment (selection bias). Using CCRBT, we found
out that 47.3% (n=192) had low risk while 38.4%
(n=156) exhibited unclear risk, and 14.3% (n=58)
had high risk of bias for random sequence generation
domain. With regard to allocation concealment
domain, 55.9% (n=227) of the trials had unclear risk
of bias, 24.9% (n=101) exhibited “low risk” of bias, and
19.2% (n=78) showed high risk of bias (Table 4).

Blinding (performance and detection bias). Table 4
shows that 43.4% (n=176) of articles had high risk of
bias while 34.7% (n=141) involved low risk of bias in
the blinding of participants and personnel domain. The
result of blinding of outcome assessment showed that
25.4% (n=103) of studies found to have high risk of
bias while 32.3% (n=131) of them exhibited bias of low
risk.

Incomplete outcome data (attrition bias). We found
out that 83.7% (n=340) of trials exhibited low risk of
bias while high risk of bias was reported as 9.9% (n=40)
(Table 4).

Selective reporting (reporting bias). Majority of trials
had low risk of bias (80.8%, n=328) while high risk of
bias was accounted as 0.5% (n=2) (Table 4).

Other potential sources of bias. We found out that
most of the trials had unclear risk of bias (78.8%,
n=320), followed by low risk (14.8%, n=60) and high
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Figure 2 - Number of randomized-controlled trials published between 1990 and 2018.
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Table 1 - Journal-related descriptions of randomized-controlled trials
in countries* under Gulf Cooperation Councils from 1990 to

2018 (n=4006).

Characteristics n Min Max Mean SD
Impact factor of journal
(2091 5.2019) J 385 006 7076  3.54 6.9
n %
Impact factor of journal <1 66 16.3
(2018-2019) 1-10 302 744
>10 16 39
NA 22 5.4
Declaration of interest Yes
No conflict/ 154 379
competing interest
Interest mentioned 12 3
No 240 59.1
Type of funding source None 263 64.8
Academic-based 70 17.2
Government/National
Council 23 >-7
Private 24 5.9
Hospital-based 20 4.92
éIlzzlrcn;tional council/ 5 123
Non-govern.mer.lt/ non- 1 0.25
profit organization
Publication in open Yes 112 27.6
access journals No 274 67.5
NA 20 4.9

*Saudi Arabia, Bahrain, United Arab Emirates, Kuwait, Oman and
Qatar, NA: not applicable, SD: standard deviation

risk of bias (6.4%, n=26), with respect to other potential
sources of bias (Table 4).

Trends of the randomized-controlled trial quality.
Apart from a slight decline in the latest period, the
proportion of adequate (low risk) random sequence
generation methods of RCTs increased significantly
over the studied period (p<0.001). Similarly, the rate
of adequate allocation concealment and blinding
increased throughout the same period; however,
this increase was not statistically significant (p>0.05;
Figure 3). Concerning the overall risk of bias of RCTs
published from 1990 through 2018, an upward trend
in the number of studies with unclear and high-risk
quality was found. The number of RCTs with high-risk
quality increased more markedly in the last period
(2014-2018) compared with the number of RCTs
with unclear risk of bias; however, the difference did
not achieve a statistically significant level (p=0.252;
Figure 4). None of the included RCTs were deemed low
risk in the overall risk of bias domain.

Associations of the randomized-controlled trial
quality with open access publication and journal
impact factor. Table 5 delineates the relationship of

Table 2 - Demographic characteristics of randomized-controlled trials in
countries* under Gulf Cooperation Councils (GCC) 1990 to
2018 (n=4006).

Characteristics n Min Max Mean SD
Sample size 404 10 10600 201.96  639.1
Overall mean age 322 054 77.00 3383 180
(in year)
Overall Proportion 59, 205 100.09%  46.62%  29.5%
of females
n %
Sample source General population 1 0.2
Hospital/clinics 377 92.9
Others 28 6.9
Geographical Saudi Arabia 288 70.9
location Kuwait 58 14.3
Bahrain 2 0.5
UAE 25 6.1
Oman 6 1.5
Qatar 21 5.2
Collabf)ration within GCC 6 15
countries
Registered Yes 86 21.2
protocol No 320 78.8
Number of study Single center 354 87.2
centers Multi-center
2-25 39 9.6
>25 4 1.0
Not numbered 9 2.2
Field of study Medicine 319 78.6
Dentistry 52 12.8
Infectious disease 13 3.2
Oncology 11 2.7
Other 11 2.7

*Saudi Arabia, Bahrain, United Arab of Emirates, Kuwait, Oman, and
Qatar, SD: standard deviation

selected quality domains (random sequence generation,
allocation concealment, blinding of participants and
personnel, and overall risk of bias) with open access
publication and journal impact factor for 2 distinct
periods (1990-2005 and 2006-2018). No statistically
significant differences between the quality of RCTs
and open access publication (p>0.05) were found
in either period. The random sequence generation
domain exhibited a statistically significant correlation
with journal impact factor, in the latter half of the
studied period (2006-2018); a positive correlation
was identified between quality of randomly generated
sequence methods and the journal impact factor

(r=0.145; p=0.014).

Discussion. Summary of main results. Our review
highlighted the trend of numbers of publications from
the targeted countries. There was a remarkable shift
in numbers of publications from 2006 onwards. The
largest number of publications were from Saudi Arabia
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Table 3 - Methodology of randomized-controlled trials in
countries* under Gulf Cooperation Councils from

1990 to 2018 (n=4006).

Characteristics n %
Randomization ratio
None 369 90.9
1:1 30 7.4
1:1:1 2 0.5
1:1:1:1 1 0.2
2:1 1 0.2
2:2:1 1 0.2
3:1 1 0.2
5:1 1 0.2
Use of block randomization
No 369 90.9
Yes
Single-block size 16 3.9
Multi-block size 4 0.9
Not disclosed block size 17 4.3
Tiype of design
Parallel 357 87.7
Cross-over 31 7.6
Cluster-based 7 1.7
Single group assignment 6 1.5
Split-mouth 4 1.0
Split-face 1 0.2
Intention-to-treat (ITT) and per protocol
(PP) analyses
ITT 292 71.8
PP 96 23.7
ITT and PP 8 2.0
NA 10 2.5
Reported overall rate of loss-to-follow up
Yes 69 17.0
No 329 80.8
NA 8 2.2

*Saudi Arabia, Bahrain, United Arab of Emirates, Kuwait,
Oman, and Qatar, NA: not applicable, ITT: intention-to-treat
analysis, PP: per protocol analysis

and were hospitals/clinics-based studies. Females were
slightly less across the trials (46.62%) in comparison
to males. There was a lack of randomization in most
reports, and nearly three-fourth of the studies involved
the use of ITT principle. However, the proportion
of adequate random sequence generation methods
increased remarkably over the studied period and
was found to be positively correlated with the journal
impact factor.

Number of RCTs over the studied period. The result
of the present study showed an increasing number
of RCTs over the recent three decades. Similar trend
was observed in the systematic review of Rajab and
colleagues wherein RCTs from Saudi Arabia were shown
to increase in number from 1996 to 2018.° This is also
in agreement with the results of a review by Chung and
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Table 4 - Overall assessment of risk of bias using Cochrane
Collaboration Risk of Bias Tool of randomized-controlled
trials in countries* under Gulf Cooperation Councils from
1990 to 2018 (n=406).

Variables n %
Random sequence generation
Unclear risk 156 38.4
Low risk 192 47.3
High risk 58 14.3
Allocation concealment
Unclear risk 227 55.9
Low risk 101 24.9
High risk 78 19.2
Selective reporting
Unclear risk 76 18.7
Low risk 328 80.8
High risk 2 0.5
Other sources of bias
Unclear risk 320 78.8
Low risk 60 14.8
High risk 26 6.4
Blinding of participants and
personnel
Unclear risk 89 21.9
Low risk 141 34.7
High risk 176 43.4
Blinding of outcome assessment
Unclear risk 172 42.3
Low risk 131 32.3
High risk 103 25.4
Incomplete outcome data
Unclear risk 26 6.4
Low risk 340 83.7
High risk 40 9.9
Overall risk of bias
Unclear risk 185 45.6
High risk 221 54.4
*Saudi Arabia, Bahrain, United Arab of Emirates, Kuwait, Oman,
and Qatar

Lee' at Korean Medical Institution and by Chung et al'*
on RCTs published from 1980 to 2005 in the Korean
Journal of Family Medicine. The increasing number
of RCTs is said to be possibly a product of developing
evidence-based medicine.""

Quality of the evidence. Research indicates that
the lack of randomization, allocation concealment,
or blinding in RCTs exaggerates the effect estimate of
treatment to various extents. For instance, trials with
lack of adequate blinding or allocation concealment
exhibit corresponding inflated effect estimates by
17% to 25% and 30% to 41%.'%*° The large sample
size in this study provides a way to obtain sufficient
information for overall assessment of biases related
to selection, performance and detection, reporting,
attrition and other potential sources in GCC trials. We
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determined that unclear to high risk of bias is largely
present in RCTs conducted in countries of GCC. We
determined the overall risk of bias to be of “high risk”
(54.4%), while 45.6% had unclear risk and there was
none was deemed “low risk”. Evidence on presence of
unclear and high risk of biases in the analyzed studies
suggests the need for strict attention in designing,
conducting and preparing detailed and clear studies to
increase the reproducibility and validity of the methods
employed as well as the accuracy, validity and reliability
of the results.”*!

Overall, this study highlighted the use of the
CCRBT to identify RCTs exhibiting high risk of biases

that could affect the accuracy, validity and reliability of
its results. The CCRBT is widely used reliable tool for
assessment of risk of bias since it involves transparency
in reporting.”” Though it has limitations of possibly
consuming too much time when employed to assess a
trial in comparison to other scale such as Jadad scale.”
With regards to quality analysis of RCTs using
CCRBT, the result of the current study shows that low
number (14.3%) of the analyzed trials had high risk of
bias in the random sequence generation domain. This
is consistent with the report of Rajab and colleagues
in 2019 wherein low number of trials (<2%), was
categorized as “high risk” of bias in the said domain.’
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Table 5 - Association of quality of randomized-controlled trials (RCTs) with journal impact factor (2018-2019) and open access publication (n=406).

1990-2005 2006-2018
Variable Open access publication JIF Open access publication JIF
Yes No R Yes No R
1 (%) n (%) (P-value) n (%) n (%) (P-value)
Random sequence generation
Unclear risk 9 (69.2) 43 (50.0) 31 (31.3) 58 (30.9)
Low risk 2(15.4) 26 (30.2) 0.141 55 (55.6) 107 (56.9) 0.145
High risk 2 (15.4) 17 (19.8) (0.166) 13 (13.1) 23(12.2) (0.014)7
P-value 0.453 0.952
Allocation concealment
Unclear risk 9(69.2) 60 (69.8) 46 (46.5) 95 (50.5)
Low risk 17.7) 9(10.5) ~0.003 32 (32.3) 57 (30.3) (8?3%
High risk 3 (23.1) 17 (19.8) (0.980) 21 (21.2) 36(19.2) '
P-value 1.000 0.810
Blinding of participants and personnel
Unclear risk 4(30.8) 18 (20.9) 21 (21.2) 45 (23.9)
Low risk 17.7) 29 33.7) 0.079 37 (37.4) 61 (32.5) 0.073
WIS (0.440) (0.217)
High risk 8 (61.5) 39 (45.4) 41 (41.4) 82 (43.6)
P-value 0.162 0.699
Overall risk of bias
Unclear risk 2 (15.4) 37 (43.0) 0.057 47 (47.5) 91 (48.4) 0.095
High risk 11 (84.6) 49 (57.0) (0.577) 52 (52.5) 97 (51.6) (0.110)
P-value 0.071 0.902

*Statistically significant (p<0.05), JIF: Journal impact factor, R: Spearman’s rho (spearman correlation coefficient)

Also, “unclear risk” of bias was accounted to be 38.4% in
the present study for the mentioned domain. This result
is relatively higher compared to the report of Alfahmi et
al® wherein roughly one-fourth (25.9%) of 27 RCTs,
assessed using the 2010 Consolidated Standards of
Reporting Trials (CONSORT) statement, had unclear
or no randomization. Contrary to this, the result of
the current work is relatively lower compared to the
report of Saquib et al” (50%) on Saudi Arabian RCTs
on behavioral modification, and also to the review of
307 RCTs conducted and published in China last 2004
by Zhang et al** concerning the failure of reporting the
randomization method. The proportion of reports with
adequate random sequence generation methods in the
Gulf region has increased yearly, suggesting that more
attention has been paid to the randomization aspect of
quality over the last 3 decades.

When it comes to allocation concealment domain,
majority of the trials exhibited unclear risk of bias
(55.9%). Rajab et al’ reported less proportion of
“unclear” risk of bias (44%) in the said domain in their
analyzed Saudi Arabian RCTs. In contrast, the result
of the present study is in agreement with the report of
Alfahmi et al* in which unclear allocation concealment
was reported for the majority (88.9%) of the trials
evaluated using the 2010 CONSORT statement.
Saquib et al” also found out that 69% of the 16 Arab
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Gulf States RCTs assessed by Jadad Scale and CCRBT
provided no explanation on how allocation concealment
was implemented, suggesting the need for improvement
in illustrating allocation concealment in RCTs. Schulz
et al® emphasized the importance of incorporating
allocation concealment into a study to avoid any
influence in randomization and blinding methods and
to prevent distortions in the results. Our review reveals
that, among the selected quality parameters, allocation
concealment was the least to show adequacy throughout
the 3-decade period. Similar to the blinding domain,
the proportion of adequate allocation concealment has
remained less than 50% over the years.

For the blinding of participants and personnel
domain, 65.3% of the trials suffered from unclear
to high risk of biases combined. This is comparable
with the report of Rajab et al’ in which their studied
trials exhibited 54.1% of unclear to high risk of biases
combined. On the other hand, the result of blinding
of outcome assessment revealed that 25.4% of the
analyzed trials exhibited high risk of bias, which is
roughly twice as high as the results (13.1%) reported by
Rajabet al.” The result of the current study is relatively
in comparable (high and unclear risk combined, 65.3%)
with the review of Zhang et al** wherein a high rate
of RCTs (82.7%) in China provided no information
on blinding of either participants or investigators, as
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well as comparable with the report of Saquib et al’
in terms of the blinding of outcome assessment. It is
evident that inconsistent treatments potentially are
provided, participant may behave in a different way, or
the outcome is not measured objectively, if the blinding
element was violated.***

The overall risk of bias revealed that 54.4% of the
trials was of “high risk” category which is comparable
with the result of risk of bias analysis in Saudi Arabian
RCTs conducted by Saquib et al.” Also, both the results
of the current study and of Rajab et al’ revealed that
none of the RCTs exhibited “low risk” in the overall
assessment. Other studies conducted by Chung et al'
and Chung and Lee' in Korea reported a relatively
similar result concerning a very low number to zero
RCTs categorized as “low risk” of bias according to
CCRBT assessment.

Study limitations. We identified some studies
possibly relevant to our review; however, their full-text
were not available. Another limitation is that the search
was performed in only a certain number of databases.
Finally, our results are potentially affected by how the
original study was reported, such as quality of reporting.

Implications of findings for future research. Research
from GCC countries has been gaining momentum
with its high-quality designed methods. This promising
trajectory opens up avenues for more reliable
healthcare-related evidence from this developing
nation. Meanwhile, readers should be mindful of the
quality assessment and be discerning in adopting the
current evidence.

In conclusion, the study provides reflections on the
quality of RCTs published from the GCC countries
in the past 3 decades. The proportion of adequately
generated random sequence methods has increased
remarkably over the 3-decade period, indicating
that the randomization methods have gained more
attention. Our study also highlighted some important
parameters including journal-related measures, of which
journal impact factor is positively correlated with the
randomization quality. Therefore, journal impact factor
can be an added indicator of adequate randomization
quality. The large rate of overall high risk of bias in
GCC studies necessitates that future researcher to attach
more importance to the metrological quality of RCT
by ensuring adequacy in the allocation concealment
and blinding methods. Our review addresses the gap in
which the result may be useful as reference for future
researchers in the said area to work on detailed and
meticulously designed studies addressing communicable
and non-communicable diseases, and indirectly save
future unwanted medical expenses.
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