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Objectives

To gain insight in systematic reviews of diagnostics, prognosis, and 

prevalence
How these reviews differ from reviews of effect
How to approach the results of such reviews

Types of estimates

Use of GRADE



Core questions in health care



Steps in conducting a systematic review

1. Formulate the question

2. Define criteria for inclusion- and exclusion

3. Identify (locate) studies

4. Select studies

5. Assess methodological quality of studies 

(bias)

6. Extract data

7. Analyse data

8. GRADE

9. Present and interpret results

Where in the process of conducting a 

systematic review of other core

questions would you anticipate

differences compared to a review of

effect?



How can we decide whether someone has a problem? 

Diagnostics

Important concepts



How can we decide whether someone has a problem? 

Diagnostics

Important concepts
Test accuracy

True/false positive and True/false negative
Sensitivity and specificity

Risk of bias assessment

Data synthesis

GRADE



Not PICO but PICROOS

P • Patients and setting

I • Index test

C • Comparator (not always relevant)

R • Reference test

O • Outcome (technical)

O • Outcome (patient near)

S • Study design



True/False
Positive

True/False
Negative 







Receiver Operating Characteristic – ROC 



Whiting P et al, QUADAS-2: A revised tool for the quality assessment of diagnostic accuracy studies, Ann 
Intern Med (2011): 155: 529-36

QUADAS – risk of bias assessement



04/10/2019

Diagnostic tests and strategies and GRADE

Schünemann et al
BMJ | 17 may 2008 | Volume 336

Study design Initial 
confidence

Reasons for lowering
level of confidence

Cross 
sectional*

High Risk of bias**

Cohort* High Inconsistency

Indirectness

Imprecision

Publication bias

* With appropriate reference standard
** e.g. QUADAS



Example of GRADE Summary of Findings
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What is the probable course and outcome of the problem?

Prognosis

Important concepts

04/10/2019



What is the probable course and outcome of the problem?

Prognosis

Important concepts
Course of condition/disease
Prognostic factors for outcome
Interaction between treatment and prognostic factors

Rik of bias assessment
Data synthesis
GRADE

04/10/2019



Not PICO but…?



Prognosis: different purposes of questions

Prognostic Methods Group

What is the course of
condition/disease?

What are prognostic
factors for outcome?

What groups of 
prognostic factors
predict outcomes?

What are the 
interactions between

intervention and 
prognostic factors



Prognostic Methods Group

What is the course of 
condition/disease?

What are prognostic
factors for outcome?

What groups of 
prognostic factors
predict outcomes?

What are the 
interactions between

intervention and 
prognostic factors

Hemingway et al, Prognosis research strategy (PROGRESS) 1: A framework for researching clinical outcomes, 
BMJ 2013;346:e5595 doi: 10.1136/bmj.e5595

Breast cancer: 
variations between 
countries in age 
adjusted, five year 
survival

Cumulative survival
HER2 ECD neg/pos

Different types
of therapy:
• No additional
• With hormone
• With chemo
• With combined

Benefit of tamoxifen is 
confined to those with 
positive oestrogen
receptor (ER) status



QUIPS

Hayden et al, Assessing Bias in Studies of Prognostic Factors, Ann 
Intern Med. 2013;158:280-286.
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Prognosis and GRADE
BMJ 2015;350:h870

* E.g QUIPS, Newcastle Ottawa instrument 

Study design Initial 
confidence

Reasons for lowering
level of confidence

Reasons for raising
level of confidence

Final level of
confidence rating

Longitudinal 
cohort study

High Risk of bias* Large effect High 
⨁⨁⨁⨁

Control arm of
randomized
controlled trial

High Inconsistency Dose response Moderate 
⨁⨁⨁◯

Indirectness Low
⨁⨁◯◯

Imprecision Very low
⨁◯◯◯

Publication bias



Example of GRADE Summary of Findings

04/10/2019

Richter B, Hemmingsen B, Metzendorf MI, Takwoingi Y. Development of type 2 diabetes mellitus in people with intermediate
hyperglycaemia. Cochrane Database of Systematic Reviews 2018, Issue 10. Art. No.: CD012661. DOI: 10.1002/14651858.CD012661.pub2.



How many have a problem?
Prevalence

Important concepts



How many have a problem?
Prevalence

Important concepts
Point/Interval estimates
Time trends

Risk of bias
Data synthesis
GRADE



Not PICO but…?



Risk of bias



Data synthesis and GRADE (by us)

“The aim of this study was to provide a 
systematic review and meta-analysis of the 
results of prevalence studies of the three 
viruses in different populations and in distinct 
geographical regions, which will help in 
determining the population distribution of the 
viruses.”





GRADE 

Study design Initial 
confidence

Reasons for lowering
level of confidence

Reasons for raising level
of confidence

Final level of
confidence rating

High Risk of bias High 
⨁⨁⨁⨁

Inconsistency Moderate 
⨁⨁⨁◯

Indirectness Low
⨁⨁◯◯

Imprecision Very low
⨁◯◯◯

Publication bias



Search
“A comprehensive search was conducted in PubMed, Embase, Google scholar, Scopus, Index Copernicus,
DOAJ, EBSCO-CINAHL, Cochrane databases as well as Sudan Journal of Medical Sciences without specific
time or language limits. The keywords used were Human Immunodeficiency Virus, Hepatitis B, Hepatitis C,
Hepatitis B surface antigen, prevalence, Sudan, and similar terms such as HBV, HBsAg, HCV and HIV were 
also crossed. Moreover, to optimize our search, hand searches of reference lists of included articles were 
also performed.”

Data extraction
Prevalence data of HIV, HBV or HCV for a defined population group, in a defined region, or combination of 
two or more of them (co-infectionprevalence) or provision of specific prevalence in one infection under 
study as Occult Hepatitis B (OBI). 

Moreover, data from each method section was extracted using a predefined set of variables; study 
characteristics, type of participants, study population size, geographical region and the screening protocol 
used.



GRADE

Study design Initial 
confidence

Reasons for lowering
level of confidence

Reasons for raising level
of confidence

Final level of
confidence rating

Risk of bias High 
⨁⨁⨁⨁

Inconsistency Moderate 
⨁⨁⨁◯

Indirectness Low
⨁⨁◯◯

Imprecision Very low
⨁◯◯◯

Publication bias



“A total score for risk of bias was calculated by adding up the 
scores in all four domains, resulting in a score of between 0 
and 7. The highest score indicates the lowest risk of bias.”

Authors
Age bias   (0 

or 1)

Gender bias (0 

or 1)

Population coverage (1, 2 or 

3)

Sample size (0, 1 

or 2)
Total Score

Abdallah and Ali [16] - - 1 1 2

Osman et al [10] - - 1 1 2

Bazie [18] - - 1 2 3

Elhadi et al [8] 1 - 3 2 6

Hashim et al [19] 0 1 2 2 5

Abdelrahim et al [17] 1 - 2 1 4

Adam et al [13] - - 1 2 3

Mohammed et al [15] - - 1 1 2

Gassmelseed et al [9] - - 1 1 2

Abbas et al [11] 1 1 1 0 3

Ortashi et al [12] - - 1 1 2

Abdallah et al [14] 1 1 1 0 3



GRADE

Study design Initial 
confidence

Reasons for lowering
level of confidence

Reasons for raising level
of confidence

Final level of
confidence rating

Risk of bias High 
⨁⨁⨁⨁

Inconsistency Moderate 
⨁⨁⨁◯

Indirectness Low
⨁⨁◯◯

Imprecision Very low
⨁◯◯◯

Publication bias





GRADE

Study design Initial 
confidence

Reasons for lowering
level of confidence

Reasons for raising level
of confidence

Final level of
confidence rating

Risk of bias High 
⨁⨁⨁⨁

Inconsistency Moderate 
⨁⨁⨁◯

Indirectness Low
⨁⨁◯◯

Imprecision Very low
⨁◯◯◯

Publication bias



Author(s) City/State Study population Age group Sample size Screening protocol

Abdallah and Ali [16] Kassala / Kassala Blood donors 19-58 810 ELISA

Osman et al [10] Khartoum / Khartoum Pregnant women 20-40 285
ELISA and Confirmed 

ICT

Bazie et al [18] Kosti/ White Nile Blood donors 18-65 1204 ICT

Elhadi et al [8] Nationala Female sex workers 15-49 4220 Confirmed ICT

Hashim et al [19] Khartoum / Khartoum Children <16 years 1118 ELSIA / Western blot

Abdelrahim et al [17] Khartoum / Khartoum Female sex workers 18-49 321 ELSIA

Adam et al [13] Gadarif / Gadarif Pregnant women Not specified 6420 Confirmed ICT

Mohammed et al [15] Kassala / Kassala Pregnant women 16-40 430 Confirmed ICT

Gassmelseed et al [9] Khartoum / Khartoum Pregnant women Not specified 305 ELISA

Abbas et al [11] Omdurman / Khartoum
Children with acute 

medical illnesses

18 months -14 

years
106 Confirmed ICT

Ortashi et al [12] Khartoum / Khartoum Pregnant women 25±2.6d 151 ELISA

Abdallah et al [14] Kassala / Kassala TB patients 18-62 109 ELISA



GRADE
Study design Initial 

confidence
Reasons for lowering
level of confidence

Reasons for raising level
of confidence

Final level of
confidence rating

Risk of bias High 
⨁⨁⨁⨁

Inconsistency Moderate 
⨁⨁⨁◯

Indirectness Low
⨁⨁◯◯

Imprecision Very low
⨁◯◯◯

Publication bias

“Publication bias assessment indicated no major asymmetry
(data not shown)."



GRADE
Study design Initial 

confidence
Reasons for lowering
level of confidence

Reasons for raising level
of confidence

Final level of
confidence rating

Risk of bias

?
High 
⨁⨁⨁⨁

Inconsistency Moderate 
⨁⨁⨁◯

Indirectness Low
⨁⨁◯◯

Imprecision Very low
⨁◯◯◯

Publication bias



GRADE
Study design Initial 

confidence
Reasons for lowering
level of confidence

Reasons for raising level
of confidence

Final level of
confidence rating

Risk of bias

?
High 
⨁⨁⨁⨁

Inconsistency Moderate 
⨁⨁⨁◯

Indirectness Low
⨁⨁◯◯

Imprecision Very low
⨁◯◯◯

Publication bias



Summary of Findings table

What do you suggest we report in a Summary of Findings table on

prevalence?



Let’s recap: Steps in conducting a systematic review of
diagnostics/prognosis/prevalence
1. Formulate the question

2. Define criteria for inclusion- and exclusion

3. Identify (locate) studies

4. Select studies

5. Assess methodological quality of studies 

(bias)

6. Extract data

7. Analyse data

8. GRADE

9. Present and interpret results



Thank you for your attention and 
collaboration!


