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Abstract
Background: Antenatal healthcare providers’ (AHPs) knowledge about hyperglycaemia in pregnancy (HIP) and its screening 
best practices affect the management of  affected pregnant women. We assessed the knowledge of  HIP and associated factors 
amongst first line AHPs.
Methods: This descriptive cross-sectional study involved 188 Doctors, Nurses and Community Health providers directly in-
volved in providing antenatal care at all levels of  health care in Jos, Plateau State, Nigeria, selected through total sampling tech-
nique.
Result: A total of  103 AHPs (54.8%) were females. The mean knowledge score (SD) score was 17.0+/-5.5 (out of  30). Only 93
(49.5%) had a good knowledge of  HIP (Knowledge score ≥18). Only 88 (46.8%) could correctly identify 75g OGTT or 100g 
OGTT as diagnostic tests for GDM. Gender, category of  hospital, level of  care of  the institution and job designation were 
significantly associated with knowledge of  HIP after bivariate analysis (p < 0.05). After multivariate analysis using logistic re-
gression analysis, only the category of  institution and job designation were independently associated with knowledge of  HIP.
Conclusion: The general level of  knowledge of  HIP among AHPs is average but awareness of  testing and management guide-
lines is very poor hence the need for regular updates for health professionals.
Keywords: Hyperglycaemia in Pregnancy; gestational diabetes mellitus; knowledge of  GDM; guidelines for GDM.
DOI: https://dx.doi.org/10.4314/ahs.v23i1.40
Cite as: Imoh L, Longwap A, Yersib N, Gowok D, Muhammad Z, Imoh J, et al. Hyperglycaemia in pregnancy: knowledge and correlates amongst 
antenatal care providers in healthcare facilities in Jos, Nigeria. Afri Health Sci. 2023;23(1):384-93. https://dx.doi.org/10.4314/ahs.v23i1.40

Corresponding author:
Lucius Imoh,
University of  Jos, Department of  Chemical Pathology
Email: drluciusimoh@gmail.com, imohc@unijos.edu.ng

Introduction
Hyperglycemia in pregnancy (HIP) is one of  the most 
common medical conditions complicating pregnancy.1 

HIP, manifesting as gestational or pre-gestational (Overt) 
diabetes mellitus is a leading cause of  adverse pregnancy 
outcomes globally.2 Hyperglycaemia and other metabol-
ic derangements due to and Overt Diabetes Mellitus in 
pregnancy (ODM) are associated with an increased risk 
of  maternal and foetal complications.1,2 GDM is a harbin-
ger for future DM and cardiovascular disease in women. 
Women diagnosed with GDM have an increased risk of  
progressing to DM post-delivery.3,4 Moreover, metabolic 
conditioning of  the foetal cells, due to persistent hyper-

glycaemic milieu in-utero, is thought to programme the 
foetus for future obesity and DM; thus, perpetrating a 
vicious circle of  NCDs in successive generations.5
Considering the high fertility rate and the sheer large 
number of  women within the reproductive age bracket in 
Nigeria,6 screening for GDM and Overt DM in pregnan-
cy could be considered an important public health mea-
sure for improving maternal and child health. Moreover, 
screening for HIP offers a window of  opportunity for 
preventing intergenerational transmission of  NCDs.5

Antenatal care providers are crucial in any screening pro-
gramme for HIP and therefore the overall health of  preg-
nant women. First-line health care providers, particularly 
nurses and midwives are usually the first point of  contact 
for pregnant women. Pregnant women obtain a consid-
erable amount of  information regarding their health and 
that of  their unborn child from health workers who pro-
vide antenatal care. Indeed, hyperglycaemia in pregnan-
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cy is one of  the important information that AHPs are        
expected to provide to expectant mothers during ante-
natal clinic sessions. In a survey in Rivers State, Nigeria, 
health workers were a major source of  information on 
GDM according to 34.6% of  the respondents.7 This data 
suggest that AHPs have a key role to bridge the knowl-
edge gap on HIP.
 
Pregnant women also rely on Antenatal care providers to 
determine if  they will be screened, when and how they 
will be screened for HIP. Referral patterns and screening 
practices adopted by antenatal health care providers even 
within a single tertiary hospital setting have been shown 
to vary considerably.8 The decisions regarding screening 
for HIP are influenced by several factors including the 
knowledge of  screening modalities for HIP by antenatal 
care provider as well as available resources in healthcare 
facilities.

The knowledge of  these health workers about HIP and 
the best practices for screening for HIP will also impact 
their management of  pregnant women with HIP.  Unfor-
tunately, there is paucity of  data on the subject among 
antenatal caregivers in Nigeria.  Most studies on GDM 
and DM in pregnancies have focused on women assess-
ing care or health workers in tertiary and academic health 
care centres. This study will assess the knowledge of  HIP 
amongst first line antenatal healthcare providers (AHPs) 
in all tiers of  health care facilities. The result from this 
study will highlight their potentials as well as limitations 
in the screening and management of  HIP.

Materials and Methods
Study Area
This cross-sectional study was conducted amongst AHPs 
of  different cadres at all levels of  health care - primary, 
secondary and tertiary health care centres in Jos North 
Local Government Area. Plateau state is located in the 
North-central geo-political zone of  Nigeria. Jos North is 
one of  the Local Government Area of  Jos, the capital city 
of  Plateau state is cosmopolitan, inhabiting people from 
all tribes in Nigeria.

These study participants included Doctors, Nurses and 
Community Health providers (Front-line staff) directly 
involved in providing antenatal care in primary, secondary 
and tertiary health care centres in Jos who gave consent 

to participate in the study. AHPs on leave or unavoidably 
absent during the period of  the study were excluded from 
the study.
The sample size was determined by the formula for 
cross-sectional study and finite population correction.9,10 
Using an assumed prevalence of  screening for HIP of  
50% and population size of  AHPs in Jos North Local 
Government Area of  140. A value of  10% of  the mini-
mum sample size was added to the study to account for 
non-response and incomplete data bringing the total 
sample size to 115 AHPs.

Sampling Technique
A total sampling of  all the 69 health facilities and all el-
igible AHPs in the health facilities were targeted for the 
study. All AHPs that meet the inclusion criteria were in-
cluded in the study and were provided with a semi-struc-
tured questionnaire to complete and return.

Data Collection Instrument
Data were collected using a pretested self-administered 
structured questionnaire consisting of  three parts (part A 
[socio-demographics], B [Basic Knowledge of  HIP], C [ 
Knowledge of  screening guidelines for HIP]. The ques-
tionnaire was developed following an extensive review 
of  the available literature and was written in the English 
Language given the high level of  English fluency among 
the target participants. The participants were allowed to 
select all options that apply to a given question and the 
freedom to select “Not sure” if  they were uncertain of  
the response. A composite knowledge score was comput-
ed from the responses to nine questions with 30 correct 
answers assessing basic knowledge HIP and the recom-
mended screening practices for HIP. The knowledge 
score of  the AHPs was classified as good if  they score 
≥ 18 (≥60%) and poor knowledge if  they scored ≤ 59%.

Procedure for Data Collection
At each selected health facility, each eligible respondent 
was given a detailed explanation of  the research by the re-
searcher or trained research assistants. After obtaining in-
formed consent the questionnaire was distributed to the 
participants who self  administered them independently 
and returned to the researcher on completion. The re-
searcher and trained research assistants served as a super-
visor to ensure data quality by checking the completeness 
of  answers.
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Data Analysis
Data were cleaned and entered in Microsoft Excel® ver-
sion 2.0 and exported to Statistical Product and Service 
Solutions (SPSS) version 23.0 (IBM Corp. 2015, Armonk, 
NY) software for statistical analysis. Descriptive statistics 
were presented as mean values +/- standard deviation 
(SD) or medians with interquartile ranges (IQRs) for 
none normal continuous variables, and proportions (as 
percentages) for categorical variables. Tables and graph-
ical representations were used to summarise the data. 
Statistical associations of  dependent and independent 
variables were assessed using Chi-square tests or Yate’s 
correction test for continuity where Chi-square test will 
not be appropriate. Multivariate analysis using Logistic 
regression was used to assess determinants of  knowledge 
and practices of  HIP screening. All tests were 2-tailed, a 
95% confidence interval was used and P-values of  less 
than 0.05 (P <0.05) was considered statistically signifi-
cant.

Ethical Consideration
This study was carried out after due approval from the 
Human Research Ethical Committee (HREC) of  the Jos 
University Teaching Hospital (JUTH). Written permission 
was obtained from the Plateau State Ministry of  Health. 

Appropriate permission was obtained from the relevant 
authorities of  the health facilities. Written informed con-
sent was obtained from all participants after due expla-
nation of  the research work and procedure. Anonymity 
and confidentiality of  the information obtained from the 
participants in this study was assured and maintained.

Result
A total of  250 questionnaires were distributed to AHPs 
in 60 health facilities of  which 193 were returned giving 
a response rate of  77.2%. However, only 188 with com-
pleted questionnaires were analysed.

Socio-demographics of  Respondents
In Table 85 (45.2%) of  the respondents were males and 
103 (54.8%) were females. The ages of  the participants 
ranged from 20 years to 60 years with a mean of  35.7 +/- 
8.5 years. Most (51.1%) of  the respondents worked in 
private health facilities and 42% provided primary health 
care. Sixty-seven (35.6%) of  the participants were doctors 
and the majority of  them described their role as Medi-
cal Officer (28.4%). Obstetrics and Gynaecology (48.5%) 
was the most common specialty among doctors with clin-
ical specialties. The summary of  the socio-demographic 
characteristics of  the study participants is also shown.
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Table 1:  General Characteristics of Study Participants 
Variable Frequency Percentage 
Age     
Mean (SD) 35.7 (8.5)   
Sex 

 
  

Male 85 45.2 
Female 103 54.8 
Institution Category 

  

Faith-Based 14 7.5 
Private 96 51.1 
Government/Public 78 40.4 
Level Of Institution 

  

Primary 79 42.0 
Secondary 49 26.1 
Tertiary 61 31.9 
Job Designation 

  

Doctor 67 35.6 
Nurse/Midwife 59 31.4 
CHO* 11 5.9 
CHEW* 40 21.3 
Non-specified 11 5.8 
Cadre of Doctors n=67 

 

House Officer 10 14.9 
Medical Officer 19 28.4 
Registrar 6 9.0 
Senior Registrar 10 14.9 
Consultant 17 25.4 
Non-specified 5 7.5 
Doctors Specialty n=25 

 

Family Medicine 9 36.0 
Obstetrics & Gynaecology 16 64.0 
  

 
  

* CHO = Community Health Officer, CHEW = Community Health Extension Workers 
 
 
 

 

In table 2, out of  a Maximum knowledge score of  30, the 
mean +/- SD score was 17.0 +/- 5.5. Only 93 (49.5%) 
had a good knowledge of  HIP. One hundred and thir-
ty-eight (73.3%) of  the respondents correctly defined 
HIP, however only 78 (41.5%) and 107 (56.9%) could 
correctly define Diabetes in pregnancy and GDM respec-
tively. Eighty-two (43.6%), and 33 (17.6%) could correctly 
identify all the risk factors for GDM and the consequenc-
es of  GDM respectively. Mean +/- SD knowledge score 
of  risk factors for GDM was 6.1 +/- 2.5 from a maxi-
mum of  8 while for consequences of  GDM the score 
was 6.8 +/- 3.1 from a maximum of  11. Only 88 (46.8%) 

could correctly identify 75g OGTT or 100g OGTT as 
diagnostic tests for GDM.
Only 37 (28.9%) from a subset of  participants (n=128) 
who screened for GDM were aware of  a Nigerian guide-
line for screening and management of  GDM and only 
16 (12.5%) of  these could correctly identify at least 
one guideline for screening and management of  GDM. 
World Health Organization (WHO) guideline (10.2%) 
was the most commonly identified by them. Only 0.8% 
each correctly identified American Diabetes Association 
(ADA), National Institute for Health and Care Excellence 
(NICE) and Hyperglycemia and Adverse Pregnancy Out-
come (HAPO) study guidelines.

African Health Sciences, Vol 23 Issue 1, March, 2023 387



In Table 3, Gender, Category of  hospital, level of  care of  
the institution and job designation were significantly as-
sociated with knowledge of  HIP after bivariate analysis (p 
< 0.05). Proportionally, males compared to females were 
significantly more knowledgeable about HIP. The catego-
ry of  hospital was significantly associated with knowledge 
of  HIP with Antenatal care providers in Faith-based and 
government/public hospitals showing more knowledge 

of  HIP than their private hospital counter-part. Similarly, 
antenatal care providers in tertiary care facilities and Doc-
tors in particular were more knowledgeable about HIP. 
The age, cadre of  doctor, specialty and additional quali-
fication were not significantly associated with knowledge 
of  HIP. After multivariate analysis using logistic regres-
sion analysis, only category of  institution and Job desig-
nation were independently associated with knowledge of  
HIP.

Table 2 - Knowledge of Hyperglycaemia in Pregnancy (HIP) 

Variable Frequency Percentage 
Correct definition of DM in pregnancy 78 41.5 
Correct definition of GDM 107 56.9 
Correct definition of HIP 138 73.3 
Correct identification of GDM risk factors 82 43.6 
Correct identification of consequences of GDM 33 17.6 
Correct identification of diagnostic test for GDM 88 46.8 
% Knowledge Score ≥ 60 (Good Knowledge) 93 49.5 
% Knowledge Score ≤ 59 (Poor Knowledge)  95 50.5 
knowledge score of risk factors for GDM (Mean +/- SD)   6.1 +/- 2.5 
knowledge score of consequences of GDM (Mean +/- SD)   6.8 +/- 3.1 
Aware of Nigerian Guideline (n=128)     
Yes        37 28.9 
No 91 71.1 
Correctly Identified any Screening Guideline (n=128)     
Yes 16 12.5 
No 112 87.5 
Identified Screening Guidelines (n=16)     
WHO 13 10.2 

ADA 3 2.3 

ACOG 1 0.8 

NICE 1 0.8 

HAPO 1 0.8 
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Table 3: Bivariate and Multivariate analysis of factors associated  
with knowledge of hyperglycaemia in pregnancy 

Variable Good 
Knowledge (%) 

Poor 
Knowledge (%) 

P-value Adjusted 
P-value 

Sex      0.001 0.864 
Male 53 (62.4) 32 (37.6)     
Female 40 (38.8) 63 (61.2)     
Age Group     0.475   
20-29 19 (41.3) 27 (58.7)     
30-39 44 (51.8) 41 (48.2)     
40-49 20 (48.8) 21 (51.2)     
50-60 10 (62.5) 6 (37.5)     
Institution Category     0.030 0.030 
Faith-Based 11 (78.6) 3 (21,4)     
Government/Public 46 (46.9) 52 (53.1)     
Private 30 (39.5) 46 (60.5)     
Level Of Institution     0.001 0.424 
Primary 28 (35.4) 51 (64.6)     
Secondary 25 (51.0) 24 (49.0)     
Tertiary 40 (66.7) 20 (33.3)     
Job Designation     P<0.001 <0.001 
Other 3 (27.3) 8 (72.3)     
CHO 6 (54.5) 5 (45.5)     
CHEW 14 (35.0) 26 (65.0)     
Nurse/Midwife 14 (23.7) 45 (76.3)     
Doctor 56 (83.6) 11 (16.4)     
Cadre Of Doctor     0.531   
House Officer 7 (70.0) 3 (30.0)     
Medical Officer 16 (84.2) 3 (15.8)     
Registrar 5 (83.3) 1 (16.7)     
Senior Registrar 9 (90.0) 1 (10.0)     
Consultant 16 (94.1) 1 (5.9)     
Doctors Specialty     0.735   
Family Medicine 8 (88.9) 1 (11.1)     
Obs & Gynae 15 (93.8) 1 (6.3)     
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Discussion
This study assessed the level of  knowledge about basic 
aspects of  HIP among antenatal care providers. In gener-
al, the level of  knowledge of  HIP was about average with 
just under fifty percent of  participants demonstrating an 
overall good knowledge of  HIP. Previous studies have 
demonstrated a poor level of  knowledge of  GDM and its 
management among health care providers. 11-13 Although 
a good number of  the AHPs could correctly define HIP, 
majority of  them had difficulty classifying the different 
types of  Hyperglycaemia in pregnancy. Whereas in this 
study, only 57% of  the AHPs could correctly describe 
GDM, almost 90% of  AHPs surveyed in a similar study 
in Morocco correctly described GDM.14 The subject of  
HIP is very dynamic with several changes in guidelines 
in recent years. In the absence of  regular updates, a re-
cent global action to classify HIP based on the degree 
of  hyperglycaemia resulting in separation of  mild from 
severe hyperglycaemia may have been responsible for 
AHPs having difficulty classifying the types of  HIP. The 
greater knowledge gap in this study was identifying the 
consequences of  GDM and the correct diagnostic test 
for GDM. A previous study had shown that health work-
ers either underestimated or were unsure of  the future 
risk of  hyperglycaemia in pregnancy.15The variability in 
the screening or diagnostic tests among providers of  
antenatal care has also been highlighted.16-18 This poor 
knowledge of  HIP and inconsistent classification of  HIP 
among AHPs may impact the management and referral 
of  this condition within and between centres. Also, the 
poor knowledge about HIP may have implications for 
adequate counselling of  pregnant women. This is be-
cause the knowledge about HIP in the general Nigerian 
population has been shown to be poor.7 Antenatal care 
providers who are expected to bridge this knowledge gap 
are rendered ineffective if  they are not up to date with 
requisite knowledge of  HIP.

When disaggregated among categories of  AHPs, doctors 
expectedly were more grounded in knowledge about HIP 
compared to other health workers. This was in keeping 
with the finding in a study among health workers in Mor-
roco.14 Also, Adeleke et al, reported that doctors overall 
had better knowledge of  GDM than nurses.12 This is like-
ly to reflect their differentially higher training on issues 
regarding HIP. Also, AHPs working in Faith-based health 
centres were more likely to have good knowledge of  HIP 
compared to their counterpart in government or public 

centres. An explanation for this is that some public health 
antenatal centres in this study were manned by CHOs 
and CHEW with low-level knowledge of  HIP. Knowl-
edge of  HIP in this study was not associated with the 
cadre of  doctors or specialty practised by the doctors. 
This may suggest a poor update on the current trends on 
HIP among AHPs. A survey on GDM among doctors 
also found that knowledge was independent of  specialty, 
seniority, academia, years in practice or country trained.19

 
Among AHPs who screen for GDM, more than 70% are 
not aware of  a Nigerian guideline for screening and man-
agement of  GDM and only about 10% could correctly 
identify any screening and management guideline, all of  
these were doctors. The WHO guideline was the most 
commonly identified.  In a survey among doctors in Ban-
gladesh, more than half  (53.4%) used the OGTT-criteria, 
suggested by the American Diabetes Association (ADA), 
and 9.5% used the World WHO criteria while 31.3% used 
fasting plasma glucose (FPG) and plasma glucose 2-hours 
after breakfast (PG-2HABF).20 Our findings suggest a 
lack of  knowledge of  standard practices for screening for 
HIP. It also buttresses earlier reports of  lack of  coordi-
nation or local consensus as far as screening and man-
agement of  GDM are concerned.19,21 The implication is 
that respondents carry out screening practices but are 
not aware of  the authority recommending such practices 
and therefore the basis for such practice. This negates the 
principle of  evidence-based medicine with implications 
for the standard of  care for pregnant women.
 
There are several guidelines and recommendations for 
screening for GDM, many issued by international Dia-
betes and Obstetrics Associations. The widely recognized 
ones include:21 The World Health Organization; WHO 
(revised in 2013), America Diabetes Association (ADA), 
American College of  Obstetricians and Gynecologists 
(ACOG), National Institute for Health and Care Excel-
lence (NICE) and International Federation of  Gynae-
cology and Obstetrics (FIGO)21.  These guidelines have 
considerable overlaps, however, there are major areas 
of  discrepancies. It is generally advocated that countries 
should develop local guidelines to direct screening and 
the management practices for HIP in line with local reali-
ties.5,21,22 In Nigeria, attempt to provide guiding principles 
for screening and managing HIP have been provided by 
organizations such as the Diabetic Association of  Nige-
rian (DAN.23 The Society of  Gynaecology and Obstetrics 
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of  Nigeria (SOGON) has put out guidelines on manage-
ment of  some obstetrics problems such as Post-partum 
Haemorrhage, Pre-eclampsia and Eclampsia and cervical 
cancer prevention on their website. However, they have 
not published a statement or guideline on screening and 
management of  HIP.24

The result from this study suggests that AHPs are largely 
unaware of  any Nigerian guidelines. This may be a result 
of  poor circulation and publicity of  the DAN guideline. 
The guidelines are likely beyond the reach of  AHPs, es-
pecially in primary or secondary care settings. Unless a 
concerted effort is made to step down the information 
contained in these guidelines to AHPs, this situation may 
likely remain the same. Another plausible reason for poor 
awareness of  Nigerian guidelines is that the Nigerian 
guidelines appear to be more or less wholesale adoptions 
of  the internationally recognized guidelines with little or 
no modifications to reflect local peculiarities. The Nigeri-
an guidelines will be more relevant for AHPs if  they can 
provide strategies for screening and managing HIP that 
take into cognizance the peculiarities and challenges in 
healthcare delivery in Nigeria for instance relating to the 
availability of  manpower and equipment.

Communication of  important guidelines to the health 
workers is crucial. Unfortunately, a study suggests that 
the majority of  AHP lack training on HIP and many are 
not updated regarding current screening practice or HIP. 
Only 56.8% of  doctors and 23.3% of  nurses reported 
receiving pre-service training on GDM but only 10% of  
the respondent have had on-the-job training on HIP.13 
It therefore crucial that AHPs are up to date on current 
trends regarding HIP.
 
This study may have had some limitations. As this is a 
cross-sectional study, it may be difficult to establish a 
temporal relationship between knowledge and practice on 
HIP.  Also, the response of  the AHPs on the issues con-
cerning HIP knowledge and screening practices may be 
influenced by social desirability bias. The level of  knowl-
edge of  HIP may affect the understanding and therefore 
responses of  the respondents in areas where adequate 
knowledge is requisite for a comprehensive response. 
However, an effort was made to reduce ambiguity in de-
signing the questions, and through pre-testing. Standard 
abbreviations were initially fully annotated.

Conclusion and recommendation
This study has provided rare data on the level of  knowl-
edge of  HIP among AHPs in health facilities in Jos North 
and describe the screening practices for GDM employed 
by the AHPs. Although doctors show more knowledge 
about HIP compared to other categories of  antenatal 
care providers, the general level of  knowledge is below 
average. The classification of  HIP is not up to date and 
awareness of  guidelines including local (Nigeria) guide-
lines is very poor.

In light of  these, there should be deliberate attempts 
by regulators of  medical education to increase the basic 
knowledge of  HIP including, screening, diagnosis and 
management practices among health workers at all cad-
res by ensuring that adequate content of  this subject in 
the various curricular of  training for these professionals. 
HIP is a rapidly evolving area of  medicine and regular 
updates should be provided to AHPs through established 
fora for medical updates to health workers e.g., through 
Continuing Medical Education (CMEs) platforms and 
update courses. Training for AHPs on screening practic-
es and risk assessment for HIP in primary health care 
settings is particularly important. This can be provided 
by Specialist obstetricians, Endocrinologists and labora-
torians. This will provide the much needed up to date 
screening practice for HIP. It is commendable that in the 
last decade gains have been made to harmonious interna-
tional guidelines. It is therefore crucial that stakeholders 
in Nigeria work at developing consensus to address the 
peculiarities of  screening in the Nigerian context. The 
Federal Ministry of  Health in Nigeria, working togeth-
er with diabetic associations, obstetrics associations and 
other professional associations should take the lead to 
harmonize screening practice and management practice 
for HIP. There is a need for proper circulation of  screen-
ing and management guidelines for GDM in an easily un-
derstood format. Lower cadre AHPs should be carried 
along in producing useful guidelines suitable for primary 
and secondary settings. This could be provided by the 
National and State Ministry of  Health as well as Diabetes 
and Obstetrics Societies in Nigeria. This would provide 
the needed education and consensus guiding principles 
for HIP screening and management by AHPs.
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