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This issue is rich with a number of 
research paper in addition to a review 
by the publisher on Zika Virus.  

A cross-sectional survey was 
conducted in the governmental and 
independent schools in Qatar using 
multistage cluster sampling.  The 
aim was to measure the prevalence 
of health risk behaviors among 
adolescents in the secondary schools 
and identifythe sociodemographic 
determinants.Health risk behaviors 
among adolescents seriously threaten 
their wellbeing. Identifying socio-
demographic relationships with health 
risk behaviors helps to contemplate 
prevention efforts. Little is known 
about health risk behaviors among 
adolescents  in Qatar.  561 adolescents 
participated in the study; response 
rate 90.9%. Unlicensed driving in the 
past 30 days was the most prevalent 
health risk behavior (43.7%) while 
involvement in a physical fight was 
38.3%. Not wearing seat belts attained 
(31.4%), 21.9 % current smokers, 20% 
exceeded speed limits while driving, 
19.3% were current shisha smokers, 
18.9% carried a weapon and 12.1% 
had ever used inhalants.  The authors 
concluded that prevalence of health 
risk behaviors is at high levels. Male 
gender and older were the strongest 
determinants. 

A cross-section study from Saudi Arabia 
To assess the prevalence of PMDD 
among female medical students. 
Premenstrual Dysphoric Disorder 
(PMDD) is a severe and disabling form 
of premenstrual syndrome (PMS) 
affecting 3-8% of women. PMDD 
was added to the list of depressive 
disorders in the Diagnostic and 
Statistical Manual of Mental Disorders 
(DSM-V) in 2013. A semi-structured and 
pretested self-administered question

naire was employed for data collec-
tion. The criteria proposed by DSM-V 
were used to diagnose PMDD.  Most of 
participants were single (90.8%) and 
non-smoker (96. 2%).The prevalence 
of PMDD among students was 36.6% 
.There was no significant difference be-
tween students with PMDD and without 
regarding physical symptoms. lack of 
energy, easy fatigability and lethargy are 
the most prevalent symptoms (81.9%). 
Also, 29.6% experienced joint or muscle 
pain, 58.5 % complained of breast ten-
derness or swelling and 63.9% suffered 
from headache.  The authors concluded 
that the study revealed a high preva-
lence of PMDD among medical students 
with high overall frequency of abnormal 
mood and behavior were more than 
that of the somatic complaints. 

A systematic review of randomized con-
trolled trials (RCT) published in between 
2002 and 2013 on SDEP from Abu Dhabi.  
The objective to evaluate the effective-
ness of SDEP on metabolic outcomes 
and quality of life among diabetic 
patients.  The authors stressed that Dia-
betes people who want to live a good 
quality of life will need to be educated 
about management of their illness. Al-
though structured education is essential 
to provide diabetic patients with the 
necessary self-management knowledge 
and skills to achieve accepted glycaemic 
control still there is a controversy on the 
effectiveness of the current structured 
diabetes education Programs (SDEP).

This study identified 19 trials (9378 
participants), 12 of them had low risk 
of bias, 3 had unclear risk of bias and 
4 had high risk of bias. The number of 
participant per study ranged from 84 to 
1054 participants. All included stud-
ies used HbA1c as a primary outcome 
measure and most of studies measured 
psychosocial outcomes e.g.  quality 
of life and depression .Thirteen out of 
19 trials demonstrated a significant 
glycated haemoglobin (HbA1c) reduc-
tion in intervention group compared to 
control group at the end of the interven-
tion while 6 trials did not demonstrated 
a significant change, Seven trials out of 
16 demonstrated statistically significant 
reduction in Body Mass Index(BMI) 
or weight in intervention group. Nine 
trials evaluated the effect of structured 
diabetes education on quality of life, 3 of 
them reported significant improvement 
in the intervention group compared to 
the control group at the end of interven-
tion. The authors concluded that the 
results of this systematic review showed 

that structured diabetes education has a 
positive impact on biomedical and qual-
ity of life on diabetic patients especially 
with some degree of reinforcement at 
additional points of contacts.   Further 
research is needed to evaluate the effect 
of education on longer duration

A paper from Eygpt looked at the effect 
of Education Intervention on Preven-
tion of Blood Borne Infections for Health 
Care Workers in Family Medicine Cent-
ers. The study was pre-post quasi-experi-
mental intervention. It was conducted 
between June and October 2015 in 3 
family medicine centers with affliation 
to Suez Canal University in Ismailia city. 
Sample was convenient, it included all 
82 healthcare workers (family physi-
cians, laboratory technicians, nurses and 
janitors). Knowledge and attitude were 
evaluated by a questionnaire. Practice 
was assessed by observation. Education-
al training intervention was designed 
and conducted by the researchers about 
the common BBIs and standard precau-
tions (SPs) based on guidelines. Statisti-
cally significant difference was found 
between pre and post intervention in 
means of knowledge, attitude, practice 
and overall KAP scores of all HCWs (P < 
0.001) with large effect size Cohen’s d 
more than .8. The highest median scores 
of all SPs in pre intervention were for 
no needle recapping (Mdn=100) with 
significant difference between pre and 
post intervention (P <0.001). The authors 
concluded that continuous  periodic 
education on standard precautions 
is recommended to cover areas for 
improvements in knowledge as alcohol 
rubbing that is not the required action 
on exposure to body fluids and the 
recommended time of hand washing 
(40-60 seconds); attitude towards revis-
ing guidelines and ensuring availability 
of infection control supplies; and ensure 
compliance with hand hygiene, sharps 
handling, decontamination of spills and 
wearing gowns. 
............................................................................
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Effect of Education Intervention on Prevention of 
Bloodborne Infections for Health Care Workers in Family 
Medicine Centers, Suez Canal University in Ismailia City, 
Egypt 

Abstract 
 

Introduction: Healthcare workers (HCWs) are 
at particular risk for occupational exposure to 
bloodborne pathogens, including hepatitis B 
virus (HBV), hepatitis C virus (HCV) and human 
immunodeficiency virus (HIV). Objective: to assess 
the effect of education intervention on knowledge, 
attitude and practice of (compliance with) preventive 
measures of bloodborne infections (BBIs) by health 
care workers. 

Methods: The study was a pre-post quasi-
experimental intervention. It was conducted between 
June and October 2015 in 3 family medicine centers 
with affliation to Suez Canal University in Ismailia 
city. Sample was convenient; it included all 82 
healthcare workers (family physicians, laboratory 
technicians, nurses and janitors). Knowledge 
and attitude were evaluated by a questionnaire. 
Practice was assessed by observation. Educational 
training intervention was designed and conducted 
by the researchers about the common BBIs and 
standard precautions (SPs) based on guidelines.  
 
 
 
 

 
 
 

Results: Statistically significant difference was 
found between pre and post intervention in means 
of knowledge, attitude, practice and overall KAP 
scores of all HCWs (P < 0.001) with large effect size 
Cohen’s d more than .8. The highest median scores 
of all SPs in pre intervention were for no needle 
recapping (Mdn=100) with significant difference 
between pre and post intervention (P <0.001). 

Conclusions: Continuous periodic education on 
standard precautions is recommended to cover areas 
for improvements in knowledge such as alcohol 
rubbing, that is not the required action on exposure 
to body fluids and the recommended time of hand 
washing (40-60 seconds); attitude towards revising 
guidelines and ensuring availability of infection 
control supplies; and ensure compliance with hand 
hygiene, sharps handling, decontamination of spills 
and wearing gowns. 

Key words: Bloodborne infections; Standard 
precautions, intervention; health care workers, 
primary care
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Introduction

Healthcare workers (HCWs) are at particular risk for 
occupational exposure to blood borne pathogens, including 
hepatitis B virus (HBV), hepatitis C virus (HCV), and human 
immunodeficiency virus (HIV). [1] HCV prevalence rates in 
the general population are estimated at between 10% and 
15% in rural areas. Approximately 5-7 million Egyptians 
carry antibodies for HCV and 3.3 million are chronically 
infected with HBV. [2] Acquired Immunodeficiency 
syndrome (AIDS) prevalence rates are low in Egypt at less 
than 0.1% in the general population. [3] 

In the occupational health setting HBV is the most easily 
transmitted bloodborne pathogen, followed by Hepatitis C 
virus, and then HIV. [4] The annual proportions of health 
care workers exposed to bloodborne pathogens were 2.6% 
of HCV, 5.9% of HBV and 0.5% for HIV, corresponding to 
about 16,000 HCV infections and 66,000 HBV infections in 
healthcare workers worldwide. [5] 

Standard precautions (SPs) are meant to reduce the 
risk of transmission of bloodborne and other pathogens 
from both recognized and unrecognized sources and the 
Standard precautions measures replaced the previous 
Universal precautions. [6] It is usually recommended that 
health workers be vaccinated against HBV and vaccination 
can also protect against infection if administered post 
exposure. Post-exposure prophylaxis in the form of anti-
viral medication exists for HCV, but this therapy is not 
endorsed by the American Centers for Disease Control 
(CDC) given the low risk that the patient will become 
infected.[2]

Family Medicine Centers, Suez Canal University are in 
rural areas of Ismailia city 20 kilometers away from the 
university hospital while, the periodic training is held in 
the hospital. HCWs need educational training when hired 
and periodically thereafter to ensure their adherence 
to infection control measures. Not all health care team 
members attend the educational training in hospital 
because of time constraints, workload or their remote site 
from the hospital. Needs assessment of HCWs revealed 
their need for educational training regarding prevention of 
bloodborne infection. 

Hypothesis: Null hypothesis (H0) no difference between 
pre and post intervention KAP scores of HCWs regarding 
bloodborne infections prevention. Alternative Hypothesis 
(HA) there is a difference between pre and post intervention 
KAP scores of HCWs regarding bloodborne infections 
prevention. The study aimed to improve preventive 
measures of blood borne infections by health care workers. 
Objective: to assess the effect of education intervention 
on knowledge, attitude and compliance with preventive 
measures of bloodborne infections (BBIs) by health care 
workers. 

Methodology

Design: The study was designed as a pre - post quasi-
experimental intervention. 
Sample was non-probability convenient. 
Participants: The study included all 82 HCWs (family 
physicians, nurses, laboratory staff and janitors) for ethical 
reasons. 
Setting: HCWs were recruited for participation in their 
workplace in 3 family medicine centers with affliation to 
Suez Canal University hospital in Ismailia city (Abukhalifa, 
Almahsama and Fanara centers). 
Time of the study: Pre intervention assessment and the 
intervention were conducted between June and July 2015 
with post intervention evaluation after 3 months between 
September and October 2015.

Questionnaire

An Arabic questionnaire was self-administered by educated 
HCWs and interviewer-administered by the researcher for 
the illiterate workers in the pre and post intervention. The 
questionnaire was developed by the researchers based 
on guide to infection prevention for outpatient settings 
(CDC) guidelines and Occupational Safety and Health 
Administration (OSHA) guidelines. [7-9] The questionnaire 
was divided into 3 sections:

1- Personal data of the participants, including: years of 
work; previous training either pre-service training or in-
service training; the time of their last training; place of 
training, whether in the primary care center or in hospital; 
previous hepatitis B vaccination and number of received 
vaccine doses; any previous exposure to needle stick 
injury or splash in the previous three months. 

2- Participants’ knowledge included 30 items about the three 
main blood borne infections; their modes of transmission; 
courses and prognosis of BBIs; standard precautions 
meaning, bloodborne preventive measures, control and 
actions on exposure to needle or sharps injuries. Score: 
one was to correct answer and zero for incorrect or don’t 
know. The achieved knowledge scores were divided by 30 
and multiplied by 100. 

3- Participants’ attitude included 10 items about the 
possibility of occupational exposure and transmission of 
infection, and the importance of prevention; the perception 
regarding the hand as a source of infection; hand 
hygiene after removal of gloves; needle recapping and 
the importance of vaccination; the responsibility towards 
others in respect to this issue, the revision of national 
infection control (IC) guidelines and adequate IC supplies. 
Scores: one was for agree and zero if unsure or disagree. 
The achieved attitude scores were divided by 10 and 
multiplied by 100.
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Observation
 
To evaluate the practice (compliance with) SPs related 
to prevention of BBIs. The observations were carried 
out by the researchers during their routine training of 
the junior staff. The observations were for opportunities 
and the correct actions regarding 7 main items:  

1- Hand hygiene (5 moments of hand hygiene) 
2- Gloves (wearing gloves, new gloves for each patient, 
removal of gloves), 
3- Gown (wearing gown),
4- Needle recapping (avoided recapping needles), 
5- Sharps management (proper handling and safe disposal 
of sharp objects) 
6- Spills (clean spills with an appropriate bleach), 
7- Wastes (safe waste disposal). 

Each participant was observed with 3 different patients 
who were non-randomly selected in different working 
days. Also the observations were done where potential 
contamination was possible in the emergency room, 
laboratory, or outpatient clinics including the obstetrical 
and gynecological examination room. The correct action 
was given 1 versus zero for the incorrect or missed action. 
The sum of correct actions was divided by the number of 
opportunities and multiplied by 100. Overall KAP score 
was also calculated out of 100. 

A pilot study was carried out before the study upon 
20 HCWs to assess the feasibility and reliability of the 
questionnaire and the pilot sample was not included in the 
final results. Internal consistency reliability was measured 
using Kuder-Richardson 20 KR20 which yielded 0.68, 0.64 
for knowledge and attitude domains. Test-retest reliability 
was computed as 0.91 and 0.93 for knowledge and attitude 
domains respectively, revealing an acceptable reliability. 
The inter-rater reliability of observations was computed as 
0.84. Face validity of the tools were assessed by infection 
control specialists.

The Education Intervention

Content: It had theoretical and practical orientations. 
The program was produced on two successive sessions, 
including the background of BBIs causes and transmission 
mode; SPs meaning and measures, hepatitis B vaccination, 
personal protection and post-exposure management. 
These items were structured based on training program 
minimum standards by OSHA, WHO and CDC. [6, 7, 10] 
The educational policy aimed to enhance awareness, 
responsibility and behavioral change among all HCWs.

Delivery methods: Power Point Presentation part 1 was 
presented in 45 minutes that included the epidemiology, 
clinical presentations, complications and prognosis 
of hepatitis B, hepatitis C and HIV viruses and part 2 
was also presented in 45 minutes and represented the 
theoretical part of standard precautions followed by small 
group discussion. Cluster-work training was followed by 

one to one teaching method for the technique and time 
difference between 11 steps of hand washing and 6 steps 
of Alcohol based hand rubbing; the technique of correct 
use and removal of personal protective equipment (PPE); 
safe handling of sharps, safe handling and disposal of 
needles. Simulation of correct cleaning of wide spills was 
presented to the participants. 

Deliverer: The first researcher delivered the theoretical 
part and hand hygiene measures. The second researcher 
delivered safe removal of PPEs and other SPs. Time and 
place: theoretical part and simulations in training room 
before joining work with follow up during working hours 
in workplace. Compliance enhancement: Performance 
feedback on preventive measures and peer auditing. 
Printed figures of SPs were distributed in the different 
clinics to improve the compliance of the participants. 
Managers within Family medicine centers were encouraged 
to improve social norms regarding preventive measures 
by providing the required supplies and to encourage 
appropriate post-exposure management. 

Outcome Measures

Primary outcomes: knowledge, attitude and practice of 
(compliance with) preventive measures of bloodborne 
infections (BBIs) by health care workers.

Ethical Clearance

The study was provided to the ethics committee of Faculty 
of Medicine, Suez Canal University with a referrence #2382. 
It was performed in accordance with the ethical standards 
laid down in the Declaration of Helsinki (1964). Informed 
consent was obtained from HCWs who participated in the 
study. Confidentiality of data was maintained.

Statistical Methods

The collected data were analyzed using Social Product 
and Service Solution version 20.0 (SPSS 20.0) for 
Windows. Continuous data and distribution of differences 
between post and pre intervention scores were checked for 
normality using eye ball, box plot and Shapiro-Wilk tests. 
Non normally distributed data were presented in median 
as a measure of central tendency with interquartile range 
(IQR) (range between 1st and 3rd quartiles). 

Descriptive statistics: Categorical data were presented as 
numbers and percentages and normally distributed data as 
mean and standard deviation (SD). Inferential statistics: 
In paired comparisons: paired t test was used in comparison 
of plausibly normally distributed continuous data, paired 
Wilcoxon signed rank test was used in comparison of non 
normally distributed continuous data and McNemar’s test 
was used in comparison of categorical variables. Tests 
were two tailed with p-value taken as statistically significant 
if <0.05. Effect size for paired t test was calculated Cohen’s 
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Cohen’s (1988) suggested that d values of a large effect is 
.8, a medium effect is .5, and a small effect is .2. [11].

Effect size for paired Wilcoxon . Cohen’s guide-
lines for r are that a large effect is .5, a medium effect is 
.3, and a small effect is .1. [12]

ORIGINAL CONTRIBUTION/CLINICAL INVESTIGATION
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Results 
The pre-post intervention included all 82 HCWs working in Ismailia Family Medicine centers with affiliation to SCU with 
response rate and follow up 100%. The participants were recruited to participate in the pre intervention assessment 
and intervention between June and July and for post intervention evaluation after 3 months. The mean age of the 
study sample was 31±6.5 years. The majority of participants were females (82.9%). More than one third of the study 
sample was either nurses (40.2%) or physicians (37.8%). Two thirds (68.3%) of the participants didn’t receive infection 
control training on being hired while most of them (78%) received in-service training. Only a quarter of HCWs (25.6%) 
received one or more doses of vaccine and only 10/82 (12.2%) of the study sample received full dose vaccine. Of all 
participants (18.3%) were exposed to needle stick injury or splash over the last 3 months. [Table 1]  
Table 1: Characteristics of the study sample (82)  
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Primary outcomes:
Paired comparison of pre and post intervention showed that there was a statistically significant increase in knowledge 
scores from pre to post intervention, t(81) = -36.4, p < 0.001 d =4, statistically significant increase in attitude scores from 
pre to post intervention t(81) = -13.3 p < 0.001 d =1.46, statistically significant increase in attitude scores from pre to 
post intervention t(81) = -17.5 , p < 0.001, d = 1.93, statistically significant increase in attitude scores from pre to post 
intervention t(81) = -33.8, p < 0.001 d =3,73. The magnitude of all differences were large as Cohen’s d was >.8. [Table 
2]

Table 2: Pre-post intervention of knowledge, attitude and practice scores of health care workers

 
* P value significant <0.05 and high statistically significant < 0.01
Confidence Interval (CI) degree of freedom (df)= 81

Knowledge:
Responses obtained from participants demonstrated significant changes in all key areas of knowledge as shown in 
[Table 3]. In the post-intervention phase, all the participants (100%) gave the correct response to the definition of SPs 
in the post intervention compared to (61.0%) pre intervention.

Regarding BBIs, the highest 3 correct responses in the pre intervention were for the common BBIs, their transmission 
and the asymptomatic phase of BBIs (79.3%, 63.4, 61.0%) with futher statistically significant improvement in the post-
intervention (95.1%, 89.0%, 84.1%) respectively (p<0.001). Regarding the protective measures in the pre intervention, 
the highest correct responses were for the color of waste disposal bags and the correct disposal of syringes (69.5% and 
64.4%) with statistically significant improvement among the participants in the post-intervention (98.8% and 95.1%).

The least 4 correct responses of protective and control measures were for the use of alcohol rubbing is not required 
after accidental exposure to body, the maximum time of keeping biohazards wastes within health care facility, the 
recommended first action with large spill to put a towel to limit its spread and correct concentration of bleach in dealing 
with large spills, (6.1%, 7.3% 8.5%, 9.8%), with statistically significant improvement among the participants in the post-
intervention (50.0%, 57.3%, 68.3%, 86.6%) p<0.001. 

Attitude:
Most of the participants gave a favorable response to questions related to their opinion in the pre-intervention as the 
importance of receiving vaccination was (86.6%) with statistically significant improvement among the participants in the 
post-intervention (97.6%) (P <0.001). While, the least favorable responses were revision of guidelines and availability 
of infection control resources (24.4% and 39.0%) with statistically significant improvement among the participants in the 
post-intervention (42.7% and 50.0%) (P <0.001 and 0.002) respectively. [Table 4]

Practice:
There was statistically significant difference between pre and post intervention in compliance with 6 out of 7 studied SPs. 
Compliance with SPs revealed that the best median (Mdn) scores of all SPs were for no needle recapping (Mdn=100) 
in pre and post intervention with large effect (P <0.001 r =.78) and waste disposal (Mdn=100) in the post intervention 
with large effect size (p<0.001 r =.53). Wearing gowns remains the least practiced among HCWs with no statistically 
significant difference between pre and post intervention. [Table 5]
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Table 3: Pre-post intervention knowledge responses of health care workers

 
*P value significant < 0.05 and high statistically significant < 0.01
Alcohol Based Hand Rub (ABHR), Acquired Immunodeficiency Syndrome (AIDS) Bloodborne infections (BBIs), 
health care workers (HCWs), hand hygiene (HH), Human Immunodeficiency Virus (HIV) hand wash (HW), Personal 
Protective Equipment (PPE)

ORIGINAL CONTRIBUTION/CLINICAL INVESTIGATION
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Table 4: Pre-post intervention attitude responses of health care workers

*P value significant < 0.05 and high statistically significant < 0.01
Bloodborne infections. (BBIs)

Table 5: Pre-post intervention compliance of health care workers to standard precautions

* P value significant <0.05 and high statistically significant < 0.01
Interquartile range (IQR)

ORIGINAL CONTRIBUTION/CLINICAL INVESTIGATION
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Discussion

The current study revealed significant difference between 
pre and post education intervention with improvement in 
knowledge, attitude and practice scores of the participants 
with improvement of the overall KAP scores. This results 
in rejection of the null hypothesis and acceptance of 
the alternative hypothesis. These results suggest that 
this educational intervention could be useful in periodic 
education of preventive measures for HCWs.

In spite of the importance of the preventive measures of 
BBIs among HCWs and although it is a high priority in 
occupational safety only 31.7% of the participants received 
IC training on hiring while 78% received training later but 
not specific training on SPs. These results were not in 
agreement with another national study by Saleh et al., 2009 
[13] that was conducted among nurses, lab. technicians 
and janitors in primary care centers in Cairo and Giza 
cities and reported that less than one third of the sample 
received training on universal precautions. Although 
HBV immunization is one of the preventive measures 
of BBIs, unfortunately only 10 participants, 12.2% of the 
study sample, received full doses of Hepatitis B vaccine. 
This result was in agreement with the study by Saleh et 
al., 2009 [13] which reported vaccination of only 13.8% 
of the study sample and lower than findings by Denic et 
al., 2012 [14] in Belgard where 71.4% of HCWs received 
vaccination. Lack of HBV vaccination coverage is mainly 
due to central system defect and financial constraints as 
it is mandatory on hire for all HCWs who are in contact 
with blood or body fluids. Of all participants 18.3% reported 
exposure to needle stick or blood splash over the last 3 
months; exposure rate could be limited with adherence to 
SPs. These results were lower than the Egyptian study by 
Saleh et al., 2009 [13] which reported 33.8% of one or more 
exposure in the previous 3 months and the Iranian study by 
Adib-Hajbaghery and Lotfi 2013,[15] which reported 38.3% 
needle stick or sharps injury among HCWs in healthcare 
centers within the previous 6 months. The variation in 
exposure from one study to another could be related to 
workload in the different settings and the safe procedures 
used to reduce the risk of exposure and could be related 
to the best practice of no needle recapping among the 
participants in the current study.

The current study revealed improvement in mean scores 
of knowledge, attitude, practice and overall KAP scores of 
all the participants. This improvement in KAP scores was 
higher than scores in the non randomized controlled study 
in Indonesia by Mutki et al., 2000 [16] that was conducted 
among 11 physicians and 44 nurses in the emergency 
department of two hospitals. The difference in scores from 
the present study could be related to the difference in tools 
of assessment and the nature of the study setting with 
heavier work in the emergency department than in primary 
care settings. Also Saleh et al., 2009 [13] found significant 
improvement of mean KAP scores in post intervention. The 
relative difference in scores between these 2 studies could 
be explained by the difference in the questionnaire and 
also the difference between observation of compliance in 

the current study from self reported practice of only four 
items (needle disposal, needle recapping, infectious waste 
collection and disposal). 

Another descriptive Egyptian study by Abu Salam et al., 
2014 [17] conducted among physicians, nurses and 
paramedical personnel in four different family health 
centers in Menoufia city revealed low to moderate level 
of knowledge, a positive attitude, and a moderate to high 
practices’ score toward infection control measures. Also 
a previous descriptive study by Alkandari et al., 2013 
[18] reported that HCWs in primary health care in Kuwait 
showed a fair level of knowledge and positive attitude, 
with poor practice. While in Fayaz et al., 2104 [19]; the 
HCWs in Kabul in Afghanistan had inadequate knowledge 
and poor practice in applying universal precautions. The 
inadequate knowledge and the improper practice could be 
related to many factors such as lack of periodic training 
and supervision, and lack of perceived seriousness of the 
negative outcomes. 

Fortunately, all the participants who gave the correct 
response to the definition of SPs were increased from 61% 
pre intervention to 100% post intervention. The current 
study found that 62.2% of the participants responded 
correctly to non availability of hepatitis C vaccination in the 
preintervention to be improved significantly to 87.8% post 
intervention. These results were nearly in agreement with 
the study by Mohamed and Wafa, 2011[20]; the nurses 
who responded correctly to the non availability of hepatitis 
C vaccination were improved from preintervention 40% to 
96% post intervention.

Although there was significant improvement in knowledge 
related to the recommended time for rubbing hands during 
HW, which improved from 11% pre intervention to 54.9% 
post intervention and to alcohol based hand rubbing 
(ABHR) is not a recommended action after accidental 
exposure to body fluids from 6.1% pre intervention to 
50.0% post-intervention, they are still areas for further 
improvement in the subsequent training. The correct 
knowledge responses in the pre intervention were much 
lower than in a descriptive study by Amin and Al Wehedy, 
[21] about health care providers’ knowledge of SPs at 
primary care in Saudi Arabia that studied 50 items about 
SPs, as 19.5% of the participants responded correctly 
to the minimum duration of hand washing by 24.2% and 
63.4% to ABHR is not a substitute for hand washing even 
if the hands are soiled. The difference between the two 
studies could be related to many factors and maybe the 
difference in sample size, setting and previous training 
among the different population. 

Positive attitude responses of the participants were given 
to most of the 10 items in the pre intervention with further 
significance in post intervention. The current study revealed 
that attitude to hands are a vehicle for transmission of 
nosocomial infection with improvement from 58.5% to 
95.1%. The necessity of HH after glove removal improved 
from 54.9% to 96.3%. The pre intervention findings were 
lower than the findings by Alnoumas et al., 2012 [22] which 
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was 72.0% for hand as a source of infection and nearly 
similar to 59.4% for the importance of HH after glove 
removal. Positive attitude towards no needle recapping 
among (75.6%) in the pre intervention was in agreement 
with the previous study by McGaw et al., 2012 [23] as 
86% of participants agreed that needles should never be 
recapped. 

The best median scores of practice in post intervention 
were for waste disposal, and no needle recapping while 
HH, sharps handling, spills and wearing gowns are still 
areas for improvement in future training. These results 
were in agreement with the Indonesian study [16] where 
the observed practices revealed that wearing gowns was 
very low in pre and post intervention and non significant 
increase, in median score of avoiding recapping needles 
0 to 19. El ghatey et al., 2013 [24] studied the impact of 
Universal IC intervention program for nurses at Asser 
hospital and revealed that there were highly statistical 
significant differences between nurses’ practices pre and 
post the program implementation. These results indicate 
the importance of continuing educating of HCWs about 
infection control preventive measures.

Several descriptive studies about practice revealed similar 
results, such as the acceptable practice of not recapping 
was consistent with results by Moyo, 2013 [25] among 
nurses working at a hospital in Kenya. The study by Fayaz 
et al., 2014 [19] revealed a low level of practice of UPs 
among HCWs with the best practice about adherence to 
safe disposal of used needles and sharps and wearing 
gloves on exposure to deep body fluids or blood products. 
While Ferrer et al., 2009 [26] in Chile, found inconsistent 
use of SPs among HCWs revealed neglecting hand 
washing and surface cleaning. 

Limitations of the study:
Randomization of health care workers to intervention and 
control groups was not selected in this study. Differences 
in some characteristics of respondents such as proportion 
of respondents receiving previous training on infection 
control might also create bias. Hawthorne effect, meaning 
observation itself producing change, could also have 
introduced biases. The small sample size of lab technicians 
and janitors was another limitation.

Conclusion

The intervention on prevention of BBIs for HCWs within 
primary care settings lead to an improvement of their 
knowledge, attitude, and practice. Continuous periodic 
education on standard precautions is recommended to 
cover areas for improvements in knowledge; attitude to 
revising guidelines and ensure availability of infection 
control supplies; and compliance with hand hygiene, sharps 
handling, spills and wearing gowns. The intervention is 
acceptable as essential preventive measures and the 
results were comparable to other studies in different 
medical specialties and in primary care settings in 
developing countries. Generalization of the results could 
be suitable in developing countries with limited resources. 

Future interventions could include adequate sample size 
of laboratory technicians and janitors to test the difference 
between the different categories regarding the intervention 
education. 
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Prevalence of Premenstrual Dysphoric Disorder among 
Medical Students of Umm Al-Qura University, Makkah  
Al-Mukaramah, Kingdom of Saudi Arabia   
 

Abstract  
Background: Premenstrual Dysphoric Disorder 
(PMDD) is a severe and disabling form of 
premenstrual syndrome (PMS) affecting 3-8% of 
women. PMDD was added to the list of depressive 
disorders in the Diagnostic and Statistical Manual 
of Mental Disorders (DSM-V) in 2013. 

Objective: To assess the prevalence of PMDD 
among female medical students of Umm Al-Qura 
University(UQU), Makkah Al-Mukaramah, K.S.A.

Methods: A cross-section study was conducted on 
randomly selected 183 female medical students. 
A semi-structured and pretested self-administered 
questionnaire was employed for data collection. 
The criteria proposed by DSM-V were used to 
diagnose PMDD.

 
 
 
Result: Most of the participants were single (90.8%) 
and non-smoker (96. 2%). The prevalence of 
PMDD among students was 36.6%. There was no 
significant difference between students with PMDD 
and those without, regarding physical symptoms. 
Lack of energy, easy fatigability and lethargy are 
the most prevalent symptoms (81.9%). Also, 
29.6% experienced joint or muscle pain, 58.5 % 
complained of breast tenderness or swelling and 
63.9% suffered from headache.

Conclusions: The study revealed a high prevalence 
of PMDD among medical students with high overall 
frequency of abnormal mood and behavior more 
than that of the somatic complaints. 

Keywords: Prevalence, PMDD, Female, Medical, 
Students

Reda A. Goweda (1)
Mohammad M. Alkot (2)
Fatimah A. Alturkistani (3)
Raghad J. Alhajaji (4)
Sara S. Aljebali (5)
Zubaida A. Baashr (6) 

(1) M.D. Family Medicine Department, Faculty Of Medicine, Suez Canal University, Egypt.
(2) M.D. Family Medicine Department, Menoufia University, Egypt.
(3) Pathology resident, KSA. 
(4) Family medicine resident, KSA. 
(5) GP, Ministry of Health, KSA.
(6) Psychiatry resident, NG, KSA .

Correspondence:
Reda Goweda
Faculty of Medicine, Suez Canal University
Ismailia city, Kilo 4.5
Egypt 
Mobile: 0096654645197-00201003583933
Email: redagoweda@yahoo.com



MIDDLE EAST JOURNAL OF FAMILY MEDICINE  •  VOLUME 7 , ISSUE 10 ��

ORIGINAL CONTRIBUTION/CLINICAL INVESTIGATION

MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 14 ISSUE 2, MARCH 2016

Introduction

Premenstrual dysphoric disorder (PMDD) is a diagnosis 
used to indicate serious premenstrual distress associated 
with deterioration in functioning (1). PMDD affects 3-8% 
of women worldwide in their reproductive years (2). From 
the clinical point of view significant premenstrual problems 
with mood and behavioral changes have been recorded 
since ancient times (1). Most women in their reproductive 
age experience one or more mild emotional, psychogenic 
or physical symptoms for one to two days before the onset 
of menses. These symptoms, such as breast soreness 
and bloating, are mild, do not cause severe distress or 
functional impairment, and are not considered to represent 
premenstrual syndrome (PMS) (3). Up to eighty percent 
of women report one or more physical, psychological, 
or behavioral symptoms during the luteal phase of their 
menstrual cycle without experiencing substantial disruption 
to their daily activities. Mild to moderate symptoms of PMS 
that affect some facet of the woman’s life, occurs in 20 
to 32 percent of premenopausal women, however, the 
more severe symptoms of PMDD affect 3 to 8 percent of 
premenopausal women (3).

The etiology of PMDD is still an active area of research. 
While the timing of symptoms suggests a hormonal 
fluctuation as the cause of PMDD, a demonstrable hormonal 
imbalance in women with PMDD has not been identified. 
In fact, levels of reproductive hormones in women with and 
without PMDD are indistinguishable (4).

PMDD is a severe form of premenstrual syndrome. Like 
PMS, PMDD follows a predictable, cyclic pattern. Symptoms 
begin in the late luteal phase of the menstrual cycle (after 
ovulation) and end shortly after menstruation begins (5). On 
average, the symptoms last six days but can start up to two 
weeks before menses. The most intense symptoms occur 
two days before and one day after the start of menstrual 
blood flow, and cease shortly after the start of menses 
(6). PMDD have both physical and emotional symptoms. 
The most debilitating symptoms are emotional and include 
“irritability, depression, mood lability, anxiety, feelings of 
‘loss of control’, difficulty concentrating and fatigue.”(7) 
The physical symptoms include “abdominal bloating, 
breast tenderness, headache and generalized aches” (8).  

Many organizations have published diagnostic criteria for 
PMDD including the American College of Obstetricians 
and Gynecologists, the Royal College of Obstetricians and 
Gynecologists, the International Society for the Study of 
Premenstrual Disorders, American Psychiatric Association 
as well as Diagnostic and Statistical Manual of Mental 
Disorders, Fifth Edition [DSM-V] (9,10). In 2013, PMDD 
became a disorder with official diagnostic criteria in the 
DSM-V. The DSM-V lists the following eleven signs as 
possible symptoms experienced by those with PMDD 
(9,11) :

Marked lability (e.g., mood swings), marked irritability or 
anger, markedly depressed mood, marked anxiety and 
 

tension, decreased interest in usual activities, difficulty in 
concentration, lethargy and marked lack of energy, marked 
change in appetite (e.g., overeating or specific food 
cravings), hypersomnia or insomnia, feeling overwhelmed 
or out of control and physical symptoms (e.g., breast 
tenderness or swelling, joint or muscle pain, a sensation 
of ‘bloating’ and weight gain). According to the DSM-V, a 
diagnosis of PMDD requires the presence of at least five 
of these symptoms with one of the symptoms being one 
of (marked lability, irritability, depressed mood or anxiety 
and tension). These symptoms should occur during the 
week before menses and remit after initiation of menstrual 
blood flow. In order to meet criteria for the diagnosis, 
the symptoms should be charted prospectively for two 
consecutive ovulation cycles in order to confirm temporal 
and cyclical nature of symptoms. The symptoms should 
also be severe enough to affect normal work, school, or 
social activities or relationships with others (9). 

Management of premenstrual dysphoric disorder (PMDD) 
includes both non-pharmacologic and pharmacologic 
therapies. Non-pharmacologic therapy includes aerobic 
exercise, consumption of complex carbohydrates and 
frequent meals, relaxation training, light therapy, sleep 
deprivation, and cognitive-behavioral therapy (CBT). 
The efficacy of lifestyle interventions (e.g. diet, exercise, 
and vitamin supplementation) and psychotherapeutic 
interventions for PMDD remains unclear (3,9).

Methodology

This was a cross-section study, conducted on female 
medical students of UQU, Makkah Al-Mukaramah, KSA 
during the academic year 2013/2014. A multistage 
stratified systematic random sampling technique was 
used to select the participants. Out of all faculty students 
183 were selected according to the following inclusion and 
exclusion criteria. 

Inclusion criteria: All medical menstruating female 
students 

Exclusion criteria: Currently pregnant students, chronic 
illnesses (e.g. diabetes, hypertension), psychiatric 
disorders such as depression, anxiety, currently using 
hormonal contraceptives, Intern medical students and 
those who had an irregular menstrual cycle.

A semi-structured, self-administered questionnaire was 
used for data collection. The questionnaire included 
demographic data and possible symptoms of PMS 
according to DSM -V. A pilot study was done on 19 (10% of 
the calculated sample size) female students to assess its 
validity, highlight problems associated with data collection 
tools, and to ensure standardization. The criteria proposed 
by DSM -V were used to diagnose PMDD. Symptoms 
must have been present in most of menstrual cycles of 
the previous year, and must be associated with significant 
distress or interference with the usual activities (e.g. 
school, social life). 
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The study was conducted after getting ethical approval 
from the ethical committee of the Faculty of medicine. 
Participation was voluntary and non-obligation was 
offered. A written consent was taken from the participants 
after explanations of the objectives and methodology of the 
study. The participants were told that, their information will 
be kept with complete confidentiality and there would be no 
attempt to abuse their information.

Data Analysis

Data were analyzed using SPSS version 20. Descriptive 
analytical parameters were used to summarize the socio-
demographic and clinical characteristics of the study 
participants. Summary tables and graph were used for 
descriptive purpose. The different socio-demographic, 
gynecologic and obstetric characteristics variables were 
presented, compared, analyzed and frequency distributions 
of the variables were interpreted. Chi-square test was used 
to assess the association of different factors with the PMS. 
A p-value less than 0.05 was considered significant.

Results
 

Figure 1: Prevalence of premenstrual dysphoric 
disorder among medical students of umm Al-Qura 
university

The study was carried out on female medical students of 
UQU (183). Their age ranged from 18 to 25 years, with mean 
age of 19.66 ± 3.92. Their socio-demographic data showed 
that most of them were single (90.8%) and 8.7 % were 
married, however 0.5 % were divorced. The prevalence 
of PMDD was 36.5%. There was no significant difference 
between students with PMDD and without regarding 
physical symptoms. Lack of energy, easy fatigability and 
lethargy are the most prevalent symptoms (81.9%). 29.6% 
experienced joint or muscle pain, 58.5 % complained of 
breast tenderness or swelling and 63.9% suffered from 
headache. There was no significance between students with 
PMDD and without regarding demographic characteristics 
and physical symptoms.

Discussion

PMDD is a multifactorial syndrome that occurs with 
varying degrees of severity and thus may have a range 
of potential adverse effects on workability, social activities 
and interpersonal relationships. Epidemiologic studies 
indicate that as many as 80% of women in the United 
States experience emotional, behavioral, or physical 
premenstrual symptoms (11). Unfortunately, there are no 
national studies to determine the epidemiological features 
of PMDD among the university students at Umm Al-Qura 
University so this cross sectional study was conducted to 
clarify the burden of problem among the medical students. 
In the current study the prevalence of PMDD among 
female medical students who met DSM-V criteria was 36.6 
% which is higher than most of the previous studies on the 
general population, for example, a study done by Cohen 
et al. (12) reported that, in women aged 36-44 years the 
prevalence of PMDD was 6.4% (12). Also a study by Rivera-
Tovar and Frank (13) showed that, 4.6% of 217 female 
university students had PMDD. A study done by Steiner et 
al. (14) on girls in the age group of 12-18 years showed a 
prevalence of premenstrual symptoms to be 8.3%; however 
a study conducted in Pakistan among young college girls 
reported a slightly higher prevalence as 18.2% (15).  

Also prevalence values of 17.2% and 18.2% were obtained 
also in Nigeria (16) and Croatia (17) respectively. Also a 
very recent Indian study (18) revealed that prevalence of 
PMDD was 12.22%.
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Table 1: Socio-demographic characteristics of the medical students of umm Al-Qura university
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Table 2: Duration of symptoms of PMDD among medical students of umm Al-Qura university

Table 3: The association of demographic and physical symptoms with PMDD
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Table 4: The association of psycho-behavioral symptoms with PMDD

The prevalence of the current study was in accordance 
with the prevalence of studies done by Issa et al. (7) and 
Serfaty et al. (19) who reported prevalence of 36.1% and 
35% respectively. Theses variations may be due to oral 
contraceptive pills that reduce the severity and frequency of 
the symptoms of PMDD (20). It can also attribute to different 
cultural and socioeconomic background, diagnostic criteria 
and confusion of participants regarding their physical and 
emotional symptoms. The reason for the high prevalence 
rate of PMDD among participants of the current study may 

be due to stress related learning or can be justifiable by the 
fact that the vast majority of participants are single.
In this study there was no significant difference between 
students with PMDD and without regarding physical 
symptoms which is not in agreement with a study by 
Brahmbhatt et al. (21) who reported that, the overall 
frequency of somatic complaints was more than that of the 
abnormal mood and behavior.
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In the current study, lack of energy, easy fatigability and 
lethargy are the most prevalent symptoms (81.9%) in 
contrast to the results of Minakshi et al., (22) who reported 
marked persistent irritability as the most frequent (96.29%) 
symptom. However the mood swings came second in 
frequency (76.5%) which is in agreement with the results of 
a study by Minakshi et al. (22). A study in Ethiopia reported 
that, the most common psycho-behavioral symptoms 
experienced by the participants were loss of interest 
in doing things (77.5%), followed by depressed mood 
(74.6%), anger feeling (57.2%), and lack of concentration 
(46.8%) (23).

In the current study 29.6% experienced joint or muscle pain, 
58.5 % complained of breast tenderness or swelling and 
63.9% suffered from headache. This was in accordance 
with the Ethiopian study that reported physical symptoms 
as follows, breast tenderness by (68.2%), back pain by 
(66.5%), weakness by (61.9%), generalized body pain 
by (60.1%), and headache by (57.8%) of the participants 
(23).

All of the PMDD patients in the current study confirmed that 
the symptoms have significant impact on their academic 
performance, social activities and engagement based on 
DSM-V criteria for diagnosis of PMDD. Borenstein et al. 
(24) reported that women diagnosed with PMDD have 
significantly lower quality of life, increased absenteeism 
from work, decreased work productivity, impaired 
relationships with others and increased visits to health 
providers, compared with control women. 
In the present study there was no significance between 
students with PMDD and without regarding demographic 
characteristics and physical symptoms while there was a 
high significance regarding most of the mood and behavior 
parameters.

Conclusion

PMDD has more or less a high prevalence rate among 
medical students of UQU which necessitates more 
effort for early detection, and management to ensure 
continuity of care for their general welfare, better health 
and life quality as well as better scholastic achievement.  
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Health Risk Behaviors among adolescents in Qatar
 
 
 

Abstract   
Introduction: Health risk behaviors among 
adolescents seriously threaten their wellbeing. 
Identifying socio-demographic relationships 
with health risk behaviors helps to contemplate 
prevention efforts. Little is known about health 
risk behaviors among adolescents in Qatar.

Aim: To measure the prevalence of health risk 
behaviors among adolescents in the secondary 
schools and identify the sociodemographic 
determinants.

Methodology: A cross-sectional survey was 
conducted in the governmental and independent 
schools using multistage cluster sampling.

Results: 561 adolescents participated in the 
study, response rate 90.9%. Unlicensed driving 
in the past 30 days was the most prevalent 
health risk behavior (43.7%) while involvement 
in a physical fight was 38.3%. Not wearing seat 
belts attained (31.4%), 21.9 % current smokers, 
20% exceeded speed limits while driving, 19.3% 
were current shisha smokers, 18.9% carried a 
weapon and 12.1% had ever used inhalants

Conclusion: Prevalence of health risk behaviors 
is at high levels. Male gender and older were 
the strongest determinants. 

Key words: Health risk behaviour, adolescents, 
Qatar

Hamad Eid Al Romaihi (1)
Hamda Qotba (2)
Rasha ElSayed Salama (3)
Mansoura Salem Ismail (4)
Nagah Abdel Aziz Selim (5)

(1) Dr. Hamad Eid Al Romaihi, Consultant Community Medicine. Manager of Health protection 
and CDC, Supreme council of heath Qatar 
(2) Dr. Hamda Qotba, Consultant Community Medicine Community Medicine Department, 
consultant community medicine Primary health care Qatar
(3) Dr. Rasha ElSayed Salama (Salama RE, M.Sc., PhD community medicine) Lecturer 
community Medicine, Suez Canal University Egypt
(4) Dr. Mansoura Salem Ismail , (Ismail M, M.Sc., PhD family medicine) A/Professor of family 
medicine, Suez Canal University, Egypt. A/Professor of Family Medicine in Clinical Medicine, 
WCMCQ Ex., Asst. Program Director, Family Medicine, PHCC - HMC 
(5) Dr. Nagah Abdel Aziz Selim Consultant Physician of Public Health And Preventive Medicine, 
Director of Community Medicine Residency Program, Primary Health Care Corporation, Qatar, 
A/Professor of Public Health And Preventive Medicine, Faculty of Medicine, Cairo University 

Correspondence:
Dr. Mansoura Salem Ismail , 
A/Professor of family medicine,
Suez Canal University, 
Egypt
Email: mansoura70@hotmail.com



MIDDLE EAST JOURNAL OF FAMILY MEDICINE  •  VOLUME 7 , ISSUE 10�� MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 14 ISSUE 2, MARCH 2016

ORIGINAL CONTRIBUTION/CLINICAL INVESTIGATION

Introduction

Adolescence is a journey from the world of the child to 
the world of the adult. WHO has defined adolescence as 
the period between 10 and 19 years of age in which rapid 
growth and development with biologic, psychological, 
and emotional changes occurring simultaneously.(1) 
Of the 1.2 billion adolescents worldwide, about 85% 
live in developing countries, with the remainder in the 
industrialized world. (2) Adolescence is a period of 
change and experimentation, where risk behaviors are 
tried and sometimes maintained to the detriment of future 
health: illegal substances are used for the mere thrill of 
engaging in antiestablishment activities, as a means of 
escape from a harsh reality, or simply as a means of fun 
with the minimum of effort.(3) Many lifestyle diseases 
have their roots in adolescence such as cardiovascular 
diseases, cancers, diabetes, chronic bronchitis, obesity, 
malnutrition, mental and behavioral disorders, accidents 
and violence, alcohol and drug dependency, HIV/AIDS 
and other sexually transmitted infections which contribute 
58.4% of morbidity and 68.4% of mortality globally.(4) 
Preventing risky behaviors and promoting healthy choices 
among adolescents can therefore yield outcomes, not just 
during adolescence, but also during adulthood. Healthy 
and developed adolescents have a better chance of 
becoming healthy, responsible and productive adults, 
leading to greater skills, fewer work days lost to illness, 
longer working lives and increased productivity and 
progress. (5) Adolescents need an environment that 
protects them from trauma, excessive stress, abuse, and 
violence (or fear of violence); and provides positive, close 
relationships with family, adults (within and outside family) 
and peers. Such an environment motivates and supports 
the healthy development and positive behavioral choices 
of adolescents. Studies done in Gulf Corporation Council 
countries show that prevalence of current smoking among 
adolescents ranges from 20%-29% in Saudi Arabia (6), 
19% in the United Arab Emirates (7), 19.6% in Yemen (8) 
and 4.6% in Oman which is much lower than other studies. 
(9) The prevalence of ever drinking alcohol (4.3%) (96) 
in Oman is much less than that found among university 
students in Lebanon (49.4%).(10) In Oman 33.9% of 
secondary school students liked to drive fast and 33.3% 
reported driving without a license. (9) In Qatar smoking is 
increasing among all youths (15-18 years old) from 13% in 
1998 to 18% in 2001 according to the Global Youth Tobacco 
Survey (GYTS). (11) Road traffic injuries in Qatar represent 
a major burden particularly among young Qataris. They 
are the third leading cause of death, particularly among the 
young adults. (12) In Qatar emerging behaviors between 
secondary school students like smokeless tobacco use 
(sweeka) and smoking in the schools has been raised, 
however little is known about the accurate prevalence and 
magnitude of the problem. Health risk behaviors such as 
smoking, alcohol abuse, drug abuse, unsafe behaviors, 
and aggressive behaviors not only influence individual’s 
health but also create burdens for the nation and society 
as a whole. Besides, some of the risk factors of risky 
behaviors can be modified. Adolescents spend a long 
time in school in which they get to know other people and 

join peer groups that may influence their behavior. School 
settings might also be a suitable environment to exchange 
illegal materials.

Methodology

Cross sectional survey of school students grade 10 to 12. 
Total number of governmental and Independent secondary 
schools in Qatar is 49 schools; divided into 22 schools for 
boys and 27 schools for girls and affiliated directly to the 
Ministry of Education and the Supreme Education Council. 
Total number of students in secondary schools during the 
academic year 2008/2009 was 18410 students.

Ethical Considerations

Parental permission was obtained before students’ 
participation through a formal letter; the participation was 
voluntary and privacy and confidentiality were ensured. 
Students’ desks were spread throughout the classroom 
to minimize the chance that students see each others’ 
responses. Students also were encouraged to use an 
envelope, provided by the data collector, to enclose
their responses after they completed the questionnaire. 
Data entry; (SPSS) version #16; proportions mean and 
SD were used.

Results

617 students were approached and 561 students actually 
completed the questionnaires where 56 students were 
absent, refused or returned incomplete questionnaires 
which gave a response rate of 90.9%. The study shows 
that almost two thirds (63.4%) of the students lay in the 
age group of 16 and 17 years. Almost both genders were 
equally represented as 51% of them were males, while the 
rest were females. The highest frequency of the studied 
students was 10th graders (41.7%) while the least were the 
12th graders (28.0%). Regarding nationality, approximately 
half of the students were Qatari (51.3%). Most of the 
students (56.1%) came from a family consisting of 6 to 9 
persons while the least (19.6%) came from a family with 1 
to 5 persons as shown in Table (1). Father’s education for 
around half of the study sample (47.8%) was of secondary 
or university level while the least (5.7%) were only able to 
read and write. Mother’s education followed the same trend; 
46.1% had mother’s education of secondary or university 
level, but the least (6.4%) had postgraduate education 
level. About 45.6% of the students get daily allowance 
between 5-10 Riyals while 8.7% get between 21-50 Riyals 
as shown in Table (2). Unlicensed driving in the past 30 
days was the most prevalent health risk behavior among 
secondary school students. A percent of 43.7 students 
reported driving without license in the past 30 days. This 
was followed by involvement in a physical fight in the 
past 12 months, where 38.3% of the studied students did 
actually get involved in a physical fight. Not wearing seat 
belts also attained a high rank, where 31.4% of the studied 
group did not fasten their seat belts while they are in the 
car. Only 6.8%, 4.1% and 1.8% of the studied group had 
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Figure 1: Prevalence of health risk behaviors among studied secondary schools students

Figure 2: Carrying weapon in the school property 
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Figure 3: Physical fight in the school property during the past 12 months 

Figure 4: The need of medical treatment after involvement in physical fight
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Figure 5: Lifetime cigarette use

Figure 6: Number of cigarettes smoked per day (n=123)

used smokeless tobacco, ever used alcohol and ever 
used illegal drugs, respectively, as shown in Figure (1). 
It can be determined that there is a statistically significant 
relation with a p value of (0.01) between age and 
unlicensed driving. Students who were older in age (17 
and 18 or more years) were more likely to drive without 
license in the past 30 days; 50.6% and 49.2% respectively. 
According to gender, males were found to be more prone 
to unlicensed driving (66.8%). This relation was proven to 
be statistically significant (p < 0.001). Among students who 
get 21-50 riyals, 57.1%reported unlicensed driving while 
among students who get < 5 riyals 32.8% reported this 
behavior and the difference was found to be statistically 
significant (p = 0.005) as shown in Table (3). It can be 

determined that among younger students (15 years old) 
38.6% did not wear seatbelts while among older students 
(18 years or more) 21.3% did not wear seat belts and 
the difference was found to be statistically significant ( 
p =0.018). According to gender, females were found to 
be more prone to not wearing seat belts (44.7%) while 
among males 18.5% did not wear seatbelts. This relation 
was statistically significant (p <0.001). The prevalence 
of having never worn a seat belt was significantly higher 
among Qatari 44.1% than Non-Qatari 17.9% (chi-square 
44.50, df 1, p <0.001). Among students who had fathers 
with preparatory level education the prevalence of having 
never worn a seat belt was higher (43.0%) than students 
who had postgraduate fathers (21.9%) and the difference 
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Figure 7: Prevalence of smoking in the school property during the past 30 days

Figure 8: Percentage of the students who smoked and tried to quit cigarette smoking



MIDDLE EAST JOURNAL OF FAMILY MEDICINE  •  VOLUME 7 , ISSUE 10 ��

ORIGINAL CONTRIBUTION/CLINICAL INVESTIGATION

MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 14 ISSUE 2, MARCH 2016

was proven to be statistically significant (p = 0.008). Also 
there was a statistically significant difference (p = 0.005) 
between mothers’ education and having never worn a seat 
belt. Prevalence of having never worn a seat belt increased 
with amount of daily allowance the students get, which 
was statistically significant (p =0.016), as shown in table 
(4). A percentage of 20.0% of secondary schools students 
reported exceeding speed limits. It can be determined that 
there is a statistically significant relation (p =0.002) between 
age and exceeding speed limits. Males were found to be 
more prone to exceed speed limits (33.6%) while among 
females 5.8% reported the same behavior and the difference 
was statistically significant (p <0.001). The prevalence of 
exceeding speed limits was significantly higher among 
Qatari (25.0%) than Non-Qatari (14.7%) with a p value of 
0.002. There is a statistically significant relation between 
father and mother education and exceeding speed limits. 
Regarding daily allowance, the prevalence of exceeding 
speed limits increased with amount of daily allowance the 
students get, as shown in table (5). This study showed 
a percent of 18.9 of secondary school students reported 
carrying a weapon in the past month. Carrying weapons 
is a male predominant risk behavior. Among males 25.5% 
carried a weapon in the past month while among females 
12.0% reported the same behavior and the difference 
was statistically significant(p <0.001). The prevalence of 
having carried a weapon was higher among students who 
had fathers and mother who can read and write, as shown 
in Table (6). The majority of secondary schools students 
who had never carried a weapon in the school property 
in the past 30 days was 97.3% while the rest had carried 
a weapon in the school property as shown in Figure (2). 
There is a statistically significant relation between gender 
and physical fight in the past 12 months (p < 0.001). 
The distribution of secondary school students who were 
involved in a physical fight by parent’s education and daily 
allowance was not statistically significant as shown in Table 
(7). A percentage of 21% of all secondary school students 
were involved in a physical fight in the past 12 months 
and 7.3% of them needed medical treatment by doctor 
or nurse after involvement in a physical fight as shown 
in Figures (3 & 4). As regards cigarette smoking 42.2% 
of all secondary school students had ever tried cigarette 
smoking, even one or two puffs, as shown in Figure (5). 
A percent of 21.9 of students had smoked cigarettes on 
at least 1 day during the 30 days before the survey. The 
prevalence of current cigarette use was higher among older 
students (18 years or more) 34.4% than younger students 
(15 years old) 9.6% and the difference was statistically 
significant (p <0.001). According to gender, males were 
found to be more prone to current cigarette use (36.0%) 
while among females (7.3%) currently smoked cigarettes 
and the difference was proven to be statistically significant 
(p<0.001). The prevalence of current cigarette use was 
higher among students who had mothers with secondary 
level of education (31.8%) while lower among students 
who had mothers with primary level of education and the 
difference was statistically significant (p =0.002) as shown 
in Table (8). There is 7.3% of secondary school students 
who smoked cigarettes in the school property in the past 
30 days before the survey. The highest prevalence of 

smoking in the school property was among male students 
(14.0 %) while there was just one female student (0.4%), 
as shown in Figures (6 & 7). A percentage of 72.7 who 
smoked tried to quit during the last 12 months as shown 
in Figure (8). The prevalence of current water pipe use 
among all secondary school students was 19.3%. Where 
there is a statistically significant relation between age and 
current shisha (water pipe) smoking (p < 0.001), current 
shisha (water pipe) use was significantly higher among 
male students (26.2%) than among female students 
(12.0%) and the difference was proven to be statistically 
significant (p <0.001).The prevalence of current water 
pipe use was significantly higher among Non-Qatari 
(24.5%) than Qatari students (14.2%). The prevalence of 
current shisha smoking was higher among students who 
get 11 to 20 riyals (29.1%) while lower among students 
who get less than 5 riyals (11.9%) and the difference was 
found to be statistically significant (p= .043), as shown in 
Table (9). The prevalence of life time inhalant use among 
secondary school students was 12.1%. Lifetime inhalant 
use is a female prominent health risk behavior. Among 
female students 16.0% had ever used inhalants while 
among male students 8.4% had ever used inhalants and 
the difference was statistically significant (p= 0.006), as 
shown in Table 10.

Discussion

This study was designed to explore the patterns of health 
risk behaviors among secondary school students in Qatar. 
The response rate among students was (90.9%) achieved. 
The mean age of secondary school students in Qatar was 
17. The percentage of male students who participated in 
the study was 51% while 49% were female students which 
makes both genders comparable and consistent with 
Qatar statistics authority estimation that 50 % of secondary 
schools students were males and 50% were females. Most 
of the students (41.7%) were in the 10th grade. Almost 
half of the studied students, 51.3%, were Qatari while 
the leftover were non-Qatari which slightly differs to the 
distribution of the students by nationality during academic 
year 2007-2008 that is mentioned in the Qatar Statistics 
Authority with 63% for Qatari and 37% for Non-Qatari. (13) 
This difference may be attributed to the large increase in 
the number of expatriate residents, especially during 
the past four years. Most of the students (56.1%) came 
from families consisting of 6-9 persons, with a mean of 7 
persons. The mean of family size is 7 persons in Qatar and 
Bahrain. These figures are considered as average numbers 
of family size in the gulf region. (14, 15) The present study 
showed that most of the parents of students had university 
and secondary schools level. A percent of 23.4, 24.4 of the 
fathers were secondary schools or university graduates 
respectively, while 3.5% and 22.6% of the mothers were 
secondary schools or university level respectively, which 
is similar to the results of the family health survey done 
in Qatar that showed that 31.4% of males and 33.8% of 
females are secondary/university graduates. (16). The 
present study showed that almost half 43.7% of secondary 
schools students drove a car without license in the past 30 
days. Our findings replicated the findings of other studies;
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in Oman a study done addressing health compromising 
behaviors among secondary school students showed 
that 33.4% of adolescents drove cars without a license. 
(9) Another study among Victorian learner drivers showed 
that 73% of them had driven a motor vehicle prior to 
obtaining their permit; at an average age of 16 years 
on public roads and 13 years elsewhere. (17) The high 
prevalence of unlicensed driving in Qatar can be explained 
by the availability of a big number of cars in the houses 
because of the affluent economic situation in the State of 
Qatar; next to the laxity of parents in granting the cars for 
adolescents. This study demonstrated that the prevalence 
of unlicensed driving is significantly higher among male 
students than female students (66.8% compared to 
22.0%, respectively). This difference was demonstrated 
in another study on adolescents done in Oman which 
showed that 57.5% of male students and 12.2% of female 
students drove a car without a license.(9) To some extent 
the higher prevalence among the students, specifically 
female students, may be explained by time of conducting 
the study in March which was the time of camping in Qatar 
and the parents possibly will allow them to off road drive 
the cars in the desert. Age was strongly associated with 
unlicensed driving. The prevalence of unlicensed driving 
was found to be significantly higher with older students. 
This finding is consistent with another study done in Iowa 
in USA. (18) The prevalence of having never worn a seat 
belt in this study was 31.4%. This finding replicates the 
finding of a youth risk behavior survey done in Thailand 
which shows that 50.1% of adolescents had never worn 
a seat belt when riding in a car. (19) Another study done 
in India had shown that 52.4% of adolescents reported 
not always wearing a seat belt and about 18.5% reported 
rarely or never wearing a seat belt. (20) In Saudi Arabia 
a study conducted on students revealed that those who 
are wearing the seat belt as driver accounted for not more 
than 14% while those who wear it as passenger were 
only 7 %. (21) On the other hand USA youth risk behavior 
surveillance system showed significant linear decrease in 
the percentage of the high school students who rarely or 
never wore a seat belt during 2001 to 2007 from 26% to 
11 %. (22) Our study demonstrated that the prevalence 
of having never worn a seat belt was significantly higher 
among female students than male students (44.7% 
compared to 18.5% respectively). Other studies had 
shown higher rates of rarely or never worn a seat belt 
among male students. Youth risk behavior surveillance in 
US shows that the prevalence of having rarely or never 
worn a seat belt was higher among male (13.6%) than 
female (8.5%) students.(23) On the other hand another 
study in Qatar done on people involved in RTAs showed 
that 67.4% of females and 66.1 % of males’ did not wear 
seatbelts at the time of the road traffic crash. (24) Very 
high prevalence of never worn a seat belt among females 
students may be explained by the fact that most of female 
students usually sits in the back seats of cars and the law 
in Qatar gives the choice for passengers in the back seat 
either to use or not to use the seat belt; in other words its 
optional. The prevalence of having never worn a seat belt 
was significantly higher among Qatari (44.1%) than Non-
Qatari (17.9%). The difference may be explained by the 

high traffic violation fines which can be relatively affordable 
for Qatari than non- Qatari residents. High speed driving is 
a major cause of road traffic accidents and injuries which 
is the most common cause of deaths among adolescents. 
Motor-vehicle related injuries kill more young adults 
aged 15 to 19 years than any other single cause in the 
United States. (25) Studies showed that young beginner 
drivers are more likely than older drivers to perform risky 
driving behaviors such as speeding, close following, 
and smaller gap acceptance. (26) The crashes of young 
beginners are more likely than those of older drivers to 
involve single vehicle events, speeding, and driver error, 
reflecting their risk taking tendencies and inexperience. 
(27) The study shows that 20% of the secondary schools 
students exceeded speed limits while driving. A study done 
in Oman had shown that 33.9% of adolescents liked to 
drive fast (9) and another study done in Canada shows 
that among young drivers aged between 16-20 years and 
involved in road traffic accidents around 4.3% of male 
drivers were exceeding the speed limit compared with 
1.6% of young female drivers. (28) Exceeding speed 
limit was significantly higher among older students .This 
finding was consistent with another study. (9) Exceeding 
speed limit was significantly a male prominent health risk 
behavior and this finding is comparable to the finding 
done in an Oman study which showed that 42.1% of male 
students and 26.3% of female students liked to speed 
while driving.(9) The prevalence of exceeding speed 
limits was significantly higher among Qataris (25.0%) than 
Non-Qataris (14.7%). This finding may be explained by a 
high desire to buy new cars, adjust cars, race and speed 
drive among Qatari than Non- Qatari residents. Also the 
prevalence of exceeding speed limits was significantly 
higher among students who had parents who are only able 
to read and write. This finding may be explained by the fact 
that lower level of parent’s education could be a reason 
for low level of awareness and perceived seriousness of 
accidents and injuries resulting from high speed driving. 
This study indicates that the prevalence of exceeding 
speed limits increased significantly with a higher amount 
of daily allowance. This may be because students who get 
a higher amount of money can buy new cars and adjust 
them to speed drive. Violence has probably always been a 
part of human experience. Around the world, newspapers 
and the broadcast media report daily on violence by 
gangs, in schools, or by young people on the streets. The 
main victims and perpetrators of such violence, almost 
everywhere, are themselves adolescents and young 
adults. (29) Participating in physical fights and carrying 
of weapons are very serious health risk behaviors among 
adolescent violence, and forms basic types of violence. 
Our study shows that 18.9% of students had carried a 
weapon on at least 1 day during the 30 days before the 
survey. Although we have a different culture and population 
structure than that of the US, our findings were found to be 
consistent with the youth risk behavior surveillance done 
in US in 2007 which had shown that 18.0% of high school 
students had carried a weapon at least 1 day during the 
past 30 days before the survey. (23) Lower prevalence of 
carrying a weapon among adolescents was documented 
by the youth risk behavior survey done in Thailand which 
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shows that 8.5% of them had carried a weapon. (19) The 
current study indicates that the prevalence of having 
carried a weapon was significantly higher among male 
than female students. This finding is comparable to the 
finding of US YRBSS 2007 (23); which show that the 
prevalence of having carried a weapon was 28.5% among 
male students and 7.5% among female students. Higher 
prevalence of carrying a weapon among males in our 
study may be explained by the fact that some are common 
for security cultural practices like keeping thick sticks 
inside cars in case of facing any danger, is regularly 
practiced. Our study shows that lower grade students 
(10th and 11th grade) have higher prevalence of having 
carried a weapon than higher grade students (12th grade). 
This is maybe because older adolescents (18 years or 
more) are considered legally responsible for their actions 
under the Qatar law, causing them to be more cautious. 
The prevalence of having carried a weapon was detected 
to be significantly higher among Qatari than Non-Qatari 
students; this finding may be explained by the same 
cultural theory of security. Although the present study had 
showed that only 2.7% of the students had carried a 
weapon in the school property during the past month which 
was lower than the prevalence of youth risk behavior, 
surveillance US 2007 shows 5.9% of students exhibit the 
same behavior. This figure represents a major challenge 
to schools authority regarding school safety. In agreement 
with another study (9) our study shows that the prevalence 
of having carried a weapon in the school property was 
higher among males than females. This is biologically and 
psychologically plausible, and is consistent with the fact 
that violent actions are more the nature of boys than girls, 
especially in disciplined areas like school property. 
Involvement in physical fighting is very common among 
school students in many parts of the world. The present 
study shows 38.3% of students had been in a physical 
fight one or more times during the 12 months before the 
survey. This finding replicated the finding of other studies. 
(30, 31) A study done in Chile showed that 40.7% of school 
going adolescents had been involved in one or more 
physical fight in the month prior to survey. (30) In examining 
the relation between physical fight during the past 12 
months and socio-demographic determinants, the only 
factor of statistical significance was gender. The prevalence 
of having been in a physical fight was higher among males 
than females. Cigarette use has spread throughout the 
world as a major source of morbidity and mortality and is a 
serious public health problem. (32) The present study 
shows that 42.2% of students had ever tried cigarette 
smoking (even one or two puffs). This finding was found to 
be higher than the prevalence shown by Qatar 2007 Global 
Youth Tobacco Survey which indicated that 22.2% of the 
students had ever smoked cigarettes. (33) The high 
prevalence in our study may be explained by the difference 
in age groups studied (secondary school students) and 
GYTS students. On the other hand, the prevalence of 
lifetime cigarette use was reported to be lower than that in 
youth risk behavior surveillance which showed that 50.3% 
of the students had ever tried cigarette smoking. (23) The 
prevalence of current tobacco use among secondary 
school students was 21.9%. This finding is inconsistent 

with Qatar 2007 GYTS which show about 8.4% students 
currently smoke cigarettes and is also inconsistent with a 
study done in Oman which shows that 4.6% of the students 
were currently smokers. (9) Higher prevalence may be 
explained by the time trend difference in prevalence and 
the rising epidemic of smoking among adolescents. The 
current study shows that current tobacco use was 
significantly related to age of the students. In agreement 
with another study done in the UAE, the prevalence of 
current cigarette use was higher among older students 
than younger students. (34) This study indicates that the 
prevalence of current smoking is significantly higher 
among males than females. This finding is consistent with 
Qatar 2007 GYTS which shows that the prevalence of 
current smoking among male students was 15.4% and 
3.2% among female students. The gender difference may 
be explained by social acceptability in Arabian Gulf 
Countries of the smoking habit among males in general. 
However, the prevalence of current smoking among female 
students may be underestimated because of reporting 
bias. Current study showed that mother education was 
significantly related to current cigarette smoking. This 
finding was not consistent with other studies showing that 
cigarette smoking was inversely related to parental 
education level (35). Another study in Italy found little 
relationship between parental education and health risk 
behaviors (36). This finding may have resulted from a 
variety of societal and individual factors that vary by 
socioeconomic status and culture. The present study 
showed that among male students who currently smoked 
cigarettes 43.6% of them smoked between 2 to 10 
cigarettes per day and 10.6% were heavy smokers and 
smoked more than 20 cigarettes per day, while among 
female students 70% of them smoked 1 cigarette or less 
per day while no female students were heavy smokers. 
This finding may be explained by the social acceptance of 
male smoking while females may face social stigma and 
find it difficult to smoke in open public places in a 
conservative and Islamic country. Our study demonstrates 
higher prevalence of smoking in the school property among 
male students than female students. The prevalence of 
smoking during the past 30 days in the school property 
was 14.0% among male students while just only 1 female 
student (0.4%) reported the same behavior. This finding 
may be because most of the male students who smoked 
usually prefer to smoke with their friends in the school 
toilets (personal observation) or any hidden corner in the 
school; on the other hand female students are less likely to 
exhibit this behavior in the school property because it may 
be be seen as a social stigma. In agreement with other 
studies (37, 38, 39), most of the students who currently 
smoked cigarettes, had tried to quit smoking. The recent 
increase in the use of water pipes for tobacco smoking in 
the Eastern Mediterranean Region represents both a 
modern renaissance of an old public health threat and the 
emergence of a new tobacco epidemic. The prevalence of 
current shisha (water pipe) use was 19.3 %, similar to the 
prevalence reported among Egyptian secondary school 
students that found 19% of them had tried a water pipe. 
(40) Other studies done in Arab countries also showed an 
increasing prevalence of water pipe smoking much more 
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than that observed in Qatar. In the Syrian Arab Republic, 
about half of university students report having ever used 
a water pipe, and about a quarter of males currently 
smoke it. (41) In Lebanon, 30.6% of male students and 
23.4% of female students at Beirut universities reported 
current, weekly water pipe use in 2001. (42) This study 
demonstrated that there is a statistically significant relation 
between age and current shisha (water pipe) use. The 
prevalence of current shisha (water pipe) use is higher 
among older students than among younger ones. This 
finding may be because cafes serving shisha (water pipe) 
legally do not offer it to people younger than 18 years 
old. In agreement with another study done in Lebanon 
the prevalence of current shisha (water pipe) use was 
significantly higher among males than females.(42) On 
the other hand the prevalence of current water pipe use 
among female students was higher than current cigarette 
use among female students. This finding may be because 
there is more social acceptance for shisha water pipe 
than smoking cigarettes. It is believed to promote social 
and family gathering in some Arabic countries. In our 
study the prevalence of current shisha (water pipe) use 
was significantly higher among Non-Qataris (24.5%) than 
Qataris (14.2%). This finding could be explained by the 
fact that shisha (water pipe) use may be more popular 
in the culture of other Arab Countries in the Eastern 
Mediterranean Region than in Qatar. Also the study shows 
a significantly higher prevalence of current shisha (water 
pipe) use among students who get 11-20 Riyals, than 
students who get less than 5 Riyals. This may be because 
the price of smoking a shisha (water pipe) in a cafe varies 
between 5 to 20 Riyals which can be only afforded by the 
students who get a higher allowance. The use of volatile 
solvents and inhalants occurs in all regions of the world 
and is a problem in many countries. These substances 
are often used by children and adolescents and the health 
consequences of their use are particularly significant. In 
our study the prevalence of life time inhalant use among 
secondary school students was detected as 12.1%. This 
finding is consistent with other studies. In Europe, rates of 
ever use of inhalant for students between 15 and 16 year 
olds varied between 18% in Ireland and 3% in Bulgaria. 
(43) Another study done among university students in 
Egypt showed that 18.2% of the students had ever sniffed 
substances such as petrol products, paints and sprays. 
(44) Higher prevalence of lifetime inhalant use among 
female students was documented in our study. This finding 
replicates the findings of other studies. Studies among 
school students from the sixth to 10th grade in Florida 
have documented significantly higher rates among females 
than males for lifetime and current use. (45) In Ontario, 
Canada, the annual rates of glue and solvent use among 
students in the seventh to 12th grades in 2007 was higher 
for females than for males. (46) Use among very young 
girls has also been reported in southern African countries. 
(47) The study shows a significantly higher prevalence of 
lifetime inhalant use among 11th grade students than 10th 
grade students. This finding may be because high grade 
students are generally more prone to exhibit health risk 
behaviors than those in lower grades.

Limitations of the Study

This study is self-reported, and the extent of under reporting 
or over reporting of behaviors cannot be determined. This 
study did not investigate all the six categories of priority 
health risk behaviors in the youth health risk behavior 
surveillance system adopted by centers for disease control 
and prevention (CDC) due to feasibility and time factor 
limits. Social desirability bias cannot be excluded.

Conclusion

The present study concludes that: The prevalence of 
health risk behaviors among secondary school students in 
Qatar was found to attain a relatively high level. Behaviors 
leading to unintentional and intentional injuries were the 
most common health risk behaviors among secondary 
school students in Qatar. Most of the health risk behaviors 
were strongly associated with gender; significantly higher 
among male students than females except for the life time 
inhalant use and never wearing seat belt, which were 
significantly higher among female students. Qatari students 
were found to have significantly higher prevalence of never 
wearing seatbelts, exceeding speed limits, carrying a 
weapon in the past month prior to study, than non-Qataris 
who had a significantly higher prevalence of current water 
pipe smoking than Qatari students.

Recommendations

Increasing awareness among secondary school students 
about dangerous effects associated with health risk 
behaviors through a progressive school-based health 
education programs throughout secondary school 
curriculum. Establishment of youth friendly health services 
in youth centers or primary health care centers offering 
effective health services and addressing the needs of 
adolescents. Increasing the cooperation between the 
traffic department in the ministry of interior and secondary 
schools to increase traffic awareness and to address 
prevention programs regarding accidents and injuries. 
Youth risk behavior studies should be repeated every 
two years to monitor time trend prevalence of health risk 
behaviors.
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RE VIE W ARTICLE

Can Structured Education Improve Metabolic Outcome 
and Quality of Life in Diabetes? A Systematic Review of 
Randomised Controlled Trials 
 

Abstract   
Background: Diabetes people who want to live 
a good quality of life will need to be educated 
about management of their illness. Although 
structured education is essential to provide 
diabetic patients with the necessary self-
management knowledge and skills to achieve 
accepted glycaemic control still there is a 
controversy on the effectiveness of the current 
structured diabetes education Programs 
(SDEP).

Objective: To evaluate the effectiveness of 
SDEP on metabolic outcomes and quality of life 
among diabetic patients.

Methods: A systematic review of randomized 
controlled trials (RCT) published between 2002 
and 2013 on SDEP.

Results: This study identified 19 trials (9378 
participants); 12 of them had low risk of bias, 3 
had unclear risk of bias and 4 had high risk of 
bias. The number of participant per study ranged 
from 84 to 1054 participants. All included studies 
used HbA1c as a primary outcome measure 
and most of studies measured psychosocial 
outcomes e.g. quality of life and depression.  
 

 
 
 
Thirteen out of 19 trials demonstrated a 
significant glycated haemoglobin (HbA1c) 
reduction in intervention group compared to 
control group at the end of the intervention 
while 6 trials did not demonstrate a significant 
change. Seven trials out of 16 demonstrated 
statistically significant reduction in Body Mass 
Index(BMI) or weight in intervention group. Nine 
trials evaluated the effect of structured diabetes 
education on quality of life, 3 of them reported 
significant improvement in the intervention 
group compared to the control group at the end 
of intervention. 

Conclusion: The results of this systematic review 
showed that structured diabetes education has 
a positive impact on biomedical and quality of 
life on diabetic patients especially with some 
degree of reinforcement at additional points of 
contacts. Further research is needed to evaluate 
the effect of education on longer duration.

Key words: Structured education, metabolic 
outcome, diabetes, quality of life
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Introduction

The Global prevalence and burden of diabetes has reached 
epidemic proportions in most populations. It was estimated 
that 366 million of the world population were diabetics in 
2011; by 2030 this number will be increased to 552 million. 
Diabetes is a major leading cause of death; 4.6 million 
died due to diabetes complications in 2011. The cost of 
treatment of diabetes and its complications was 11% of 
total world healthcare expenditures in 2011. (1)

The importance of patient education is evident from studies 
reporting that patients who never attended structured 
diabetes education showed four-fold increased risk of 
diabetes complications. (2)

Many studies showed that only 26 - 36 % of diabetic patients 
had attended a course to help them manage their diabetes 
since diagnosis( 3, 4). The average duration of a diabetic 
patient visit with a primary care provider was 16.1 minutes; 
of all primary care office consultations 14.3% received diet 
or nutrition counselling, 10% received exercise counselling, 
and 3.6% received weight-management counselling. (5) 
Studies have shown that there is 50-80% shortage of 
knowledge and skills in patients with diabetes and the 
recommended glycaemic control is achieved in less than 
60% of diabetic patients (6)
.
Globally, structured education is considered an important 
tool for Diabetes management; in the UK, the national 
institute for health and clinical excellence (NICE), Clinical 
Excellence guidelines for diabetes (7) and National Service 
Framework for Diabetes (8) adopted providing a structured 
diabetes education from the time of diagnosis. Similarly 
the American Diabetes Association (ADA) recommended 
that diabetes education should be started from the time of 
diagnosis as well. (9)

Health education of diabetic patients is a therapeutic action 
that helps patients to acquire the necessary knowledge and 
to develop abilities and skills to improve self-management 
(10). Although it is well known that lifestyle modification 
and good compliance to management are important, 
adults with chronic diseases are often having difficulties to 
achieve these changes.(11)

Many factors of the educational process might be related 
to this difficulty. Adults have different abilities from school-
age children in their accumulated experience, maturity, 
independence, and self-determination. They need to 
know the reasons for learning something new, and 
they only acquire new knowledge and skills if the topic 
being addressed is related to their daily life routine(12). 
Learning process can occur with continuous motivation 
and stimulation throughout the treatment so a specific 
structured education is important to promote, update, and 
maintain proper health related knowledge, attitudes and 
skills. (13)

Studies of diabetes education programmes have reported 
conflicting results on the outcomes; some studies of 

structured diabetes education reported improvement of 
self-efficacy, biomedical outcomes and quality of life (14).

On one hand some trials conducted with Type 2 diabetes 
demonstrated better dietary and medication adherence, 
more frequent self-monitoring blood glucose (SMBG), 
physical activity (15), enhancement of self-efficacy(16) and 
is likely to be cost effective compared to usual diabetes 
care (17). Another study to evaluate the impact of SDEP on 
type 1 diabetic patients (18) on biomedical and quality of 
life parameters showed a significant reduction in HbA1c at 
6 months in intervention group, sustained at around 0.5% 
at 1 year after the course (19). The cost-benefit analysis 
demonstrated that it is better than current standard practice 
and has modest effects on survival, and yields significant 
improvements in quality of life.(20)

On the other hand in a study (21) of adults with newly 
diagnosed type 2 diabetes, SDEP demonstrated benefits 
in weight control, quitting smoking and health beliefs 
about diabetes but no difference in A1c at 12 months after 
diagnosis. The follow up study(22) of the same patients 
demonstrated a favourable effect on body mass index, risk 
factors, beliefs and health practices, but no effect on the 
level of HbA1c in the intervention group at one and three 
years compared to control group.

Because of controversy on the effectiveness of SDEP, this 
study was aiming to review the impact of latest evidence 
and recommendation regarding diabetes education and to 
discuss the differences in studies design which could have 
had an impact on outcome.

Methods

1) Study design: this was a systematic review to study 
the impact of SDEP on self-management of patients with 
diabetes.
2) Eligibility criteria:  randomized controlled trials 
studying the impact of SDEP on promoting diabetes self-
management and met the following criteria were included: 
randomized controlled trials, studies published in the 
English language, studies identified from an electronic 
database, studies meeting the definition of SDEP by 
NICE(7), documented specific learning objectives 
and delivered by a trained diabetes educator. Articles 
published between years 2002 and 2013 for type 1 and 
type 2 diabetes regardless of the age of participants and 
considered HbA1c as a primary outcome measure, were 
included. Articles and reviews which present the author’s 
opinion rather than evidence, and education programmes 
published before year 2002, were excluded
3) Information sources: the PubMed and Cochrane 
databases were searched for relevant RCT in structured 
diabetes education between January 2002 and August 
2013. Key word searches were based on the search 
terms and included RCT, controlled clinical trials, random 
allocation, diabetes, SDEP.
4) Selection of included trials: titles, abstracts and key 
words of every study were screened for selection of eligible 
articles. Full articles were reviewed for more assessment 
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if there were indications based on titles and abstracts 
suggesting that the study met the eligibility criteria study 
selection were performed by the researchers to identify the 
included studies according to the inclusion and exclusion 
criteria, with disagreement resolved by discussion 
between researchers. Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA) 
(23) chart was used to present the flow of information 
through different phases of study selection. (Figure 1) 
 
5) Data items: information was extracted from individual 
studies regarding:
1) Participant characteristics including age, number of 
participants. 
2) Type of intervention including number of teaching 
sessions, duration of intervention. 
3) Type of outcome measures including HbA1c, cholesterol 
and triglycerides, blood pressure, BMI, knowledge, quality 
of life and hypoglycemic episodes.
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6) Data collection process: data extraction forms were 
developed by the researchers to present the extracted 
data. Data extraction forms included the following: 
general characteristics of included studies, risk of bias 
assessment of every included RCT, systolic and diastolic 
blood pressure, BMI, lipids, quality of life and episodes of 
hypoglycaemia.
7) Risk of bias in included studies: The validity of 
eligible RCT was determined by the following parameters 
according to Cochrane’s tool for assigning risk of bias(24); 
the adequacy of sequence generation, randomization and 
concealment of allocation, data collectors and, outcome 
assessors, blindness and completing primary outcome. 
Trials were classified as (low risk i.e. low risk of bias), (high 
risk i.e. high risk of bias), and (unclear risk of bias i.e. lack 
of information regarding the research methods used).
8) Summary measures: Mean and standard deviation 
was used to assess the difference between continuous 
data, significant change was considered if p - value > 
0.05%.Knowledge and quality of life data were extracted 
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only if validated questionnaire score was used. Hypoglycemia 
is evaluated by the number of hypoglycemic episodes per 
person per year; symptomatic hypoglycemia is evaluated 
by patient self-report and medical records using number of 
episodes/person/year; severe hypoglycemia is defined as 
an event requiring assistance of another person. (25)
9) Outcome measurements: HbA1c is an indicator that 
reflects glucose levels in the blood over a three month 
period, Blood pressure (BP) and blood lipids (cholesterol 
and triglycerides), BMI and weight, Episodes of acute 
complications; hypo glycaemia, Quality of life indicators, 
Patient’s knowledge

Results

1. Study Selection: The search strategy of two electronic 
databases Pub Med-NCBI -National library of Medicine 
identified 125 studies and Cochrane library identified 129 
studies; another 3 studies were identified by manual search, 
giving a total number of 257. After excluding the duplicates 
the remaining studies were 196; of these 177 studies 
were excluded based on abstract screening for eligibility 
as they were irrelevant to the current study. Twenty seven 
full articles were evaluated for eligibility based on inclusion 
and exclusion criteria resulting in exclusion of another 8 
articles that were irrelevant. Nineteen studies(18, 21, 22, 
26-41) were assessed and met the eligibility criteria. The 
processes of filtering the searched studies was presented 
in Figure 1 according to PRISMA flow chart.(23)

2. Study Characteristics: A total of 19 studies (18, 21, 
22, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 
40, 41) were included. They have a combined population 
size of 9387 patients. The included studies were generally 
focused on evaluations of metabolic control, quality of life 
and self-management in both type 1 and type 2 diabetes. 
Topics that were covered in the intervention groups were 
nutrition, weight, HbA1c level, blood lipids, blood pressure, 
quality of life and psychosocial aspects. The interventions 
were derived by trained certified health care personnel in 
15 trials (18, 22, 28-30, 32-41) while educator qualifications 
were mentioned in the remaining 4 trials (26,27,31,37). 
All the studies used group approach to their intervention 
except one study which used group training followed by 
one to one education during the follow up visits(35). The 
control group in all the included studies received the usual 
care without any specific intervention. The number of 
participants per study ranged from 84 to 1054 participants 
and assessment of outcomes were at baseline in all studies 
and extended up to 3/6/12/18 months and 2 / 5 years in 
2 RCTs (36, 42). Inclusion criteria were mentioned in all 
included studies. The age of participants ranged from 18 
to 75 years in type 1 and T2DM. All included studies used 
HbA1c as a primary outcome measure. The studies were 
ordered by type date and size (most recent and largest 
first). Table 1 shows more details about characteristics of 
included studies.

3. Risk of bias assessment in included RCT
The quality of studies and risk of bias were assessed 
according to Cochrane’s tool for assessing risk of bias (35). 
The quality of included studies was generally satisfactory; 
there were 3 studies (28,29,38) classified as unclear risk 
of bias because it was not clear in these studies whether 
the data collectors and outcome assessors were blind or 
not. Four (31,35,39,41) out of 19 studies were classified 
as high risk of bias because the methods used to generate 
the allocation sequences and conceal the allocation were 
not clear. The rest of studies (12 out of 19 studies) (18, 
21, 22, 26,27, 30, 32, 33, 34, 36, 37, 40) were classified 
as low risk of bias because the methods used to generate 
and conceal the allocation and to describe the blinding 
methods of data collection and outcome assessment were 
clear. Table 2 demonstrated Risk of bias assessment of 
included RCT according to Cochrane’s tool for assigning 
risk of bias.

4. Primary outcomes
All included studies 18, 21, 22, 26-41 measured HbA1c at 
baseline and at the end of the intervention Table 3. There 
were no significant differences between intervention and 
control groups before the intervention in all included trials. 
After intervention and follow up period 13 studies (18,26,2
7,28,29,31,32,33,34,35,36,37,41) out of 19 demonstrated 
significant reductions in A1c in the intervention group 
compared to control group where A1c levels were shown 
to have decreased in intervention groups, the remaining 6 
studies 21, 22,30,38,39,40 did not demonstrate a significant 
change in A1c after the intervention. Three studies (21, 22, 
46) followed the patients for a long period: two of them 
(46, 47) demonstrated a significant impact of structured 
diabetes education in 2 and 5 years consecutively, on the 
other hand one study 22 did not demonstrate significant 
difference after 3 years follow up. All studies (21,26,27,
28,29,33,,34,37,38,39) that assessed A1c after one year 
or less demonstrated significant change except one study 
21 that reported insignificant reduction in A1c level in both 
intervention group and control group after one year of 
follow up in a relatively large number of participants (824 
adults) compared to the other included trials.

5. Secondary outcomes
5.1 Blood Pressure: Blood Pressure measurement 
was a secondary outcome in a few structured diabetes 
studies. Only 7 studies (22,26,27,29,36,38,40) evaluated 
BP in a follow period ranging from 6 months to 3 years. 
6 of them demonstrated no significant difference 
between intervention group and control group or pre 
and post structured diabetes education. Only one 
study (35) demonstrated significant BP reduction. 

5.2 Body mass index and weight : Sixteen studies (26,
27,28,29,30,22,31,32,33,34,35,36,21,40,41,18) evaluated 
the impact of structured diabetes education in BMI or wt.; 
duration of follow up ranged from 6 months to 3 years. 
Only 7 trials (21,22,27,33,34,35,40) out of the 16 studies 
demonstrated statistically significant reductions in BMI or 
weight in intervention group compared to control group 
at the end of the studies, whereas BMI and weight in the 
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Table 1: Characteristics of studies included in the systematic review of randomized controlled trials assessing the effect of 
structured diabetes education programmes on metabolic outcomes and quality of life in Diabetes (also continued next page)  

Author 
/ study 

Duration

Intervention Inclusion 
criteria

Participant 
numbers

study/control

Educators
Training

Assessment / 
follow up

Age Outcome
measures

Bosi et al., 
201326

/12-month

DM specific modules include 
charts and other materials to 
facilitate patient SMBG and 

improve quality of life.

Adults with 
T2DM not 
on insulin 

HbA1c  
(7–9 %.)

 
501 / 553

 
Not 

mentioned

 
At baseline, 

months 3, 6, 9, 
and 12

 
Aged  
35–75 
years

 
BGI, SMBG, 
HbA1c , QoL

Mohamed
et al., 201327

/12-month

SDEP, four educational 
sessions (10-20 patients per 
session), lasting for 3-4h.to 

discuss LSM , KAP ,PE, 
DSMT

 
Adults with 

type 2

 
215 / 215 Not 

mentioned

 
At baseline and 

one-year

 
Above 18 

years

 
HbA1C, lipid, 

ACR, BMI, BP, 
SMBG and  KAP

Beverly et al., 
201328 /  12-

month

SDEP specific cognitive 
behavioural strategies and 

techniques for implementing 
self-care behaviours five 
sessions over 6 weeks

Adults: 
18–75 years 
with T 1 or 2 
DM for one 
year (A1C 

≥7.5%)

 
149 / 69

 
Qualified
Diabetes 
educator

 
At baseline and 

3, 6, and 12 
months

 
Aged  
18-75 
years

 
HbA1C, QoL, 

BMI, BP, SMBG

Adachi et 
al.,201329

6 months

A structured individual-based 
lifestyle education  program 
to reduce the  HbA1c level 
in type 2 diabetes 3 or 4 

sessions

 
Adults 

with type 2 
diabetes

 
113 / 102

 
Trained , 
registered 
dietitians

 
At base line /  6 

months

 
Mean age 

61.3

 
HbA1c, BMI, 

BP, FPG,  lipid 
profiles, QoL

Coates et al., 
201330

/24 months

SDEP that focused on insulin 
adjustment to elaborate diet 
and life style, delivered on 4 

consecutive weekly sessions, 
for 3 hours

 
Adolescents 
aged 13- 19 

years

 
70 / 65

 
Trained 
diabetes 

nurse

 
At baseline, 

months 3, 6, 12 
and 24

 
Mean age 

15+.13

 
HbA1c, weight, 
hypoglycaemia , 
BMI, FBG, QOL

Khunti et 
al.,201222

/3 years

SDEP for six hours to 
support the diabetic to 

increase knowledge and 
understanding of what having 

diabetes means, empower 
patient to make their own 

decisions

 
Adults T 2 

DM

 
437 / 387

 
Trained 

healthcare 
professionals

 
At base line / 

4/8/12 months 
and 3 years

 
Above 18

years

 
HbA1c, BP, QOL 

weight, lipids, 
smoking status, 

PE,

Tan et 
al.,201231

/3 months

SDEP consisted of monthly 
sessions - two were face-

to-face and one was a 
telephone follow-up to 

support healthy life style and 
hypoglycaemia awareness.

 
Adults >18 

years
HbA1c >7%.

 
82 / 82

 
Not 

mentioned

 
At base line /  3 

months

 
Mean age 
54 ±10.74 

years

 
HbA1c, 

Medication 
adherence, 

Dietary intake, 
PE, SMBG

Sperl-Hillen,  
et al., 201132

/3 months

DEP consistent with 
the AADE7 Self-Care 

behaviours. The AADE7 
content areas were healthy 
eating, monitoring, taking 

medications, problem solving, 
risk reduction, healthy 

coping, and being active.

 
Adults with 
type 2 DM

 
489 / 134

3 arms trial  
246 = GE   
243 = IE 

 
Trained
diabetes 

educators 

 
Baseline 3/6/12 

months

 
Mean age;  

61 ±8 
years

 
HbA1c, weight, 
blood pressure 

and QOL

Weinger et 
al., 201133  
/12-month

A structured behavioural 
intervention consisted of five 
2-hour sessions, for 6 weeks 

that included behavioural 
support for implementing 
self-care behaviours and 

cognitive behavioural 
strategies

 
Adults with 
type 1 or 2 
DM, HbA1c 

> 7.5%.

 
149 / 75

3 arms trial  
74 = GE  
73 = IE

 
Diabetes  
educators

 
Baseline 3/ 6/ 12 

months

 
Range; 
18-70 
years

 
HbA1c, MBI, 
Lipid Profiles, 

SMBG and  QOL

 
Abbreviations: SMBG; self-monitoring blood glucose, LSM; Life Style Modification, SDEP; Structured Diabetes Education 
Program, PE; Physical Activity, BGI; blood glucose index, QoL; Quality of Life, KAP; Knowledge, Attitude and Practices, 
ACR; Albumin Creatinine Ratio, BMI; Body mass Index, BP ;Blood Pressure, FBG ;Fasting Blood Glucose, AADE7; American 
Association of Diabetes Educators Seven;, IE ; Individual education, GE ; Group education, DSMT; Diabetes self-management 
training, T2DM;Type 2 Diabetes Mellitus, BP: Blood Pressure
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Table 1: (continued) Characteristics of studies included in the systematic review of randomized controlled trials assessing the 
effect of structured diabetes education programmes on metabolic outcomes and quality of life in Diabetes  

Author 
/ study 

Duration

Intervention Inclusion 
criteria

Participant 
numbers

study/control

Educators
Training

Assessment / 
follow up

Age Outcome
measures

McGowan et 
al 201134   

/ 12 months

Programme topics : self-
management behaviours, 

self-efficacy  and  coping with 
emotional distress,  LSM and  

glycaemic target , a 4-day 
training workshop

 
Adults 

with type 2 
diabetes

 
169 / 152

 
Trained 

educators

 
At baseline 
/ 6 months

 
Mean age;  

55±59
years

 
A1c, lipids

Trento et al ., 
2010

5 years35 
(ROMEO)

SDEP, 50 minutes diabetes 
education  every 3 months in 
small groups followed by one 
to one  physician education 
to plan meals, increase PE,  
improve metabolic control 
and smoking cessation.

 
Adults 

Patients 
with T2DM

 
421 / 394

 
Trained 

Physicians, 
Nurses and  
Dieticians

 
Baseline 

/1/2/3/4 years

 
Mean Age; 

69.3 ± 8 
year

 
HbA1c, FBG,
BMI, BP, lipid 
Profiles , QoL, 

Knowledge 
and health 
behaviours

Melkus et al., 
201036

/ 24 months

SEDP consisted of a series 
of 11 weekly group sessions. 

The first 6 sessions (each 
2 hr. in duration) provided 

DSMT based on AADE 
standards.

 
Above 18 
with T2DM

 
57 / 52

 
Trained 

educators

 
Baseline 3, 6, 
9, 12 and 24 

months

 
Mean Age; 
57.3 ± 14.4 

year

 
HbA1c, BP, 
FBG, Lipid 
Profiles , 

PE,BMI, QOL, 
SMBG

Braun et al., 
200937

12 months

A brief structured education 
programme consisted of 7 
educational classes of 45 

minutes about diabetes self-
management

 
T2DM on 

insulin 
therapy
age >65

 
83 / 72

 
Not clearly 
mentioned

 
At base line  
/  6 months

 
Mean Age;
76.2±6.3

 
HbA1c, , SMBG, 

knowledge , 
QOL,

hypoglycaemia 

Davies, et 
al.,200821

/12-month

SDEP to  raise the 
importance of LSM, PE ,DM 
follow up, glycaemic targets 

and food intake

 
Adults with 

T2DM

 
437 / 387

 
Trained 

educators

 
At baseline, 8 

and 12 months

 
Mean Age
59.5 years

HbA1c , BP, 
weight, lipids, 

smoking status, 
PE, QOL

Sturt et al ., 
200838 

/ 6 months

SDEP to improve patient 
self confidence in managing 
their diabetes and reduced 
diabetes anxiety levels. one 
to one education with a 12 

week diabetes manual

 
Adults with 

T2DM

 
245 / 245

 
Trained 
Practice 
nurses

 
Baseline / 6 /12 

months

 
Mean Age;
62 years

 
A1c, BP, TC, 

BMI, Confidence 
to self-care, 

diabetes related 
stress

Cooper et al., 
200839

/12-month

Physical activity, LSM  target 
A1c in a SDEP consists of 

2-hour sessions weekly for 8 
weeks

 
Adults with 

T2DM

 
53 / 59

Trained 
diabetes 

specialised 
nurses

 
At baseline /6 

and 12 months

Ages 
range;  
21–75 
years

 
HbA1c, BMI, BP, 
lipids and QOL

Deakin et al., 
200640

14 months.

SDEP to improve knowledge 
and diabetes self-care. 2 

hours per week for 6weeks 
(12 hours)

 
Adults 

with type 2 
diabetes

 
314 / 291

 
Diabetes 
research 
Dietician

 
Baseline  

/ 14 months

 
Mean age 
61.3± 9.7

 
HbA1C, BMI,  

blood pressure, 
and QOL

Trento et al., 
200441

 / 5 years

Group sessions every 3 
months  to plan meals, 

increase PE,  improve A1c, 
smoking cessation.

 
Adults with 

T2DM

 
42 / 42

 
Physicians

and diabetes 
educator

 
Baseline /4/8/12 

months

 
-

HbA1c , blood 
lipids pressure, 

weight, PE, 
smoking status, 

QOL

DAFNE 
Study Group., 

200218 

6 months

SDEP over five consecutive 
days ( 38 h),  to groups of 6-8 
people to adjust insulin dose 

and improve self-care

 
Age > 18 

T1DM 2 A1c 
7.5-12%

 
68 / 72

 
Trained 
diabetes 

educators

 
At baseline 
/ 6 months

 
Mean age; 
40±9 years

HbA1c, severe 
hypoglycaemia, 

impact of 
diabetes QOL

 
Abbreviations: SMBG; self-monitoring blood glucose, LSM; Life Style Modification, SDEP; Structured Diabetes Education 
Program, PE; Physical Activity, BGI; blood glucose index, QoL; Quality of Life, KAP; Knowledge, Attitude and Practices, ACR; 
Albumin Creatinine Ratio, BMI; Body mass Index, BP ;Blood Pressure, FBG ;Fasting Blood Glucose, AADE7; American 
Association of Diabetes Educators Seven;, IE ; Individual education, GE ; Group education, DSMT; Diabetes self-management 
training, T2DM;Type 2 Diabetes Mellitus, BP: Blood Pressure
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remaining 9 trials (18, 26, 28, 29, 30, 31, 32, 36, 
41) were shown to have no significant difference 
in intervention group compared to control group.  

5.3 Cholesterol and triglycerides: Ten trials (18, 21, 26, 
27,29,33,35,36,38,40) reported lipid profile as an outcome 
in included structured diabetes education trials. Only 2 trials 
(27, 21) demonstrated significant reductions in cholesterol 
in intervention group compared to control group at the end 
of follow up period of one year and 2 years respectively.  

5.4 Quality of life: Only 9 trials (18, 21, 26, 33, 35, 36, 38, 40, 
41) evaluated quality of life in structured diabetes education 
as a primary or secondary outcome in included studies. 3 
studies (18, 36, 41) reported significant improvement in 
the intervention group compared to the control group at 
the end of intervention. All the include trials used validated 
questionnaires with specific scores for assessment of quality 
of life. One study (36) reported significant improvement 
only in bodily pain and vitality scales of quality of life at the 
end of 3 years follow up. One study (35) reported significant 
improvement in quality of life in intervention group at the 
end of 5 years follow up, and one study (18) reported a 
significant improvement in all domains of quality of life in 

intervention group compared to control group at the end of 
the study at the end of 6 months follow up in type 1 DM. 

5.5 Diabetes patients’ Knowledge: Six trials (27, 31, 35, 
37, 40, 41) reported the results of knowledge assessments 
in structured diabetes education. All of them demonstrated 
that there is statistically significant improvement in 
intervention group compared to study group at the end of 
intervention. p
 
5.6  Hypoglycaemic episodes reported in structured 
diabetes education: Four trials (18, 30, 37, 40) only 
evaluated the effect of structured diabetes education in 
frequency of hypoglycaemia. One study (37) demonstrated 
statistically significant decrease in hypoglycaemia episodes 
in intervention group compared to control group at the end 
of follow up. One study (30) used mean days per month 
in which hypoglycaemia was experienced at baseline 1, 3, 
6, 12 and 24 months. There was no significant difference 
between study and control groups during the study period. 
One study(37) assessed symptomatic hypoglycaemia by 
patient self-report and medical records using number of 
episodes/person/year and reported statistically significant 
reduction in mean episodes of hypoglycaemia in 
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intervention group compared to control group. One study 
(40) used a validated questionnaire to assess perceived 
frequency of hypoglycaemia (scored 0-6) baseline, (scored 
-3 to +3) 2 months post intervention; higher scores indicate 
greater perceived frequency of hypoglycaemia. 

One study (18) assessed symptomatic and severe 
hypoglycaemia. Patients recorded severe hypoglycaemic 
episodes (episodes causing coma or requiring the 

assistance of another person) in diaries. They measured 
satisfaction with perceived frequency of hypoglycaemia by 
The diabetes treatment satisfaction questionnaire. There 
was no significant difference in severe hypoglycaemia in 
intervention group compared to control group after 6 months, 
with regard to perceived frequency of hypoglycaemia there 
was significant decrease in intervention group compared 
to control group at six months duration.

RE VIE W ARTICLE

Table 3: Effect of structured diabetes education programmes from included studies on HbA1c in diabetic 
patients 
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Discussion
 
Statement of principal findings: The present study looked at 
the impact of structured diabetes education in biomedical 
and psychosocial aspects in people with diabetes. Health 
care providers usually prescribe medication and life style 
modifications but only patients implement these important 
recommendations so this study tried to investigate the 
effectiveness and obstacles of current diabetes education 
programmes in improving diabetes self-care.

This study identified 19 trials (18, 21, 22, 26-41) that 
evaluated the effectiveness of SDEP. 12 studies (18, 21, 
22, 26, 27, 30, 32, 33, 34, 36, 37, 40) had low risk of bias, 
3 trials (28,29,38) had unclear risk of bias and 4 trials 
(31,35,39,41) had high risk of bias. Thirteen (18, 26, 27, 
28, 29, 31,32, 33, 34, 35, 36, 37, 41) out of 19 trials (18, 
21, 22, 26-41) demonstrated a significant HBA1c reduction 
in intervention group compared to control group at the 
end of the intervention while 3 trials did not demonstrate 
a significant change. A systematic review of 71 trials (42) 
showed reductions in A1C and systolic blood pressure in 
patients who received structured diabetes education. Four 
trials (18, 30, 37, 40) only evaluated the effect of structured 
diabetes education in frequency of hypoglycaemia; one 
study (37) demonstrated statistically significant decrease 
in hypoglycaemia episodes in intervention group compared 
to control group at the end of follow up. 

Only 7 studies (22, 26, 27, 29, 36, 38, 40) evaluated BP in 
a follow period ranging from 6 months to 3 years without 
demonstrating any significant change. Seven trials (26, 27, 
28, 29, 30, 22, 31, 32, 33, 34, 35, 36, 21, 40, 41, 18) out of 
16 trials (26, 27, 28, 29, 30, 22, 31, 32, 33, 34, 35, 36, 21, 
40, 41, 18) demonstrated statistically significant reductions 
in BMI or weight in intervention group compared to control 
group at the end of the studies. Ten trials (18, 21, 26, 27 
29, 33, 35, 36, 38, 40) reported lipid profile as an outcome 
in included structured diabetes education; only 2 trials (27, 
21) demonstrated significant reductions in cholesterol in 
intervention group compared to control group. Nine trials 
(18, 21, 26, 33, 35, 36, 38, 40, 41) evaluated quality of life 
in structured diabetes education as a primary or secondary 
outcome in included studies; 3 of them (18, 36, 41) 
reported significant improvement in the intervention group 
compared to the control group at the end of intervention. 
Six trials (27, 31, 35, 37, 40, 41) reported the results of 
knowledge assessments in structured diabetes education 
all of them demonstrated significant improvement in the 
intervention group. 

Interventions with longer duration of education and more 
frequent reinforcement showed more significant and 
sustainable changes where the educational programme 
was delivered at the base line in groups then followed 
by contentious reinforcement education during routine 
care by their physicians using tailored diabetes education 
according to the patients’ needs as reported in the trial 
(35). On the other hand SDEP that was not followed by 
reinforcement educational messages failed to demonstrate 

significant improvement in HbA1c as reported in 2 trials 
(21, 40).

Quality of study design: Although the SDEP were delivered 
by trained certified health care personnel in 16, (18, 21, 
22, 28, 29, 30, 31, 32, 33, 34, 35, 63, 38, 39, 40, 41) out 
of 19 (18, 21, 22, 26-41) trials, (only 3 trials (26,27,37) 
did not mention educator qualifications) the exact training 
details were not mentioned in any of the included trials. As 
mentioned in patient education working group report 32 (7), 
the diabetes education program should have four criteria 
to be effective: structured written curriculum conducted by 
trained educators and be audited and quality assured. In 
this systematic review all the included studies have not 
mentioned any information regarding auditing and quality 
assurance of the educational programs. All trials mentioned 
a structured written diabetes education.

The quality of included studies was generally satisfactory; 
about one third of included trials were considered to have 
either high (31,35,39,41) or unclear risk (28,29,38) of 
bias because the data collectors or assessors were not 
blind, The good thing is the method of randomization and 
allocation concealment were mentioned in 16 trials (18, 
21, 22, 26, 27, 28, 29, 30, 32, 33, 34, 36, 37, 38, 39, 40). 
Randomization produces similar groups in known and 
unknown variable and validity to statistical tests used in 
the trial because the deference between intervention and 
control groups should have the same difference between 
the two groups if selected from the general population. (43) 
Allocation concealment prevents over or underestimation 
of the intervention. It was estimated that the effect of 
intervention is 40% larger in trials without adequate 
allocation concealment. (44)

Most, (12 out of 19) of included trials (18, 27, 28, 29, 30, 
31, 33, 34, 36, 37, 39, 41) had small sample sizes ranging 
from 89 to 314 patients which are likely to have been under 
powered; moreover very few studies mentioned power 
calculation and sample size justification to estimate the 
proper sample size. 

The importance of sample size calculation in RCT has 
been addressed in many studies, and according to the 
Consolidated Standards of Reporting Trials (CONSORT) 
45 statement these calculations must be reported and 
justified in published articles. Four factors affected sample 
size and should be considered in all trials: type I error (a), 
power, event rate in the control group, and a treatment 
effect of interest (46).

Attrition: Three included studies (26,35,40) had fairly high 
levels of drop-out between initial recruitment and reporting 
of results; the remaining 16 trials (18, 21, 22, 27, 28, 29, 
30, 31, 32, 33, 34, 36, 37, 38, 39, 41) had not mentioned 
whether there were drop out or not. The 3 trials (26, 35, 40) 
that had mentioned drop out did not report that intention to 
treat analysis had been carried out. Misleading results can 
be produced by attrition if the motivated patients remained 
in the study while the other patients discontinued. (47)
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Simplicity of educational message: It was observed 
that whenever the education message is simple, and 
followed by reinforcement, the education outcomes were 
significantly better as shown in most of included studies. 
On the other hand if the message was too long and not 
patient- centred, the outcomes were not significantly 
improved. This observation was clear in one included study 
(38), where the education programme manual included 
320 papers i.e. too complicated programme. An RCT 
(48) showed that brief educational messages attached to 
laboratory test results represent a simple and sustainable 
way to bring about improvements in diabetes care.

Follow up and duration of intervention: Most of 
included trials (18,26,27,28,29,31,32,33,34,35,36,37,41) 
reported improvement in HbA1c level 6-12 months after 
the intervention then most of patient could not retain the 
same HbA1c control after a further 6-12 months of the 
intervention. These findings were consistent with another 
study which demonstrated that self-management education 
improves glycated haemoglobin levels at immediate follow 
up; the benefit declines 1-3 months after the intervention 
ceases, however, suggesting that learned behaviours’ 
change over time. (49)

Group versus one to one intervention: One study 38 
used one to one education, which did not demonstrate 
a significant change in outcome parameters especially 
HbA1c. These findings were consistent with a study 50 
of a systematic review found that individual education did 
not appear to be significantly different compared to usual 
care. 

Education Approach: All the included studies used the 
didactic method as a teaching approach which is consistent 
with a study (51) which included such intervention. 
Diabetes intervention education should shift from didactic 
teaching approaches towards more patient-centred or 
‘empowerment’ approaches. Diabetes education should 
consider more emphasis on the impact of diabetes on the 
quality of life of the individuals and their families. Teaching 
coping Strategies and behaviour change strategies such 
as self-directed goal setting are now recognized as 
essential components of diabetes self-management to 
be consistent with the most recent recommendations of 
Diabetes Attitudes Wishes and Needs 2 study. (52)

Quality of life: Only 9 trials (18,21,26,33,35,36,38,40,41) 
evaluated quality of life in structured diabetes education as 
a primary or secondary outcome in the included studies. 
Three of these studies (18, 36, 41) reported significant 
improvement in the intervention group compared to the 
control group at the end of intervention. All the included 
trials used validated questionnaires with specific scores 
for assessment of quality of life. One study (36) reported 
significant improvement only in bodily pain and vitality 
scales of quality of life at the end of 3 years follow up. 
Another study (35) reported significant improvement in 
quality of life in intervention group at the end of 5 years 
follow up, and only one study (18) reported a significant 
improvement in all domains of quality of life in intervention 

group compared to control group at the end of the study at 
the end of 6 months follow up in type 1 DM.

The improvement of QOL in the included studies is in line 
with the results of a meta-analysis study (53) which showed 
that people with diabetes experience improvement in QOL 
from participation in diabetes self-management training 
programs. The lack of QOL improvement in 6 trials (21, 
26, 33,35,38,40,) out of 9 could be due to short follow up 
period as observed in one study. (54) It showed that self-
management education has little effects on the quality of 
life in a relatively short term follow up (less than 2 years) 
and it showed also that the improvement of quality of life 
occurs in long term interventions (more than 2 years).

Strengths: This systematic review collected the impact 
of structured diabetes education in a standard method of 
critical appraisal. The work was proceeded by a detailed 
protocol including all the study details which was approved 
by the supervisor.

Limitations: Synthesis of results was conducted by a 
narrative review not a meta- analysis. Included studies 
were limited to English language only.

Conclusion: Overall the results of this systematic review 
showed that structured diabetes education programmes 
have a significant positive impact on biomedical parameters 
especially HbA1c in most of the included studies. Quality 
of life improvement was reported only on long term 
interventions on diabetic patients. These findings support 
an ongoing model of education for the sustainability of 
outcomes; the optimum interval and contact time needs 
further assessment.

Recommendations: Based on the findings of this 
systematic review, it is clear that structured diabetes 
education has a short and long term positive effect especially 
on HbA1c and quality of life. It is recommended that all 
people with diabetes should be engaged in a structured 
diabetes education programme which is consistent with 
NICE55, ADA56, IDF57 and many other organizations’ 
recommendation.

Long term research to evaluate the effectiveness of 
structured diabetes education on the diabetes complications 
and mortality rate is recommended because of the natural 
progressing history of diabetes and the educational message 
may decline over time and may need reinforcement. 
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Zika Virus Update and Biological Control of Aedes species 
mosquito (A. Aegypti and A. albopictus) 

Abstract 

This paper provides an update on the Zika virus and 
as the MEJFM is going to press, the WHO advises 
that there is now an increasing accumulation of evi-
dence of an association between the Zika virus and 
microcephaly. It may take a further 4-6 months to 
prove.

The paper also covers recently announced Austral-
ian research and successful 5 country trials on the 
biological control of the carrier mosquito, the Aedes 
aegypti mosquito. 
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Introduction

As the MEJFM is going to press, the WHO advises that 
there is now an increasing accumulation of evidence of an 
association between the Zika virus and microcephaly. It 
may take a further 4-6 months to prove.

WHO will convene an advisory group on mosquito control 
in 3-4 weeks (end of March 2016).
The WHO declared the outbreak an international health 
emergency on February 1, 2016 citing a ‘strongly 
suspected’ relationship between the Zika virus, which is 
carried by mosquitoes, and infection in pregnancy and 
microcephaly.

The disease has been linked to severe birth defects in Brazil 
and has spread to nearly 30 countries and territories.

But also as we are going to press, Australian researchers 
at the University of Melbourne, Australia who have been 
working on a biological control approach to Dengue fever 
have announced on the 19th February, 2016 good results 
of biological control of the carriers, the Aedes aegypti 
mosquito. The same mosquito is responsible for carrying 
the Zika virus and the chikungunya virus as well as Dengue 
fever.

The biological control involves releasing populations of 
mosquitoes that have been infected with a commonly 
occurring species of bacteria, called Wolbachia.

The bacteria effectively inoculate the mosquitoes against 
the dengue virus. The treated populations then out-
compete their dengue-carrying rivals, greatly reducing 
their numbers. Small-scale trials of the strategy started 
in 2011, and have so far been carried out in Queensland 
(Australia), Vietnam, Indonesia and Brazil.

The largest trial so far started in 2014, with the release 
of Wolbachia-infected mosquitoes throughout Townsville, 
northern Australia.
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The viruses that cause dengue and Zika are very closely 
related. Both are members of the Flavivirus family, which 
also includes the yellow fever and West Nile viruses. Both 
are transmitted by the same species of mosquito, known 
as Aedes aegypti.

“We have done the experimental work and it’s 
currently winding its way through pre-publication,” said 
researchers.

“It shows that Wolbachia blocks Zika in an almost identical 
way, so where we’ve put it out to block dengue the mosquito 
populations are also resistant to Zika.”

With the possibility, even if it’s a small possibility, that 
dengue viruses might evolve resistance against wolbachia 
an ‘insurance policy’ has also been created by Australian 
scientists working on the problem so that “we could have a 
solution to cover the possibility that Dengue viruses would 
evolve resistance to wolbachia. 

This second wolbachia mosquito combination will effectively 
prevent the possibility of Dengue viruses escaping the 
blocking effect of wolbachia”. 

It will take time to verify and inoculate all mosquito 
populations, so in the meantime I will follow with an 
overview of Zika, its mode of transmission, treatment 
approaches and a list of currently infected areas.

In one of the first studies published related to the recent 
Zika outbreak, researchers in Brazil documented the eye 
abnormalities in babies with a traditionally rare condition 
called microcephaly. Babies with the condition are born 
with abnormally small brains, which can be connected with 
other complications. It’s not unusual for vision problems to 
be associated with microcephaly.

They found that in one-third of babies with microcephaly 
- after a presumed Zika infection before they were born - 
there was an additional eye abnormality that could threaten 
their vision.

Ten of the 29 babies observed had irregularities in one or 
both eyes, and about 80% of the mothers reported Zika-
like symptoms during their pregnancy.

For the most part, only about one in five people with Zika 
ever shows symptoms, which most commonly include 
fever, rash, joint pain, and red eyes, though there have 
been cases of a temporary neurological disorder Guillain-
Barre Syndrome associated with Zika.

It’s Zika’s connection to microcephaly that’s particularly 
concerning. This connection has raised concerns about 
pregnant women contracting the virus.

The best way to prevent infection is to avoid being bitten by 
the mosquitoes that transmit the disease, by either avoiding 
travel to areas where the virus is being transmitted, or 
wearing long clothes and using mosquito repellent.

Regions/Countries where Zika has been found

AMERICAS
• Barbados
• Bolivia
• Brazil
• Colombia
• Commonwealth of Puerto Rico, US territory
• Costa Rica
• Curacao
• Dominican Republic
• Ecuador
• El Salvador
• French Guiana
• Guadeloupe
• Guatemala
• Guyana
• Haiti
• Honduras
• Jamaica
• Martinique
• Mexico
• Nicaragua
• Panama
• Paraguay
• Saint Martin
• Suriname
• U.S. Virgin Islands
• Venezuela
OCEANIA/PACIFIC ISLANDS
• American Samoa
• Samoa
• Tonga
AFRICA
• Cape Verde

Currently there has been no evidence of Zika infected 
mosquitos in the Middle East.

Medical Aspects for Healthcare Providers
 
It is not yet known if a woman who is not pregnant and is 
bitten by a mosquito and infected with Zika virus, will have 
a risk with future pregnancies.

When a woman is infected with Zika virus while she 
is pregnant the virus usually remains in the blood of an 
infected person for only a few days to a week. The virus 
will not cause infections in an infant that is conceived after 
the virus is cleared from the blood. There is currently no 
evidence that Zika virus infection poses a risk of birth 
defects in future pregnancies. A women contemplating 
pregnancy, and who has recently recovered from Zika 
virus infection, should consult her healthcare provider 
after recovering.

For those babies infected with Zika Babies with microcephaly 
can have a range of other problems, depending on how 
severe their microcephaly is. Microcephaly has been 
linked with the following problems:
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• Seizures
• Developmental delay, such as problems with speech or  
  other developmental milestones (like sitting, standing, 
  and walking)
• Intellectual disability (decreased ability to learn and 
function in daily life)
• Problems with movement and balance
• Feeding problems, such as difficulty swallowing
• Hearing loss
• Vision problems

These problems can range from mild to severe and are 
often lifelong. In some cases, these problems can be life-
threatening. Because it is difficult to predict at birth what 
problems a baby will have from microcephaly, babies with 
microcephaly often need close follow-up through regular 
check-ups with a healthcare provider to monitor their 
growth and development.
| 
To date, there are no reports of infants getting Zika 
virus through breastfeeding. Because of the benefits of 
breastfeeding, mothers are encouraged to breastfeed 
even in areas where Zika virus is found.

Spread of the virus through blood transfusion and sexual 
contact have been reported.

Symptoms
• About 1 in 5 people infected with Zika virus become ill 
(i.e., develop Zika).
• The most common symptoms of Zika are fever, rash, joint 
pain, or conjunctivitis (red eyes). Other common symptoms 
include muscle pain and headache. The incubation period 
(the time from exposure to symptoms) for Zika virus disease 
is not known, but is likely to be a few days to a week.
• The illness is usually mild with symptoms lasting for 
several days to a week.
• People usually don’t get sick enough to go to the hospital, 
and they very rarely die of Zika.
• Zika virus usually remains in the blood of an infected 
person for about a week but it can be found longer in some 
people.

Diagnosis & Reporting
Based on the typical clinical features, the differential 
diagnosis for Zika virus infection is broad. In addition 
to dengue, other considerations include leptospirosis, 
malaria, rickettsia, group A streptococcus, rubella, measles, 
and parvovirus, enterovirus, adenovirus, and alphavirus 
infections (e.g., Chikungunya, Mayaro, Ross River, Barmah 
Forest, O’nyong-nyong, and Sindbis viruses).
Preliminary diagnosis is based on the patient’s clinical 
features, places and dates of travel, and activities. 
Laboratory diagnosis is generally accomplished by testing 
serum or plasma to detect virus, viral nucleic acid, or virus-
specific immunoglobulin M and neutralizing antibodies. 
In 2016, Zika virus disease became a nationally notifiable 
condition. Healthcare providers are encouraged to report 
suspected cases to their state or local health departments 
to facilitate diagnosis and mitigate the risk of local 
transmission. State health departments are encouraged 

to report laboratory-confirmed cases to CDC through 
ArboNET, the national surveillance system for arboviral 
disease.

There are no commercially available diagnostic tests for 
Zika virus disease.

During the first week after onset of symptoms, Zika virus 
disease can often be diagnosed by performing reverse 
transcriptase-polymerase chain reaction (RT-PCR) on 
serum. Virus-specific IgM and neutralizing antibodies 
typically develop toward the end of the first week of 
illness; cross-reaction with related flaviviruses (e.g., 
dengue and yellow fever viruses) is common and may 
be difficult to discern. Plaque-reduction neutralization 
testing can be performed to measure virus-specific 
neutralizing antibodies and discriminate between cross-
reacting antibodies in primary flavivirus infections. 
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