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EDITORIAL
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medicines of the Middle East
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University of Maryland School of Medicine
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The Cochrane Collaboration is an international organization whose mission is to prepare, maintain, and promote the 
accessibility of systematic reviews of the benefits and risks of health care interventions. The Cochrane Complementary 
Medicine Field (“CAM Field”) is the member group within the Collaboration focused on facilitating Cochrane reviews 
of complementary and alternative medicine (CAM). An important subset of CAM is traditional medicine, defined by 
the World Health Organization as “the sum total of knowledge, skills and practices based on the theories, beliefs and 
experiences indigenous to different cultures that are used to maintain health, as well as to prevent, diagnose, improve 
or treat physical and mental illnesses.” Different countries often have their own forms of traditional medicine (e.g., 
traditional Chinese medicine, traditional Korean medicine). Many traditional medicine interventions have anecdotal 
support and preliminary evidence of effect. However, before traditional medicine interventions (as well as conventional 
medicine interventions) can be integrated into existing healthcare services, evidence of their effectiveness must first be 
documented through well-conducted systematic reviews of randomized controlled trials (RCTs), especially in this era of 
evidence-based medicine.

Identification of the relevant RCTs is an initial step in preparing systematic reviews. However, RCTs of traditional 
medicine are often inaccessible to Western researchers. This is because traditional medicine RCTs are often published 
in difficult to access regional or national databases and journals, and in languages other than English. The Cochrane 
CAM Field has therefore established collaborations with colleagues in China, Japan, Korea, India, and South Africa to 
identify traditional medicine RCTs published in these regions. To date, more than 10,000 citations of traditional medicine 
RCTs have been identified and registered on the Cochrane CAM trials database as a result of these collaborations. One 
unanswered question is whether there are any untapped RCT sources (e.g., databases, journals) focused on traditional 
Arabic medicines and published in the Middle East. If such sources exist, systematically searching through these sources 
to identify all relevant RCTs could facilitate the preparation of Cochrane reviews of traditional Arabic medicines.

While identifying RCTs is an important prerequisite for preparing Cochrane reviews, the main objective and work of 
the Cochrane Collaboration involves the actual preparation of Cochrane reviews. There are currently 656 CAM-related 
Cochrane reviews published in The Cochrane Library, which represents approximately 12% of the total number of 
Cochrane reviews (i.e., 5,570). Of the 656 CAM-related Cochrane reviews, 76 are reviews of traditional Chinese herbal 
medicine. However, there are no CAM-related Cochrane reviews of interventions specific to traditional Arabic medicine. 
Are there RCTs of any traditional Arabic medicine interventions? This is important to know because in the absence of 
high-quality RCTs, Cochrane reviews cannot draw any conclusions about a traditional medicine’s effects. 

One traditional Arabic medicine that has been evaluated with RCTs is black seed oil, which has been used for thousands 
of years in Middle Eastern countries for treating a variety of health ailments. Black seed oil has most commonly been 
used for treating asthma and allergies; however, it has also been used for treating digestive conditions, Type 2 diabetes, 
epilepsy and high blood pressure. A search of the Cochrane Central Register of Controlled Trials (CENTRAL) database 
retrieves 33 citations of RCTs on black seed oil. It therefore may be worth exploring whether there is any health condition 
(e.g., asthma) for which there is a sufficient number of black seed oil RCTs to warrant preparing a Cochrane review (e.g., 
“Black seed oil for asthma”).

Additionally, one of the critiques of evidence-based medicine is that the drug industry funds and produces a large 
proportion of the RCTs that make up systematic reviews. As a result, clinical practice guidelines based on systematic 
reviews often focus on drugs and medical devices. This has been referred to as a “commissioning bias”. Identifying 
traditional medicine RCTs, and preparing Cochrane reviews of these traditional medicine interventions, may help address 
this critique and increase the scope of coverage of Cochrane reviews.
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ABSTRACT
Background: The negative effects of climate change on human health and well-being are widely documented in recent 
literature. The poorest countries, and the most vulnerable and marginalized individuals, experience the worst consequences 
from climate change. Laborers are more prone to climate-related conditions (CRC) as they are considered one of the 
under-privileged populations with low salaries and unfortunate living and working conditions.
Objectives: To measure the burden of CRC on health services in the main laborers’ clinic in the Kingdom of Bahrain.
Methods: A cross-sectional study of expatriate workers who attended Al-Razi Health Centre (ARHC) during the study 
period. A convenience sample was selected and a specific questionnaire was designed for the purpose of this study. The 
variables included in the questionnaire were age, gender, nationality, occupation, work setting, diagnosis including CRC, 
medications prescribed and length of sick leave given. CRC were identified and grouped by a panel of experts in line with 
the published literature.
Results: Out of a total number of 3,715 visits during the study period, CRC visits represented 1,111 with a proportion of 
29.9%. The majority (70%) of the CRC patients were working solely outdoors. Infectious diseases were the most common 
(62.9%) CRC followed by heat-related diseases (16.5%). 
Conclusion: CRC have a significant burden on the health services at ARHC. CRC appear not to be significantly associated 
with age, nationality or place of work of laborers.

Keywords: climate; weather; laborers; outdoor jobs; Bahrain

INTRODUCTION
The negative effects of climate change on human health and 
well-being are widely documented in recent literature.1-3  
An increase in mortality related to thermal extremes and 
weather disasters and a higher incidence of food- and 
waterborne-related infections and other climate-related 
conditions (CRC) have been reported.4-5 Climate change 
can affect the basic requirements needed to support and 
sustain human health such as good quality food, clean 
water and air, and shelter.5, 6  CRC include several groups 
of conditions, e.g. vector-borne diseases7 and heat-related 
mortality,8, 9 malnutrition,1 allergies,10 infectious5, 7 and 
diarrheal diseases.8 

Although climate change is a global phenomenon, the 
poorest countries and the most vulnerable and marginalized 
individuals in all countries will experience the worst 
consequences from it.2, 11 The most vulnerable groups 
to the disease burden resulting from climate change 
include elderly people, patients with pre-existing medical 
conditions, children, and the poor, especially women, 
traditional societies, subsistence farmers, and outdoor 
workers.5, 6, 13 

Laborers are more prone to CRC as they are considered 
one of the underprivileged population with low salaries 

and unfortunate living conditions.5, 6 Climate changes 
have several direct effects on laborers and working people 
such as heat exhaustion and heat stroke,12 in addition to 
the indirect effects such as increased risks for infectious 
diseases and vector-borne diseases, malnutrition, water 
and sanitation problems, injuries due to extreme weather 
events, and stress and mental health issues.5, 13 

In 2010, the population of Bahrain was 1,234,571 of whom 
568,399 were Bahraini and 666,172 non-Bahraini. Primary 
health care in Bahrain is delivered through 24 health centres 
distributed all over the country with Al-Razi Health Centre 
(ARHC) being the only centre assigned for workers and the 
main one for pre-employment screening. The services at 
ARHC include pre-employment examination and primary 
care for expatriate workers and company employees.14 
Although the majority of the expatriate workers receive 
treatment at ARHC, they may receive health services 
from other health centres, company clinics, and private 
hospitals and clinics. In 2010, 249,577 expatriate workers, 
representing around 37.5% of the total non-Bahraini 
population were registered at ARHC.15  The majority of 
patients attending ARHC are Asians mostly from India, 
Pakistan, Sri Lanka, Bangladesh, Philippines, Indonesia, 
and Nepal. 
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The aim of this study was to measure the burden of CRC on 
health services in the main laborers’ clinic in the Kingdom 
of Bahrain.

METHODS 

This was a cross-sectional study of expatriate workers 
who attended ARHC during the period 1st to 14th August 
2008. ARHC received 168,979 visits with an average of 
463 visits per day during that year.14 A convenience sample 
of all attendees during the study period was selected and a 
specific questionnaire was designed for the purpose of this 
study. The variables included in the questionnaire were age, 
gender, nationality, occupation, work setting, diagnosis 
including CRC, medications prescribed and length of sick 
leave given. CRC were identified and grouped by a panel of 
experts in line with the published literature.1

Expatriate workers who were diagnosed by the attending 
physicians and identified by the researchers to have CRC 
during the study period were interviewed. Data collection 
took place during the morning and evening shifts of the 
health centre. Data entry and analysis were performed 
using SPSS version 12. The burden of CRC was measured 
by calculating the proportion of CRC visits to the total 
number of visits during the study period, number of drugs 
prescribed for CRC patients and number of lost working 
days. The Chi Square test was used to evaluate significant 
differences.

RESULTS 

Out of a total number of 3,715 visits during the study 
period, CRC visits accounted for 1,111 with a proportion 

of 29.9%. The age of the laborers ranged from 18 to 62 
years with most of them in the age group 26-35 years 
(48.1%). More than three quarters of the patients were 
Indians (76.2%), and a similar proportion (74.1%) were 
morning shift workers with the majority (70%) working 
solely outdoors (Table 1). Figure 1 shows CRC types 
among the laborers by each condition and Figure 2 when 
the conditions were grouped. Infectious diseases were the 
most common (62.9%) followed by heat-related diseases 
(16.5%). The number of prescribed drugs for CRC patients 
was 2,604 with 88.5% of the patients receiving at least 2 
medications (Table 2). A total of 1,515 days of sick leave 
were issued for CRC patients with 35.0% of these patients 

Table 1. Demographic characteristic of laborers 
presented with climate-related conditions at Al-Razi 
Health Centre, Bahrain

Figure 1. Distribution of CRC among patients who 
attended Al-Razi Health Centre, August 2008

Figure 2. Types of CRC among patients who attended 
Al-Razi Health Centre, August 2008

Table 2. No. of drugs and sick leave length prescribed 
to laborers presented with climate-related conditions at  
Al-Razi Health Centre, Bahrain
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given two days sick leave or more (Table 2). Statistically 
significant associations were observed between CRC and 
length of sick leave, and number of drugs prescribed (Table 
3).  

DISCUSSION
Most of the patients were young and the majority of 
these were Indian nationals. This simply reflects the age 
distribution and nationality of expatriate workers in Bahrain 
who are young and come mostly from India.14  Most of the 
laborers occupied manual unskilled outdoor jobs such as 
construction work. This made them more prone to develop 
heat-related conditions as they produce more intra-body heat 
caused by their physical labor.15 It also explained the high 
percentage of heat-related conditions which ranked second 
only to upper respiratory tract infections among them. This 
is in accordance with a previous study reporting that the 
mean average number of admissions to the emergency 
department at the Salmanyia Medical Complex (SMC) was 

4.6 patients per day when the mean average heat index was 
69.1° C, and declining to 2.4 patients per day when the heat 
index decreased to 54° C. This study also noted that the 
majority of the patients were non-Bahraini (97.4%) with 
laborers in the age group 23 to 41 years, mostly coming 
from the Indian subcontinent.16 These findings were not 
dissimilar to those reported in other Gulf countries.17  

The economic cost of the CRC is high as illustrated by the 
high absence rate that reduces the work force and affects 
the economic welfare of the country. In addition, the high 
prescription rate for CRC, increases the direct costs to the 
health system by reallocating additional financial resources 
on medications. The increase of CRC cost for both the 
laborers and health services is well documented in the 
literature.18 

In conclusion, although CRC have a significant burden on 
ARHC health services they do not appear to be significantly 
associated with age, nationality or place of work of laborers.

Table 3. Demographic characteristics and climate related conditions among laborers at Al-Razi Health Centre, 
Bahrain
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ABSTRACT

Background: Depression is the second most common chronic disorder seen by physicians in primary care, where an 
average of 12% of patients might present with major depression.  Depressed patients are more likely to see a primary care 
physician than a specialist for both initial diagnosis and treatment. 
Methods: As part of the celebration for the Gulf Youth Day in October 2012, fifty-five students were invited to Naim 
Health Centre. The patient health questionnaire was distributed to them to screen for mental disorders. The students 
were given instructions on how to complete the questionnaire and the participating clinicians scored the responses and 
summarized the results.
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Results: Nine students had major depressive disorders and fifteen students had other depressive disorders. Seven of 
the students with major depressive illness had suicidal ideation compared to nine out of the fifteen students with other 
depressive illnesses. In addition, seven of the students who tested negatively for depressive illness, still had suicidal 
ideation.
Conclusion: It is critically important that primary care practitioners are able to correctly identify patients suffering from 
depression. Screening is a very effective first step in the detection, diagnosis, and treatment of depression in primary care. 
However, the skilful clinical interview which incorporates verbal communication and good interpretation of non-verbal 
clues is crucial and indispensable for effective and reliable diagnosis.

Keywords: depression; adolescents; primary care; screening; self-reporting questionnaire

INTRODUCTION
The second most common chronic disorder seen by primary 
care physicians is depression,1 with an average of 12% of 
patients presenting with major depression.2 The degree of 
suffering and disability due to depression is comparable to 
that occurring with most chronic medical conditions.3 Early 
detection and appropriate treatment can have significant 
positive impact in most patients with depression.4  The 
majority of patients with depression can be effectively 
treated with  pharmacotherapeutic and psychotherapeutic 
modalities.5 Depression has no age boundaries, and may 
occur during any period of life: childhood, adolescence, 
adulthood and old age. It can present as a combination of 
negative feelings and somatic symptoms such as fatigue, 
sleep problems, pain, loss of interest in sexual activity, 
or multiple, persistent vague symptoms.6 In general, 
depressed patients are more likely to see a primary care 
physician than a specialist for both the initial diagnosis and 
subsequent treatment. In a primary care setting, it can be 
quite challenging to recognize depression especially when 
it comes to men who usually have difficulty exploring 
their emotions. Equally important to note is that depressed 
patients who present at the primary care level often describe 
somatic symptoms.7

Longitudinal data from the World Health Organization 
Psychological Problems in General Health Care study 
were used to examine the relationship between recognition 
and outcomes among depressed primary care patients. A 
representative sample of primary care patients at 15 sites 
completed a baseline assessment including the Composite 
International Diagnostic Interview (CIDI), the 28-item 
General Health Questionnaire (GHQ), and the Brief 
Disability Questionnaire (BDQ). The GHQ and BDQ 
were re-administered after 3 months, and the GHQ, BDQ, 
and CIDI were re-administered after 12 months. In the 
study, almost half (42%) of the 948 patients with major 
depression were identified by the primary care physician 
and so were given an appropriate diagnosis.8 Depression 
cases that were either under-detected or undertreated led 
not only to unnecessary suffering, functional impairment 
and higher risk of suicidal attempts, but also to a loss of 
occupational productivity, and inappropriate use of general 
medical services.9

Mental and psychological problems are reported to 
occur in around 450 million of the world’s population, 
yet the majority will be either incorrectly diagnosed or 

undertreated.10 Treating depression can be very challenging, 
because to secure improvement in outcomes requires not 
only prescribing new treatment but also organizational 
and functional changes in healthcare teams in line with 
those given to other chronic disease.11 A number of 
randomized controlled trials have shown that enhanced 
care of major depression can lead to a better outcome than 
patients with depression may usually receive.12 Moreover, 
although enhanced care may moderately increase the cost 
of treatment per patient, ultimately it remains more cost 
effective than standard care.13, 14

Care of depression in primary care

Specialist support has been shown to improve patients’ 
outcomes. Success was reported in trials which examined 
taking responsibility for patient compliance, and assessing 
whether depressive symptoms were improving and whether 
treatment guidelines were followed, or if other unexpected, 
important factors emerged. Significantly, in many of these 
trials these services were provided over the phone and at 
low cost per case treated. 

Effective interventions usually incorporated new and 
economical approaches to the integration of specialist 
support into the primary care of patients presenting 
with depression. In some interventions these included a 
psychiatrist’s supervision of the case manager to provide 
input on difficult clinical situations, to provide advice and 
support for the treating physician or to take over when 
patients with more difficult problems needed an effective 
plan for treatment. A focus on low-cost management of cases, 
along with flexible and accessible working relationships 
between primary care physicians, case managers and 
mental health specialists, is the best way forward and is 
supported by high level evidence. This makes it possible 
for most patients presenting with depression to be able to 
access effective treatment at the primary care level, while 
the remainder that need ongoing care are identified and 
referred to specialists.9

There are a number of related factors that could contribute 
to low detection rates, such as patients presenting with 
unexplained somatic symptoms rather than directly 
presenting with symptoms of depression and physicians 
not having sufficient time to ask the appropriate questions 
during the clinical consultations.15 However, several factors 
might contribute to an improved detection of depression 
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in these patients and must be taken into consideration.16 
These include a previous history of depression, family 
history of depression, substance dependence (to a lesser 
degree, substance abuse), female gender, other mental 
disorders, cognitive and behavioral factors often witnessed 
in depression, as well as chronic stressors and childhood 
trauma, particularly physical and/or sexual abuse.17 A 
number of screening instruments also incorporate multiple 
modules which can be useful in alerting the physician to 
other medical or psychological conditions such as substance 
abuse, eating disorders and anxiety.

The US Preventive Services Task Force (USPSTF) in 
2009 reviewed studies of screening for depression in 
children and adolescents in primary care settings. Although 
they did find some evidence suggesting that screening 
could detect depression in adolescents, they came to the 
conclusion that overall there was insufficient evidence 
to recommend or disapprove of the routine screening of 
children and adolescents at the present time.18 The USPSTF 
concluded that screening did increase the rate of detection 
of depression by an average factor of 2 to 3, with an 
absolute increase in diagnosis ranging from 1 to 47 points. 
However, they emphasized that the results of the screening 
alone were not sufficient to rule out other potential causes 
of patients’ symptoms and would not permit an absolute 
diagnosis of depression.17 In contrast, in its Guidelines for 
Adolescent Preventive Services, the American Medical 
Association recommends that adolescents should be 
screened for depression if the following cumulative 
risks are visible: deteriorating school grades, familial 
dysfunction, homosexual orientation, alcohol or other drug 
use, chronic melancholy, a history of suicidal attempts and 
suicidal plans.19

A number of assessment tools that can detect depression 
are available, including various self-administered scales.20 

Yet these scales might be less specific for major depression 
and other mood disorders and might have a low rate of 
accuracy in discriminating depression from anxiety or 
even general psychological distress. Detecting depression 
and beginning treatment are crucial, yet often insufficient, 
steps to improve outcomes at the primary care level.21 The 
monitoring of clinical response to therapy is also critical. 
Various studies have demonstrated that monitoring is often 
inadequate, resulting in the failure of clinicians to detect 
noncompliance with treatment and medication, failure in 
increasing the dosage when needed or failure in prescribing 
psychotherapy when required.22

MATERIALS AND METHODS

As part of the celebration for the Gulf Youth Day in October 
2012, fifty-five students were invited to the Naim Health 
Center. During this event, the students’ blood pressure, 
weight and height were measured; they attended a lecture 
about the period of adolescence which was presented to 
them by a social worker and an exhibition about the adverse 
effects of smoking. The Health Center team members 

involved in that activity consisted of doctors, public health 
nurses, a social worker and a health educator.

The patient health questionnaire (PHQ) was distributed 
to the students to screen for mental disorders. They were 
given instructions on how to complete the questionnaire 
and were not obliged to write their names and hence they 
were assured that their answers would remain anonymous 
and confidential. The PHQ-9 Depression Screener is 
accessible at http://www.phqscreeners.com and is available 
in a variety of languages, including Arabic.

The Patient Health Questionnaire (PHQ) was developed 
to smooth and simplify the recognition and diagnosis 
of the most prevalent mental disorders in primary care 
patients. The PHQ Depression Severity Index score can be 
calculated and used to monitor change over time in patients 
with depressive disorders. This is calculated by assigning 
scores of 0, 1, 2, and 3, to the response categories of “not at 
all,” “several days,” “more than half the days,” and “nearly 
every day,” respectively. The total score for the nine items 
included in the PHQ-9 can range from 0 to 27. Cut-off 
points for mild, moderate, moderately severe and severe 
depression are scores of 5, 10, 15, and 20, respectively.23

While students were busy with other activities, the 
clinicians and other team members were scoring students’ 
responses and summarizing the results.  At the end of the 
day the students were invited to attend an open meeting 
with the clinicians. The objectives of the meeting were to 
explain the purpose and interpretation of the questionnaire 
and the future actions that should be taken by students to 
get help if needed. These discussions between participants 
and clinicians were very rich, open and interactive. The 
meeting was essential because the students were medically 
registered at another health center where they could receive 
treatments if required. At the end of the meeting contact 
numbers were given to students to facilitate discussions 
and to provide support if required.

The patient questionnaire

The patient health questionnaire (PHQ) is a three-page, 
self-administered version of the primary care evaluation of 
mental disorders (PRIME-MD) that has been well validated 
by two major psychology clinics. The PHQ is now the 
most commonly used version in both clinical and research 
settings. With nine questions, the PHQ-9 is half the length 
of some of the other depression measures, has comparable 
sensitivity and specificity and consists of the actual nine 
criteria on which the diagnosis of DSM-IV depressive 
disorder is based. The PHQ-9 is a dual-purpose instrument 
whose nine items can establish provisional depressive 
disorder diagnoses as well as the grade of depressive 
symptom severity [http://impact-uw.org/tools/phq9.html].

RESULTS

The total number of students that attended the activity and 
completed the PHQ-9 was 55: 27 from grade 10 and 28 
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from grade 12. Nine (16% of respondents) had a major depressive disorder, three from grade 10 and six from grade 12. 
Fifteen (27% of respondents) had other depressive disorders, five students from grade 10 and ten from grade 12.  (See 
Table 1.)

Over three-quarters of the students (7) of those with major depressive illness had suicidal ideation compared to nine 
(60%) of those with other depressive illnesses. The study also found that seven (22%) of the students who tested nega-
tively for depressive illness still had suicidal ideation.  (See Table 2.)

Table 1. Percentage of depressive disorders by school grade

Table 2. Distribution of cases with suicidal ideation

DISCUSSION

The PHQ-9 was used instead of other depression scales 
for a number of reasons: availability of an Arabic version; 
it is shorter than many other depression rating scales; it 
can be administered in person, over the telephone or as a 
self-report; it facilitates the diagnosis of major and minor 
depression, it assesses depression symptom severity; it can 
be used to follow up response to treatment; and it is reliable 
in a variety of patients, including adolescents.

The number of students in this study was very limited, as it 
was conducted as part of a general activity. Despite the low 
number of participants, the results were similar to those 
of other studies. Nevertheless, the somewhat disturbing 
figures indicate the necessity for a larger and more formal 
screening study. These screening tests raise red flags to 
alert the physician to the possibility of depressive illness, 
which should then be verified by clinical interviews and 
further follow-up visits. One important observation of this 
study was the frequent discussion among students about 
psychological issues. 

Major depressive disorders accounted for 16% and other 
depressive disorders 27% in our sample. This does not sig-
nify that these students suffered from depression, but clini-
cal assessments should be done and other causes of these 
symptoms should be ruled out. The results show that the 
percentage of students with major depression was higher 
in those in Grade 12 compared to Grade 10, which is most 

likely related to academic factors, since an overemphasis 
on academic achievement which may, in turn, lead to stress 
and mental health problems.

The relationship between mental illness and suicide, self-
harm, is well known. It has been estimated that mental 
disorder is associated with an 11-fold risk of suicide.24 
Thirty-five percent of suicide cases with mental problem 
had depression. Suicide is the most common cause of 
death after road traffic accidents among male adolescents. 
Some 50% of adolescents who have previously attempted 
subsequently re-attempted.25  It is not surprising, therefore, 
that depressive illness is the most common single antecedent 
to suicide, and suicide is the commonest cause of death in 
affective disorders. 

The rate of suicide differs from country to country, and 
countries such as Hungary, Japan, Finland, the countries 
of the former Soviet Union and Sri Lanka have the highest 
rate while some other countries, such as those in South 
America, southern Europe and some Islamic countries, 
have the lowest rate.26 This can possibly be explained 
by factors such as alcohol abuse, cultural and religious 
differences in help-seeking behavior, social attitudes to 
suicide, socioeconomic upheaval, and the availability of 
highly lethal methods of suicide.

Questioning the students during discussion about suicidal 
ideation revealed no significant suicidal potential in these 
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groups, but we provided them with a contact telephone 
number in case they wanted to discuss the results of the 
questionnaire.

The fact that 16 students (67%) out of the positive cases of 
major and other types of depression had suicidal ideation 
is also a red flag that indicates that these students may 
need psychological or psychiatric support. Surprisingly, 
seven students who were negative for depressive disorder 
had suicidal ideation. The instructions accompanying 
the questionnaire recommend that suicidal ideation be 
documented and ‘counted’ whenever it is present.

How can we account for this unexpected finding? It 
could have to do with the social desirability bias, which 
is a well-documented concern with self-reporting 
methodology. Participants are usually unwilling, or 
might be uncomfortable, to share information that might 
misrepresent them within the context of their social 
environment, even if they are aware that their responses are 
entirely anonymous. 

Therefore, it is possible to attribute this contradictory 
information to the sample age group, being teenagers, which 
leads to higher tendency to social desirability. Moreover, 
the sample’s social and religious norms may play another 
role, as suicide is forbidden in Islam as evidenced by the 
following:

From the Quran:

“And do not kill yourselves; surely God is most Merciful 
to you.”
-The Holy Qur’an, Sura 4 (An-Nisa), Aya 29 (4:29)
“And do not throw yourselves in destruction.”
-The Holy Qur’an, Sura 2 (Al-Baqarah), Aya 195 (2:195)

From the Hadith:

“As narrated by Abu Huraira the Prophet said, “Whoever 
purposely throws himself from a mountain and kills 
himself, will be in the (Hell) Fire falling down into it and 
abiding therein perpetually forever; and whoever drinks 
poison and kills himself with it, he will be carrying his 
poison in his hand and drinking it in the (Hell) Fire wherein 
he will abide eternally forever; and whoever kills himself 
with an iron weapon, will be carrying that weapon in his 
hand and stabbing his abdomen with it in the (Hell) Fire 
wherein he will abide eternally forever.”
Sahih al-Bukhari, Volume 7, Book 71, Number 670

When we analyze the idea of adolescents’ heightened social 
desirability and the clear prohibition of suicide in Islam, 
how do we account for the number of survey participants 
who indicated suicidal thoughts, yet ultimately showed 
negative results in the survey? A possible explanation 
could be the other side of the coin when it comes to the 
teenage years: rebellion and the urge to push against 
the boundaries of social conformity. Their indication of 
suicidal thoughts, when we keep the concept of social 
desirability in mind, could be an indication of a form of 

rebellion against social and religious beliefs. Clearly, this 
is all theoretical speculation and more studies need to be 
conducted; however, it does make the argument that when 
considering social desirability, we must keep in mind the 
characteristics of our sample, including age characteristics 
and the prevailing social beliefs and norms. 

More generally, our findings also alert us to the fact that we 
may need to include adolescents among those to be seen at 
mental health clinics as the latter only allow patients over 
eighteen years of age, and thereby providing them with 
psychological support and diagnosing cases of depression 
in its early stages.

Although screening instruments help physicians identify 
their depressed patients more readily, to diagnose them 
more efficiently, and to increase the probability that these 
often-overlooked patients will receive treatment, they 
should not be used merely to diagnose patients. Physicians 
should not only account for screening test results cut-off 
points without confirmatory information, the results should 
be used as red flags to alert the physician to the possibility 
of depression. After that, more verification is recommended 
such as: clinical interview, chart review, physical exam, 
and, if necessary, lab work and further follow-up visits. 
Clinical assessments should be done and other causes of 
these symptoms should be ruled out during the course of 
the physician-patient interview. Questioning about the 
suicidal ideation must be clear and direct. Areas of patients’ 
strengths, impairment, relationships and support systems 
should also be evaluated during a personal interview.

Screening instruments are important objective tools 
in measuring depression. However, in the event of 
negative screening results, the physician should not 
neglect key symptoms and risk factors of depression. 
These instruments also assess the severity and degree of 
depression based on the following factors; numbers of 
symptoms, duration of episodes, frequency of occurrence 
and the degree of functional impairment. Moreover, the 
instruments vary in terms of type and extent of information 
collected. Some collect information on the number of days 
patients experience symptoms, or the degree of functional 
impairment, while others collect information on the number 
of symptoms experienced over a certain period of time. In 
targeted adult patients, and other populations at high risk 
for depression, longer screening measures for depression 
are more appropriate than the shorter measures that are 
used in adult population screening.9, 21, 22

CONCLUSION

The period of adolescence is a crucial period in a person’s 
life as it is a time of transition from childhood into adulthood. 
During this period, adolescents have to face numerous 
challenges as they try to cope with multiple changes in their 
lives. It is vital to diagnose depression early in children and 
adolescents because if left undiagnosed and untreated it 
may persist into adult depression and increase the risk of 
nicotine dependence and alcohol dependence and abuse. 
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Depressed patients should be more readily identified by 
primary care practitioners. Some depression screening 
measures can help these physicians more effectively 
recognize and diagnose depression in their patients 
during the busy hours of their daily clinic. In primary 
care, screening is very valuable as a first step to treat and 
diagnose patients with depression. 

It is extremely important to be aware of the potential 
biases of such instruments and how to overcome them. 
An essential concept which we have to keep in mind is 
that we are dealing with humans and although we may 
use instruments to help us identify patients’ problems 
they can never replace a skillful clinical interview which 
incorporates empathetic verbal communication and good 
interpretation of non-verbal clues for patient assessment.
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ABSTRACT

Background: The prevalence of diabetes in Saudi Arabia ranks as one of the highest in the world.  Many studies have found 
depression to be higher in diabetics than in the general population thus increasing costs and incidence of complications. 
To the best of our knowledge, no study has addressed the issue of depression in diabetics in Saudi Arabia.
Objectives: To assess the prevalence of depression and its associated factors in adult Saudi diabetics attending primary 
healthcare centers in the Qatif area. 
Method: A cross-sectional study conducted in Qatif primary healthcare centers from January to February 2011.  Nine 
centers were selected by stratified sampling.  Systematic sampling of adult Saudi diabetics attending those centers was 
done and the selected patients were interviewed and asked to complete a two-page questionnaire, which included an 
Arabic version of PHQ9 depression questionnaire. Files of the interviewed patients were reviewed to assess the level of 
diabetes control. 
Results: A total of 325 patients participated in the study.  Prevalence of depression was found to be 14.5%. The prevalence 
of major depressive disorder was 6.2% and other depressive disorders were 8.3%.  The presence of complications,  
co-morbidities and, in male patients, older age were found to be risk factors for depression in diabetics.  The level of 
control was better in non-depressed patients while compliance with treatment had no relation with depression. 
Conclusion: Depression is an important prevalent co-morbidity in diabetic patients. Screening for depression is an 
important part of comprehensive diabetic care. Further studies of depression in diabetics in Saudi Arabia are recommended.

Keywords: Qatif primary health care; depression; diabetes mellitus; PHQ-9

INTRODUCTION

Saudi Arabia has witnessed massive socioeconomic 
development in the past 30 years. With increasing longevity 
and changes in lifestyle, there has been a consequent 
change in the pattern of diseases with a marked increase in 
illnesses related to non-communicable diseases, particularly 
cardiovascular diseases and diabetes.1, 2   

Diabetes is an important global health problem. In 2010, the 
prevalence of diabetes was 284 million people constituting 
6.4% of the world’s population.3 The prevalence of diabetes 

mellitus in Saudi Arabia is one of the highest in the world 
with the most recent study by Al-Nozha et al. (2004) 
showing a prevalence of 23.7%.4, 5 

An increased prevalence of depression among diabetic 
patients compared with the general population is suggested 
by many studies.6, 7 However, the reported prevalence of 
depression in diabetics varies markedly due to variations 
in methodology.8 Patients with diabetes and depression 
are less likely to adhere to self-care, tending to miss their 
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doses more frequently and subsequently having a higher 
incidence of complications, poor outcomes, and poor 
quality of life.8, 9, 10, 11

In many studies, the prevalence of depression was found 
to be higher in females, smokers, the obese, those with low 
income, type 2 diabetics on insulin and the unemployed.8, 

10, 12 

To the best of our knowledge no study has addressed 
depression in diabetics in Saudi Arabia.

AIM OF THE STUDY

To assess the prevalence of depression and its associated 
factors in adult Saudi diabetics attending primary care 
centers in the Qatif area of the Eastern Province of Saudi 
Arabia.

METHODOLOGY

The study was cross-sectional and conducted in Qatif 
primary healthcare centers from January to February 
2011 to assess the prevalence of depression in adult Saudi 
diabetic attendees. Qatif city lies in the north-east of the 
Kingdom of Saudi Arabia and is 20 km north of Dammam, 
the capital of the Eastern Province. It has a population of 
300,000. There are 26 primary healthcare centers in Qatif, 
and of the total number of patients attending those centers, 
8,500 were diabetic patients.13

The data collection tool was a two-page questionnaire. The 
first page dealt with demographic and socioeconomic data 
beside medical history and details about diabetes (type, 
duration, type of treatment, complications and compliance 
to treatment). The second page was an Arabic version 
of patient health questionnaire 9 (PHQ9) obtained from 
Cardiometabolic risk management in primary care by 
Quality Improvement Team in Chronic Care (CCQI).15

The Patient Health Questionnaire PHQ9 is a nine-item 
questionnaire which helps to diagnose depression and 
assess its severity.  It is based on the diagnostic criteria for 
major depressive disorder described in the Diagnostic and 
statistical manual, fourth edition (DSM-IV). Scores are 
categorized as minimal (1-4), mild (5-9), moderate (10-14), 
moderately severe (15-19) and severe depression (20-27).16

Sampling and data collection: nine out of 26 primary 
care centers in the Qatif area were selected by stratified 
sampling. Based on geographical location, centers were 
divided into central, east, west, north and south. In each 
area, random sampling was done to select the centers.

Every other Saudi adult (18 years or above) diabetic patient 
attending those centers was interviewed, after verbal 
consent was obtained, to complete the questionnaire. The 
interviews were conducted by the nurses covering the 
chronic disease clinics in those centers after they had been 
trained by the researcher.  Files of the interviewed patients 
were reviewed to assess the level of diabetes control 
within the last year, using the latest HbA1C. If this was not 

available or unreliable as in the case of hemoglobinopathies, 
e.g. sickle cell disease and trait, the average of the latest 
three consecutive fasting blood sugar readings was used. 
HbA1C<7% or an average FBS <130mg/dl was considered 
good control; borderline control was HbA1C 7-8% or 
an average FBS 130-140mg/dl; and poor control was 
HbA1C>8% or an average FBS>140mg/dl.14

Data was analyzed using SPSS for Windows version 13.0 
(SPSS Inc., Chicago, IL). Results were cross-tabulated to 
examine the relationships between the variables. Statistical 
analysis was performed using chi-square for test of 
association and Fisher’s exact test as appropriate. A P-value 
of less than 0.05 was considered significant in all statistical 
analyses.

RESULTS

Three hundred thirty-seven patients were invited to 
participate. Three hundred twenty-five patients were 
interviewed yielding a response rate of 96.4%. Two-thirds 
of the sample were females, 199 (61.2%). The mean age 
was 52.1 years with a standard deviation of 12 years.

About two-thirds of the patients had a monthly income 
of less than 5,000 Saudi riyals. Many had an intermediate 
school certificate or lower, 152 (47.5%). About half the 
patients were housewives and a majority were married. 
(See Table 1 for details.)

A majority of the patients were type 2 DM (Table 2).  The 
mean duration of diabetes was 7.54 years with standard 
deviation of 6.12 years. Regarding the type of treatment 
used, insulin with or without other therapies was used in 38 

Table 1. Demographic data
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patients (11.7 %), and diet alone was the treatment for 26 
patients (8%). (Table 2) 

Diabetic complications were present in about 17% of 
patients. The most common complication of diabetes 
reported was peripheral neuropathy 31(9.5 %), and the 

Table 2. Diabetic disease information
second most common was retinopathy 20 (6.2 %). The 
majority of patients had co-morbidities (85%), the most 
common being hypertension, 177 (54.5%), followed by 
dyslipidemia in 140 (43.1%). (See Table 3.)

Of the co-morbidities, ophthalmological, ENT, 
rheumatological and neurological diseases were associated 

Table 3.  Frequency of co-morbidities

significantly with depression (p values of 0.022, 0.024, 
0.001, and 0.005, respectively). With regard to the  
complications, only peripheral neuropathy was associated 
significantly with depression (p value <0 .001).

There was a significant association between the presence 
of co-morbidities and depression (p=0.028). (See Table 4.) 

Table 4. Distribution of co-morbidities and complications 
in depressed vs. non-depressed patients

Diagnosed psychiatric illnesses were reported in 14 patients 
(4.3%), mostly depression in 8 patients.  One patient had 
schizophrenia and 5 patients had other psychiatric illnesses 
including phobia, obsessive compulsive disorder and 
anxiety. 

Most of the patients reported compliance to treatment 
(74.8%). The level of blood sugar control was good in 128 
patients (39%), borderline in 59 patients (18.2%) and poor 
in 125 patients (38.5%).

The level of blood sugar control was worse in depressed 
than non-depressed patients. (See Table 5.) No association 
between compliance and depression was found (P=0.108). 

The prevalence of major depressive disorder was 6.2% 
(20 patients). Other depressive disorders were 8.3% (27 
patients) and the overall prevalence of depression was 
14.5% (47 patients). On the severity of depression, 25 
patients had mild depression (PHQ9 score of =<15) while 
22 had severe depression (PHQ9 score >15).

The duration of diabetes had no significant association with 
depression. Old age in male patients was associated with 
depression (p=0.036) while in females, it was not (p=0.4) 
(Table 6). No statistically significant association was found 
between work status, gender, educational level or income 
and depression. (See Table 6.). Furthermore, the type 
of treatment and duration of diabetes had no significant 
association with depression. Analysis of the severity of 
depression showed no correlation with any of the studied 
variables. (See Table 6.) 

DISCUSSION 

Screening diabetics for depression by means of standardized 
screening questionnaires could be an efficient way of 

Chi-square of co-morbidity = 4.850    P=0.028
Chi-square of complication = 6.074    P=0.014

Table 5. Level of blood sugar control in depressed versus 
non-depressed patients

Chi-square =7.694   P=0.021
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Table 6.  Distribution of depression among gender and age groups

identifying depression in those patients.17 The tool used for 
depression screening was PHQ9, which is well studied, and 
had been validated in Saudi Arabia in the study of Becker et 
al.18 Most of our patients were type 2 diabetics, which is in 
accord with the fact that 90% of diabetics worldwide and in 
Saudi Arabia are type 2.4

In this study, the prevalence of depression according to 
the PHQ9 questionnaire, was lower than that reported in 
the study by Becker et al. In that study, the prevalence of 
depression in primary care attendees at a university hospital 
was reported as 20%, but this might be due to different 
demographic characteristics.18  However, it is comparable 
to the results of Suliman et al. (12.5%) and the prevalence 
of mental illnesses in diabetic patients found in the Al-
Kathami study (16% including somatization, anxiety and 
depression) but lower than that in the meta-analysis (31%) 
found in the self-administered questionnaire.6, 19, 20  The 
prevalence of major depression in our study is comparable 
to that reported in the USA (8.3%).12  The prevalence of 
diagnosed psychiatric illnesses was 4.3%, and previously 
diagnosed depression was only 2.4%, which reflects a large 
proportion of missed cases.

The presence of diabetic complications was associated with 
depression, which agrees with the findings of Suliman et al., 
and other studies.6, 20, 21 Of the complications, only peripheral 
neuropathy was significantly associated with depression. In 
our study, as expected, co-morbidities increased the risk of 
depression which supports the findings of Engum et al.22 

Specific complications were significantly associated with 
depression in our study. These were ophthalmological, 
ENT, rheumatological and neurological diseases, 
possibly because besides impairing daily activity they are 
symptomatic unlike others like dyslipidemia. Unlike many 
studies we did not find any significant association between 
female gender and depression. This can be explained by 
the fact that the majority of our sample were females.6, 

13 Old age was the only significant factor for males. This 
agrees with the findings of Yekta et al. but contradicts 
some literature such as Katon.8, 20 There was no association 

between income and education with depression in our study 
in contrast to many others which show an increased risk 
of depression in poor and less educated diabetic patients.8, 

21An explanation could be the homogeneity of our sample 
regarding those factors.

Compliance, which was assessed by self-reporting, was not 
significantly associated with depression in contrast to what 
was expected. This was probably because patients had the 
tendency to hide their contribution to their poor control.8, 23 

The level of control was better in the non-depressed than the 
depressed, which accords with findings of many studies.6, 20 

Severity of depression in our study was not associated with 
any of the studied factors probably due to the small number 
of depressed patients in our sample.

LIMITATIONS OF THE STUDY

The constraints of time did not allow for a case control 
study, i.e. the comparison of the prevalence of depression 
in diabetic and non-diabetic patients.  The study did not 
include important confounding factors such as obesity, 
smoking, physical inactivity and major life stressors like 
the loss of a spouse.

An assessment of complications and co-morbidities was 
done by self-reporting rather than from medical records, 
which may not be entirely reliable since many patients are 
followed in other clinics and charts available in primary 
care may not contain all the data.
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ABSTRACT
BACKGROUND: In  1996  Bahrain  and  other  members  of  the  Gulf  Cooperation  Council  (GCC) formulated  a  
tuberculosis  elimination  initiative.  The objective of this initiative was to decrease the incidence of smear-positive 
pulmonary tuberculosis to 1 per 100,000 by 2010. 

OBJECTIVE: To describe the trend of tuberculosis incidence rates and the characteristics of tuberculosis cases in 
Bahrain. 

METHODS: A retrospective descriptive study of surveillance data of all TB cases diagnosed in Bahrain between 
January 2000 and December 2006, collected from Salmaniya Medical Complex, Ministry of Health, and medical records. 
Additional sources were accessed for tuberculosis records. Data were entered, validated and analyzed using SPSS-16 
statistical package. Frequencies and cross tabulations were generated. Categorical variables were tested using the Chi 
Square test. 

RESULTS: Over the seven-year study period, 1,584 tuberculosis cases were diagnosed in Bahrain. There was a slight 
rise in the overall incidence of tuberculosis among both Bahrainis and non-Bahrainis with little or no downward trend; 
however, this remained low among Bahrainis, ranging from 12.5 to 16.8 per 100,000 per year. The incidence was higher 
among non-Bahrainis ranging from 47.4 to 75 per 100,000. Asians were the commonest non-Bahraini nationality with 
tuberculosis. The incidence of pulmonary tuberculosis was higher than extra-pulmonary tuberculosis in both Bahrainis 
and non-Bahrainis with male predominance in both groups. Among Bahrainis, the most affected were those over 65 years 
of age. 

CONCLUSION: Despite the rising incidence of TB in Bahrain, migrant workers were the major contributors to this 
increase. TB incidence among Bahrainis was low.

Keywords: tuberculosis; incidence; rate; surveillance; TB; expatriate workers

INTRODUCTION
Tuberculosis (TB) is one of the major causes of mortality 
in the world. It is an infection caused by mycobacterium 
tuberculosis and is predominantly transmitted by aerosol 
from sputum-positive patients who usually have a 
cavitating disease. The lungs are generally affected 
causing pulmonary TB (PTB); however, other sites may be 
involved causing extra-pulmonary TB (EPTB). The spread 
of infection in a community is facilitated by a number of 
factors with overcrowding perceived to be one of the major 
ones. Additional factors include poor living conditions 
and inadequate ventilation and illumination. Prisons and 
shelters are also common sites where infection may be 
readily transmitted.1, 2, 3 

Despite the efforts undertaken to control TB, the global 
burden remains enormous. According to a  WHO global 
report, the incident cases estimated in 2010 were 8.8 
million (8.5-9.2).  TB-related deaths were estimated at 
about 1.2 to 1.5 million, and of these 1.1 million were in 
people who were HIV negative and approximately 0.35 
million more among those who were HIV positive.  India 
and China had the highest rank of notified cases in 2010 

followed by Africa accounting, collectively for about 24% 
of notified cases.4

There are few studies describing TB in the Gulf Cooperation 
Council (GCC) states.  However, the impact of a high influx 
of expatriate workers coming from TB endemic countries 
is on the rise and, accordingly, the incidence in GCC states 
has been addressed frequently within these few studies.5,6 
Moreover, the trend in TB notification rates was examined 
in a study conducted in Oman showing a decline in the rate 
of TB notification among Omanis, with males aged more 
than 50 years representing the main group.7 On the other 
hand, recently an upward trend in the TB incidence was 
observed in all GCC member states apart from Oman which 
reported TB among Omanis only.5 A study conducted in 
Saudi Arabia describing the TB epidemiology found that 
the highest incidence rates were among the elderly, while 
children were the least affected.8 

The incidence of tuberculosis in Bahrain was examined in 
a previous epidemiological study for the years 1965, 1971, 
1980-1981 and 1983-1987.9 A sharp decline was observed in 
the incidence and mortality rate since 1965. Non-Bahrainis 
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showed rates which were on average about seven times 
higher than Bahrainis. In 1987, the age distribution of cases 
among Bahrainis shifted to older age groups in comparison 
to previous years, and in all the study years there were more 
males with pulmonary tuberculosis than females. Most TB 
cases notified were among non-Bahrainis, the majority 
being single adult male Asian workers. 9, 10

According to a policy which was implemented in 1982, 
all non-Bahraini TB cases were to be repatriated after 
receiving initial TB treatment. TB is a notifiable disease 
in Bahrain and cases of pulmonary TB should be notified 
within 24 hours of diagnosis while EPTB should be notified 
within a week of the diagnosis.10 All data of reported cases 
is centrally recorded, registered and archived at the Public 
Health Directorate while the treatment registry is kept 
centrally at Salmaniya Medical Complex (SMC). Bahrain 
is considered to be one of the countries with a low-to-
intermediate prevalence according to the global report year 
2011.4

The aim of this study is to describe the demographic and 
clinical characteristics of TB cases in Bahrain and to 
determine the trend of TB incidence in Bahrain over the 
study period.

MATERIALS AND METHODS
A retrospective observational descriptive study of TB cases 
across the study period (from 2000 to 2006) was carried 
out from central registry at the Public Health Directorate 
and Salmaniya Medical Complex, which is the main 
government hospital where all TB cases in Bahrain are 
registered and receive TB treatment. 

All diagnosed TB cases (Bahraini and expatriates) during 
the specified period of the study were included in the 
study (1,584 cases). Cases were identified as having TB 
by positive sputum smear examinations, culture, histology, 
radiology and/or were based on clinical diagnosis. Patients 
initially diagnosed as having TB and started on therapy but 
later found to have another disease were excluded from the 
study.

A data collection sheet was designed and used to collect 
data about age, sex, nationality, occupation, marital status, 
smoking status, and type of TB, site of TB and year of 
diagnosis. Data were collected from the patients’ records 
at SMC, the TB registry in the TB ward in SMC, hospital 
admission and discharge records, Public Health Laboratory 
records, TB electronic records and public health diseases 
notification records. 

Data were entered and analyzed using SPSS-16. Simple 
descriptive statistical analysis was computed for 
demographic and clinical variables. 

The denominator used for calculation of TB incidence by 
nationality and age category is the Central Informatics 
Organization (CIO) estimation of the Bahrain population 
projected from the year 2001 census.11 This was used for 
calculating the year 2001 to 2006 incidence rates.  For the 

Table 1. Demographic characteristics of tuberculosis in 
Bahrain, 2000-2006
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year 2000, the denominator was estimated based on the 
year 1991 census.12 The term “incidence rate” used for the 
purpose of this study indicates the total number of TB cases 
diagnosed in a year per 100,000 population.

The cases were classified as either pulmonary TB (PTB) 
or extra-pulmonary TB (EPTB) based on the WHO 
definitions. This classification helped in the calculation of 
TB incidence by type. The EPTB was further classified as 
to its subtype (lymphadenitis, abdominal, genitourinary, 
meningeal, miliary and others). This information was 
extracted from the medical records. If the total number of 
cases was fewer than 5 in any TB subtype during the 7-year 
period they were considered in the ‘others’ category.

Data were anonymized by assigning a unique study number 
to each case, and the corresponding study number and 
identifier were kept in a separate record (Compact Disc). 
Approval of the study was received from the Ministry of 
Health technical research committee.

RESULTS
A total of 1,584 TB cases were diagnosed and registered 
for treatment in Bahrain during the study period.  Bahrainis 
accounted for 446 cases (28.2%) and the remaining 1,138 
were non-Bahrainis. The overall mean age was 36 years with 
a median age of 33 years (SD 14.69). For non-Bahrainis the 
mean age was 33 years (median 31); however, the mean 
and median was higher for Bahrainis with values of 43.7 
and 43.2 years, respectively. Over the study period the 
male-to-female gender ratio among all TB cases was 1.8:1. 
For non-Bahrainis, males represented almost double the 
number of females (2:1); however, the male-to-female ratio 
among Bahrainis was 1.2:1. More than half of the cases 
were unmarried (58.1%), with 38.5% married, widowed 
(2%) and divorced cases (1.3%).  Furthermore, most non-
Bahraini cases were from Asian TB-endemic countries. 
More than half (53.7%) of the patients were smokers.

PTB represented the majority of TB cases (61.8%), 
followed by TB lymphadenitis (24%) as the highest among 
the EPTB.  Among PTB cases, Bahrainis were 24% (235) 
and 76% (744) were non-Bahrainis. The distribution of 
cases in each subtype is demonstrated in (Figure 1).

TB incidence trend overall

Figure 1. Distribution of TB cases by subtypes

*Others: any TB form with fewer than 5 TB cases during 
study period.

Figure 2. Total incidence of TB by type in Bahrain 
(2000-2006) 

Overall, there is an increasing trend in the TB incidence 
rate in Bahrain in the period 2000-2006.  There was a slight 
decrease in the overall TB incidence for the period from 
2000 (33.3/100,000) to 2002 (29.0/100,000). This was 
followed by a rise in the overall incidence rates starting 
from 2003 (37.2/100,000) until 2005 (38.0/100,000) with 
a slight decrease in 2006 (37.0/100,000).  The test for the 
trend in the overall TB incidence rate in relation to the 
years of the study was significant with a P value of 0.023.  

In 2000, the PTB incidence rate was 25.5 (95% CI 21.7, 
29.9) per 100,000 population and by the end of year 2006 
it had decreased slightly to 23 (95% CI 19.8, 26.8) per 
100,000 population. These figures show that there is no real 
decline in the PTB incidence rate. 

The EPTB incidence rate in 2000 was 7.9 per 100,000 
population, rising in subsequent years - twofold by 2003 
(16.9 per 100,000 population) over the baseline incidence 
rate. By 2006 the incidence rate had declined to 14 per 
100,000 population (Figure 2).

TB incidence trend for Bahrainis 

The overall incidence rate among Bahrainis shows an 
increasing trend over the years with slight fluctuations.  In  
2000,  the  incidence  was  12.5  and  it  rose  to  16.8  per  
100,000 population per year by end of 2006. 

PTB incidence for Bahrainis shows a decreasing trend over 
time. It was 9.9 per 100,000 population in 2000; however, 
the incidence for 2001 jumped to 14.8 per 100,000 
population, indicating an increase in the overall incidence 
from year 2000 to 2001. This was followed by a drop in 
the total incidence for 2002; then an upward trend in the 
overall incidence was observed for 2003 and 2004.  For 
the following years until 2006, the rate was observed to be 
hovering around 7. In  2006  it  was  reported  to  be  7.6  
per  100,000  population. 

However, the incidence for EPTB continued to increase 
up from 2.5 per 100,000 population in 2000, peaking in 
2004 and reached 11.9 per 100,000 population per year. 
Then, it dropped back to 9.2 in 2006; however, the EPTB 
incidence has remained higher than PTB over the last two 
years (Figure 3).
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Figure 4. Incidence of TB by type with 95% CI among 
non-Bahrainis

TB incidence trend for non-Bahrainis

The trend for non-Bahrainis was similar to the overall TB 
incidence trends in the Kingdom with increased incidence 
of both PTB and EPTB; however, compared to the overall 
TB incidence trends, non-Bahrainis had a higher incidence 
in each (Figure 4). The peak in PTB incidence was seen in 
2000 (49.1/100,000); while for EPTB the highest incidence 
was observed in 2003 (32.8/100,000). PTB incidences were 
higher than EPTB incidence throughout the seven years 
of the study. Furthermore, the incidence of PTB among 
non-Bahrainis was higher than Bahrainis across the study 
period. The incidence among non-Bahrainis fluctuated 
from 2.5 to 5.2 times higher than the TB incidence among 
Bahrainis (Figure 4).

Total TB incidence by age categories and nationality 

Among Bahrainis, the proportion of TB cases distributed 
throughout the years was lowest among the age categories 
0-4 and 5-14. The most affected age category was ≥65 
years. At the beginning of the study the proportion of TB 
cases among aged ≥65 years was 59 per 100,000 population 
per year. It rose to 73.5 per 100,000 population in 2001. 
Then, it peaked in 2002 reaching 110.3 per 100,000 
population. This was followed by a decline in 2003 and 
2004.  Furthermore, there were increases in 2005 and 2006 

Figure 5. Total TB incidence by age categories among 
Bahrainis

Figure 6. Total TB incidence by age categories among 
non-Bahrainis

with proportions of 83.6 and 87.5 per 100,000 population 
per year, respectively. The total number of Bahrainis with 
PTB aged ≥65 years was 67 out of 234 patients (Figure 5).

TB incidence in non-Bahrainis was inconsistent. It occurred 
across most of the age categories during the seven years; 
however, similar to Bahrainis, those below the age of 14 
years were the least affected age group (Figure 6).

DISCUSSION
The results of this study were consistent with the findings 
of studies conducted in the other Gulf states.5, 7, 13

Age distribution was skewed for non-Bahrainis by 
migrant labour status, tending to be of working age and 
predominantly male.  Therefore, the gender ratio would be 
different from that of Bahrainis. The overall gender ratio 
among TB cases in the study showed males to be almost 
double that of females.  This finding of a greater number of 
males among TB cases was supported by other studies.14, 15 

The occurrence of TB more frequently in males compared 
to females is more likely explained in the social context 
rather than by genetic factors.  This, however, is still 
debatable.16, 17

Among Bahrainis, those aged over 65 years had higher 
TB incidence rates compared to younger age groups. This 
finding was consistent with the finding of a previous study 
that studied TB in Bahrain.9  This could be explained by 
the improvement in the standard of living and health for 
those in the younger age group. In contrast, the elderly are 
at increased risk of reactivation. The overall incidence rates 

Figure 3. Incidence of TB by type among Bahrainis 
(2000-2006) 
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of TB in Bahrain increased from 33.3 to 37 per 100,000 
population. This increase occurred in both Bahrainis and 
non-Bahrainis. The finding of upward rising trends of TB 
were supported by the finding of another study conducted 
in Kuwait.5 Furthermore, this rise in the incidence rates 
could be a genuine increase in the number of cases or 
improvement in case detection and diagnosis (ascertainment 
bias). On the other hand this increased incidence could be 
further explained by the change in the population structure, 
especially that the denominators used for calculation were 
estimated numbers from previous censuses.

The trends in the incidence rates for Bahrainis and non-
Bahrainis varied. For Bahrainis, PTB incidence rates were 
decreasing while EPTB among them is increasing across 
the study period. This finding interestingly differed from 
what was found previously in Bahrain  where  the  overall  
incidence  among  Bahrainis  was  declining  and  EPTB 
incidence was not rising.9 It was also observed that the 
overall incidence rates among migrant workers was higher 
than for Bahrainis.9 The lower rates among Bahrainis 
could be explained by TB under-diagnosis or due to less 
disease incidence among them. On the other hand, the 
higher rates among non-nationals could be attributed to 
the higher prevalence of TB in the country of origin with 
contributions from a range of socio-economic factors.9, 13 
These non-Bahraini workers are usually males who travel 
alone to Bahrain as their visas do not allow family entry. 
This further explains the higher frequency of TB in males 
as they are likely to live in shared accommodation which 
provide increased opportunity for new infections. For 
TB incidence rates calculations the denominator (total 
population at risk during that period) was a projection 
from previous censuses resulting in uncertainty around 
the denominator and may over or under represent the TB 
estimations.

CONCLUSIONS
Despite the overall increase of the TB incidence rates in the 
Kingdom, Bahrain still is considered to be a low prevalence 
country. Adult males were the predominant population 
and a shift to older age groups is recognized. Moreover, 
the dominant TB type was PTB. The majority of TB cases 
in Bahrain were among expatriates from TB endemic 
countries. Non-Bahrainis had higher TB incidence rates 
compared to Bahrainis. Moreover, due to the increased 
EPTB among Bahrainis, it is important to consider the 
possibility of EPTB among elderly Bahrainis with fever, 
weight loss and non-specific symptoms.

We support the Global STOP TB efforts as it is a great 
challenge to develop and implement strategies for TB 
control among workers coming from high burden countries. 
We are also advocates of mycobacterium fingerprinting 
in order to accurately evaluate the TB incidence and the 
impact of migrants on TB incidence in Bahrain.
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تأثير العمر والجنس على فاصلة QT المصححة في البالغين األصحاء الخالصة
الخلفية: بالرغم من األهمية السريرية للقياس الدقيق للفاصلة الزمنية QT و QT المصححة خالل تفسير تخطيط القلب الكهربائي، فأنه اليزال هناك صعوبة 
كبيرة في القياس الدقيق لهذه الفاصلة وتحديد القيمة العليا المقبولة لكل من الجنسين، وباألضافة الى تأثير جنس الشخص فأن هذه الفاصلة تتأثر ايضا بعمر 

الشخص واألصول العرقية له.
األهداف: لتقييم تأثير العمر على فاصلةQT الزمنية المصححة في كل من الجنسينبشكل منفصل فيالبالغين األصحاء.

طرق العمل: أجري تخطيط القلب الكهربائي لعينة الدراسة 563 شخص من االصحاء البالغين (386 من الذكور و 177 من االناث) الذين تتراوح اعمارهم بين 
18 الى 40 عاما باستخدام الة تخطيط القلب الكهربائي كارديوز والتي تعمل على اساس الكومبيوتر الشخصي. وبعد اجراء تخطيط القلب الكهربائي تم قياس 
فاصلة QT المصححة عن طريق الكومبيوتر ومن ثم تم تدقيقها يدويا في  V6, V5, V3, V2, II وقد اعتمدت صيغة  Bazett في تصحيح فاصلة QT الزمنية.

QTc = QT / √RR interval (RR interval in seconds)
تم حسابمتوسط  QTcلعينة الدراسة ككلومن ثملكلجنسعلى حدة؛ثم قورن متوسط QTc بين كال الجنسين وفي الفئات العمرية المختلفة في عينة الدراسة. وتم رسم 

خطوط األنحدار الخطي بين QTc مقابل العمر في كل جنس على حده.
النتائج:كان متوسط فاصلة(QTc ± SD) ضمن المعدل الطبيعي على الرغم من كونه في الحدود العليا (24.94±414.95). النسبة المئوية لألشخاص الذين 

كان لديهم استطالة في فاصلةQTc(>430 ms) في عينة الدراسة كانت حوالي 24 %.
كان متوسط QTc في األناث اطول من الذكور بشكل ملحوظ جدا (p=0.001)  كما ان عدد حاالت استطالة QTcكان اكثر في األناث من الذكور بشكل ملحوظ 
جدا (p=0.001). وان متوسط فاصلة QTc كان يزداد بزيادة الفئة العمرية لعينة الدراسة (p=0.001)، وكان هناك زيادة كبيرة في وتيرة QTc المستطيلة 

.(p=0.018)مع زيادة الفئة العمرية لعينة الدراسة
أظهرت خطوط االنحدار الخطي بين QTc مقابل العمر في كل من الجنسين على حدهأن االناث لهن فترة QTc أطول من الذكور وكان الفرق اكثر وضوحا 

في سن اصغر ويقل الفرق بين الجنسين مع زيادة العمر.
األستنتاج:أن متوسط طول فاصلة QTc في االناث كان بشكل ملحوظ أطول منه في الذكور كما وان استطالة QTc كانت اكثر تواترا في االناث منها في الذكور.
كان هناك زيادة ملحوظة في متوسط QTc مع تقدم العمر في عينة الدراسة، كما وأن تواتر استطالة QTc كان يزداد بشكل ملحوظ مع زيادة الفئة العمرية للعينة.
الذكور لديهم فاصلة QTc اقصر من االناث خاصة في الفئات العمرية االصغر في عينة الدراسة ولكن مع زيادة العمر فأن هذا االختالف بين الجنسين يصبح اقل.

ABSTRACT
Background: In spite of the clinical importance of accurate measurement of QT and corrected QT intervals during 
electrocardiographic interpretation, there appears to be some considerable difficulty in its precise measurement and in the 
determining of the upper accepted value for each gender. In addition to gender, QT intervals can also be affected by age 
and racial factors.
Objectives: To evaluate the impact of age on corrected QT interval in healthy adults according to gender.
Methods: Electrocardiograms from 563 apparently healthy adults (386 male and 177 female) aged 18-40 years were 
obtained using Cardios PC based ECG machine; 12-lead ECGs were recorded and corrected QT interval was measured 
by computer and  reviewed manually in leads II, V2, V3, V5 and V6. The correction of QT interval was based on Bazett’s 
formula.  
The mean QTc was calculated for the whole study sample and then for each gender separately; the mean QTc was 
compared between genders and in different age groups. Linear regression lines of QTc versus age were drawn in each 
gender separately.
Results: The mean ±SD of QTc (414.95 ±24.94) in the study sample was within normal range although close to upper 
limits. Subjects with prolonged QTc (>430 ms) represented about 24% of the total. The mean QTc in females was 
significantly longer than males (p=0.001), prolonged QTc was also significantly more frequent in females (p=0.001). 
There was a significant increase in the mean QTc with increasing age in the study sample (p=0.001), and a significant 
increase in the frequency of reported prolonged QTc with the older age group (p=0.018). Linear regression lines of QTc 
versus age in each gender separately have shown that females have longer QTc than males; the difference was more 
noticeable in younger females and decreased with increasing age.
Conclusions: QTc interval is both age and gender dependent, so it is worth using linear regression lines drawn according 
to age and gender in the determination of its normal value.
Keywords: corrected QT interval; healthy adults; age; gender
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INTRODUCTION
The QT interval represents both events of ventricular 
depolarization and repolarization; it is measured from the 
beginning of the QRS complex to the end of T wave. It 
varies inversely with the heart rate (HR). A rate-corrected 
QT interval (QTc) can be calculated as:

QTc = QT/√RR interval (in seconds) “Dr. Bazett’s 
formula”1, 2

• Normal QTc: 350-430 ms for heart rates of 60-100 
bpm.

• Prolonged QTc: >430 ms; some references consider  
>440 ms.

• Short QTc: <350 ms for heart rates of 60-100 bpm.

The QT interval in ECG is of significant clinical 
importance, primarily because prolongation of this interval 
can predispose to a potentially fatal ventricular arrhythmia 
known as torsade de pointes. Prolonged QT interval may 
be inherited, i.e. Long QT Syndrome (LQTS), drug induced 
or due to electrolyte imbalance including hypokalemia and 
hypomagnesaemia3. Individuals with LQTS may or may 
not manifest QT prolongation on a resting ECG, rarely it 
may be triggered by exertion, swimming, emotion, auditory 
stimuli, or may occur in the post partum period and lead to 
life-threatening torsade de pointes ventricular tachycardia4.

Short QT syndrome (SQTS) was first described in 2000 
by Gussak et al.5 It is reported that the short QT interval 
(usually ≤320 ms) is associated with increased risk of 
paroxysmal atrial fibrillation, syncope and sudden cardiac 
death (SCD)4, 5.6.

In spite of the clinical importance of accurately measuring 
the QT interval, its measurement can be  quite challenging 
for several reasons, these include identifying the beginning 
of the QRS complex and end of the T wave, determining 
which lead(s) should be used, and adjusting of the measured 
interval for rate, QRS duration, and gender7. Because the 
onset of the QRS and the end of the T wave do not occur 
simultaneously in every lead, the QT interval duration will 
vary from lead to lead by as much as 50 to 65 ms4. When 
the interval is to be measured from a single lead, the lead 
in which the interval is the longest most commonly is lead 
V2or V3

4. 

It has been recommended that QT measurement should 
be made in leads II and V5 or V6; and several successive 
beats should be measured with the longest value being 
used8. The main difficulty lies in correctly identifying the 
point where the descending limb of T wave intersects the 
isoelectric line, particularly when there are T and U waves 
that are close together8, 9, large U waves (>1 mm) that are 
fused to the T wave should be included in the QT interval 
measurement, while smaller U waves and those that are 
separate from T wave should be excluded8, 10.

In automated computerized electrocardiographic systems, 
the interval is typically measured from a composite of all 

leads, with the interval beginning with the earliest onset of 
the QRS in any lead and ending with the end of the final T 
wave in any lead4.

The duration of the QT interval varies widely in the general 
popula tion, which can be as a result of the substantial 
variation in measurements between repeated recordings in 
the same person (explaining as much as one-third of the 
variation), as well as inter-individual variations in various 
biologic, pharmacologic, metabolic, and genetic factors11, 

12.

One of the most widely acknowledged formulas used to 
correct the measured QT for the heart rate is the Bazett 
formula. Large database studies have shown that the QTc 
interval based on the Bazett formula remains signifi-
cantly affected by heart rate and that as many as 30% of 
normal ECGs would be diagnosed as having a prolonged 
QT interval when this formula is used13. The formula, 
in general, leads to over-correction of the QT interval at 
high heart rates and under-corrects at low rates. Nearly 
all computerized ECG systems use this formula for QT 
measurement correction for the heart rate.

A joint committee of the American Heart Associa tion 
and the American College of Cardiology has recently 
recommended using a linear regression function7. Several 
linear models have been proposed; one formula that has 
been shown to be relatively insensitive to heart rate13 is 
Hodges formula:

QTc = QT+1.75 (HR - 60)
Where HR is the heart rate; the intervals are measured in 

milliseconds.

Additional factors affecting the variability in QT and QTc 
intervals were reported in a recent survey which indicated 
that many clinicians simply do not know how to measure 
the QT interval. Although 61% of the respondents were 
able to identify what the QT interval represented on an 
ECG, it was found that only 36% correctly measured it14.

A study by Bazett in 1920 was the first description of 
longer corrected QT interval in women. This study reported 
a mean difference of 24 ms between men and women15; 
subsequent studies using various methods of correcting the 
QT interval have confirmed this gender difference16, 17.

The aim of this study was to evaluate the impact of age on 
QTc interval in each gender.

METHODS
The present study was conducted on 563 healthy individuals, 
386 male and 177 female, aged 18-40 years, from 26th Feb. 
2012 to 23rd Jan. 2013. Individuals included in the study 
were free from any cardiovascular abnormality or any other 
disease or condition affecting the cardiovascular system. 
Assessments were made by the researchers based on 
information obtained from participants during interview. 
Participants were recruited from the outpatient clinics 
in E.N.T, dermatology, allergy, ophthalmology, urinary, 
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general surgery, and internal medicine in Ibn Sina and 
Al-Zahrawee general teaching hospitals in Mosul city. 
Consent to participate was obtained after a full explanation 
of the aims of the study. Each participant received a clinical 
examination to exclude any cardiovascular disease: blood 
pressure (systolic <140; diastolic <90 mm Hg); oral 
temperature (36.2-37.2 C°).

Electrocardiograms
ECGs were done in supine position and subjects were 
allowed to have at least 20 minutes rest before doing ECG. 
These were conventional 12-lead electrocardiograms 
using a Cardios computerized ECG machine and HP 
Pavilion g series laptop computer. Careful cleansing of the 
skin by 70% alcohol was done at the sites of electrodes 
placement to clean the skin from sebaceous secretions, then 
electrolytic gel was applied. Great care was taken to avoid 
the presence of any conducting material in the vicinity of the 
electrocardiogram machine. The machine was calibrated as 
1 mV equal to 10 mm amplitude, and the recording speed 
was 25 mm/second.

QTc Measurement
The QTc was measured by computer and reviewed manually 
in leads II, V2, V3, V5 and V6. QT interval was measured 
from the onset of QRS complex to the end of T wave, 
and the end of T wave was defined as the intersection of a 
tangent to the steepest slope of the last limb of the T wave 
and the baseline (Figure 1).The measured QT interval was 
then corrected for the heart rate by using Bazett’s formula.

QTc = QT/√RR interval (RR interval in seconds)

Figure 1. Measurement of QT interval; A tangent  
is drawn to the steepest slope of the last limb of the  
T wave; the end of the T wave is the intersection of this 
tangent with the baseline 18

Data Analysis and Statistical Tests

Data analysis was performed using Minitab version 14.2 
software statistical programs. Frequencies, percentage, 
mean and SD were calculated and used in describing ECG 
parameters. Independent T-test for two means, one-way 
ANOVA-test for more than two means, Z-test for two 
proportions and Chi-square test were used. P-value <0.05 
was considered significant during data analysis.

RESULTS
The mean age (±SD) of the study sample was 28.70 ±7.34 
years, of whom 386 (69%) were males and 177 (31%) 
were females. The mean QTc (±SD) with minimum and 
maximum value in the study sample are shown in Table 1. 
The percentage of subjects in the study sample with normal, 
short, and prolonged QTc interval is shown in Table 2.

Mean (SD) Minimum Maximum

QTc (ms) 414.95 
±24.94 352.20 505.00

Table 1. Mean and SD of QTc interval 

QTc interval   Point prevalence [N = 563]
     n                     %

Normal (350-430 ms) 427 75.84

Short (<350 ms) 0 0.00

Prolonged (>430 ms) 136 24.16

Table 2. The normal and abnormal findings of QTc 
interval

Parameter
Male
[386]

Female
[177] P-value*

QTc ms Mean ±SD 407.8 
±21.6

430.5 
±24.8     0.001

* Independent T-test of two means
Table 3. Gender difference in the mean QTc interval

Parameters
Male
[386]
n (%)

Female
[177]
n (%)

P-value*

Prolonged QTc 
interval (>430 ms)

56 
(14.51)

80 
(45.20) 0.001

* Z-test for two proportions
Table 4. Gender difference in prolonged QTc interval 

Comparison of the mean QTc interval (±SD) between the 
two genders is shown in Table 3, females having longer QTc 
intervals than males (p=0.001). Comparison between the 
two genders in regards to the frequency of prolonged QTc 
interval in the study sample is shown in Table 4; prolonged 
QTc was found to be more frequent in females (p=0.001).

The study sample was divided into five age groups and 
the QTc mean (±SD) was compared in these age groups. 
There was a highly significant increase in the mean QTc 
with increased age of the group (p=0.001) (Table 5). There 
was a significant increase in the frequency of prolonged  
QTc interval with increased age of the group (p=0.018) 
(Table 6).



J Bahrain Med Soc 2014 Vol. 25 No. 1 27

Parameters

Age groups (years)

P-value18 – 20
[106]

21 – 25
[121]

26 – 30
[96]

31 – 35
[104]

36 – 40
[136]

QTc ms 
Mean±SD

409.2  
±26.16

410.1  
±22.40

415.1 
±24.75

417.1   
±23.44

422.0
±25.71 0.001*

*One-way ANOVA-test for more than two means 
Table 5. Comparison between mean QTc interval and age groups

Parameters

Age groups (years)

P-value*18 – 20
[106]

21 – 25
[121]

26 – 30
[96]

31 – 35
[104]

36 – 40
[136]

Prolonged QTc interval 
(>430 ms) n (%)

20   
(18.87)

22   
(18.18)

20   
(20.83)

28   
(26.92)

46  
(33.82) 0.018

* Chi-square test d.f = 4.
Table 6. Age groups differences in prolonged QTc interval 

The impact of age on QTc interval in each gender 
separately in the study sample was evaluated by drawing 
linear regression lines of QTc versus age in each gender 
separately (Figure 2).

Age (years)

Q
Tc

 (
m

s)

4035302520
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500

475
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375
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Linear Regression lines of QTc Vs age in males and females.

Male (n=386): QTc = 391.9 + 0.575 age.

Female (n=177): QTc = 424.3 + 0.202 age.

Figure 2. The impact of age on QTc in each gender

DISCUSSION
The mean QTc interval in the study sample was within 
normal range. There were no reported cases of short QTc 
in this study, while there were 136 cases having prolonged 
QTc in the study sample (about 24%). Further evaluation of 
this relatively high percentage of prolonged QTc was done 
by calculating the mean (±SD) QTc for each gender and 
comparing them; females were found to have a significantly 
longer mean QTc than males (p=0.001). This finding of 
gender differences is in agreement with several studies 
using various methods of correcting the QT interval16, 

17. The number of female participants having prolonged 
QTc (>430 ms) was significantly greater than male 
participants (p=0.001). The most likely explanation would 
be the possibility of sex hormones having a direct and/or 
indirect effect on cardiac depolarization and repolarization, 
since the difference is not observed before puberty19, 20. 
Estrogens facilitate bradycardia-induced prolongation of 
the QT interval and the emergence of arrhythmias, whereas 

androgens shorten the QT interval and blunt the QT 
response to drugs. The male-corrected QT interval shortens 
at puberty and remains short until about 50 years of age; a 
period coinciding with the highest androgen levels. In an 
attempt to determine if the QT shortening was secondary 
to a lack of estrogen or a preponderance of testosterone, 
Bidoggia et al.21 studied a group of castrated men and 
virilised women. The electrocardiographic patterns of 
repolarization in the castrated men were slower and longer 
than that of normal men. Women with virilization exhibited 
faster and shorter repolarization than normal women and 
castrated men. The abnormal repolarization observed 
in castrated men normalized with the administration of 
testosterone, implying that testosterone plays an important 
role in modulating cardiac repolarization. Burke et 
al.22, showed that the differences in autonomic tone and 
menstrual cycle variability in the corrected QT in women 
at rest do not appear to be responsible for the gender 
differences in the QT interval. The gender differences in the 
corrected QT interval may be, to some extent, dependent 
on the correction formula used. A linear correction formula 
provides less of a gender difference than does the Bazett 
formula23.

To evaluate the effect of age on QTc in the study sample, 
the study sample was divided into five age groups and then 
QTc mean (±SD) has been compared in these age groups. 
There was highly significant increase in the mean QTc 
with increased age of the group (p=0.001). Also, when 
the reported prolonged QTc were compared between the 
five age groups a significant increase in the frequency of 
prolonged QTc interval was found with increased age of 
the group (p=0.018).

The results of this study were in agreement with a number 
of studies which have demonstrated that QT interval is 
longer in young and middle-aged females than in males. 
The gender difference is potentially important because 
women are generally considered to be more prone than men 
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to malignant arrhythmias in LQTS. The gender difference 
appears during adolescence and adult life7, 19, when the rate-
adjusted QT shortens in males, possibly due to the effects 
of testosterone, but undergoes little change in females at 
the same age.

The gender difference in rate-adjusted QT interval 
decreases after 40 years of age and practically disappears in 
older men and women. For that reason separate gender- and 
age-specific QT-adjustment formulas have been proposed 
to accommodate these differences24-26.

In order to have a clearer picture about the impact of age 
in each gender, linear regression lines of QTc versus age 
were drawn separately for each gender. According to these 
regression lines females have longer QTc throughout the 
age range of the study sample, but the gap shortens with 
increased age, with the biggest gap occurring at younger 
ages. Both genders have shown lengthening of QTc interval 
with age, but in males the lengthening was clearer than in 
females.

CONCLUSION
In conclusion, because QTc interval is both age and 
gender dependent the use of linear regression lines for 
determination of normal QTc interval can prove to be 
beneficial.
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ABSTRACT
Background: Anemia in children is a frequent problem. Worldwide, it affects 25% of the population ranging from 64.6% 
in Africa to 3.4% in North America. Iron deficiency is the main cause of anemia. Even though studies indicate that the 
percentage of anemia among preschool children is decreasing in Bahrain, it is still considered high and needs immediate 
intervention.

Objective: To estimate the prevalence of anemia among nine-month-old infants attending child screening services in 
local health centers during the month of July 2012, and to examine the correlation between hemoglobinopathies and 
anemia in mothers during pregnancy and anemia in infants.

Methods: This was a descriptive, retrospective study. The records of 1,378 nine-month-old infants attending mother and 
child care for child screening services in all local health centers during July 2012 were studied. 

Results: 1,230 infants (89.3%) had hemoglobin level test done. 498 cases (40.5%) were anemic, mainly of the mild 
type; 208 anemic children (41.8%) had no hemoglobinopathies, 140 (28.1%) had hemoglobinopathies and 150 (30.1%) 
were not tested for hemoglobinopathies. The commonest type of hemoglobinopathy was alpha-thalassemia, 91 (18.5%), 
followed by sickle cell trait, 58 (11.6%).  224 of the mothers of anemic infants (45%) had no anemia and 218 (43.8%) 
were anemic. Overall, 338 mothers with anemic infants (76.4%) had no hemoglobinopathies.

Conclusion: Anemia among infants is decreasing in the Kingdom of Bahrain generally and decreasing with age specifically 
but it is still considered a severe public health problem. Most of the cases of anemia among nine-month-old children are 
due to iron deficiency anemia and one-fifth of the cases are hemoglobinopathies. It is recommended that iron drops be 
supplied as daily dietary supplementation at weaning and to be continued for one year for those with negative sickle cell 
disease and thalassemia test at birth.

Keywords: prevalence of anemia; child screening services; hemoglobinopathies; Bahrain

Table 1. Cut-off levels for anemia based on WHO criteria

INTRODUCTION
Anemia is a condition in which the body does not have 
enough healthy red blood cells due to a decreased 
concentration of hemoglobin and red blood cell mass.1 
According to the World Health Organization, anemia 
in children is based on age specific cut-off levels of 
hemoglobin. See Table 1.2

Globally, anemia affects 1.62 billion people which 
corresponds to 25% of the world’s population and the 
higher prevalence is among preschool-age children, 47.4%, 
ranging from 64.6% in Africa to 3.4% in North America; 
it is lowest in men, 12.7%.3 Iron deficiency anemia ranks 
number nine among 26 risk factors in the Global Burden 
of Disease (GBD) and accounts for 841,000 deaths and 
35,057,000 disability-adjusted life-years lost.4

Iron deficiency anemia contributes to poor cognitive 
development, increased maternal mortality and decreased 
work capacity. It is caused by iron-poor diet, rapid growth 
(in the first year of life and in adolescence), or the inability 
of the body to absorb iron such as with cow’s milk. Iron 
deficiency anemia during pregnancy adversely affects the 
iron level of the infant at birth. In the first 6 months of 
age, iron stores are dependent on what has occurred during 
pregnancy. The fetus extracts iron in amounts proportional 
to the levels available in the mother. Infants of mothers 
with moderate and severe anemia have significantly lower 
cord serum ferritin levels and poor iron stores at birth. 
Iron deficiency commonly develops after six months of 
age if the complementary foods do not provide sufficient 
absorbable iron, even for exclusively breastfed infants.5 
Another cause of anemia in infants is hemoglobinopathies, 
inherited variants in a recessive gene that involves the 
synthesis of a portion of adult hemoglobin (hemoglobin A). 
The World Health Organization estimates that at least 5% 
of adults globally are carriers for a hemoglobin condition, 
2.9% thalassemia and 2.3% for sickle cell disease. Other 
causes of anemia are rare.6  
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In Bahrain, all infants have their hemoglobin level checked 
at nine months of age. Using the hemoglobin level as an 
indicator, 48% of children under five years of age were 
found to be anemic and 60% of infants 6-9 months of age 
were anemic according to a study done in 1995,7 while a 
national estimate of anemia (1993-2005) showed 24.7% of 
preschool children had anemia,3 but recent annual statistics 
of 2012 showed that anemia dropped to 31% in same age 
group. However, it is still considered a moderate public 
health problem. 

To address this public health problem and to provide a clear 
and simple recommendation for prevention and treatment 
of anemia in children, this study was done to estimate 
the prevalence of anemia among nine-month-old infants 
attending child screening services in local health centers 
all over the Kingdom during the month of July 2012 and 
to describe the impact of hemoglobinopathies and the 
relationship of anemia in mothers during pregnancy to 
anemic infants.

METHODS
All nine-month-old infants born in September 2011 that 
visited screening services in Primary Health Care during July 
2012 and had their hemoglobin levels tested were included 
in the study. Testing of hemoglobin at nine months of age is 
recommended by the National Child Screening Guidelines 
in Bahrain, which is similar to the recommendations of 
the Centers for Disease Control (CDC), United States 
Preventive Services Task Force (USPSTF), the American 
Academy of Family Physicians and the American Academy 
of Pediatrics which have recommended that all infants at 
high risk for iron deficiency anemia be screened between 9 
and 12 months of age regardless of blood lead level.8 

Hemoglobin level is tested by finger prick using a 
hemoglobin meter (Hem cue machines) in local health 
centers. The child is considered anemic if his/her 
hemoglobin level is below 11 g/dl. The result of hemoglobin 
electrophoresis, collected from cord blood at birth as part 
of the national newborn screening program, is usually 
taken from the child screening booklets or the electronic 
laboratory system using the temporary personal card of the 
infant or telephone number of either of the parents. 

Information about the mothers was taken from the Mother 
and Child Health Oracle system and the electronic 
laboratory system is used to get the last hemoglobin level 
done during pregnancy and hemoglobin electrophoresis 
of the mother. The mother is considered anemic if her 
hemoglobin level during pregnancy is less than 11 g/dl. 

The study included all twenty-two governmental health 
centers, i.e. all the health centers that provide mother 
and child health services in the Kingdom of Bahrain. 
Governmental health centers in the country give care to 
around 70% of the population.

RESULTS
1,378 records for nine-month-old children were studied, 

1,230 had hemoglobin level (Hb) test done (89.3%) of 
which 498 cases were anemic (40.5%). Gender distribution 
among anemic patients was: male 224 (45%) and female 
274 (55%).

Table 2 shows that the majority of anemic cases are of a 
mild degree and some are of moderate degree of anemia. 
None of the cases attending the child screening services in 
the health centers had a severe degree of anemia. 

Table 3. Distribution of anemia in nine-month-old 
children based on regions

Among the five regions in the Kingdom of Bahrain, region 
three had the highest number of anemic cases (see Table 3). 

Table 2. Degree of anemia among nine-month-old 
children attending child screening services

Of  the 498 anemic cases 348 had hemoglobin electrophoresis 
test done, the results showed that 208 (41.8%) of anemic 
children had normal hemoglobin electrophoresis, 140 
(28.1%) had hemoglobinopathies and for 150 (30.1%) the 
blood results were not available.

Table 4. Hemoglobinopathies results among anemic cases

The commonest types of hemoglobinopathies were alpha-
thalassemia (67, 13.5%) followed by sickle cell trait (SCT) 
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(35, 7%). The mixed type of hemoglobinopathy cases were 
25 (5%) (all mixed type were alpha-thalassemia with 2 
cases of sickle cell disease (SCD) and 23 cases of SCT). 
Beta-thalassemia trait was 1.4% and hemoglobin E only 
0.2% (see Table 4).

Of the total anemic children, 224 (45%) of their mothers 
had no anemia, 218 (43.8%) were anemic. Among the 
anemic mothers, 163 had no hemoglobinopathies. Overall, 
338 (76.4%) of mothers with anemic infants had no 
hemoglobinopathies (see Figure 1).

Figure1. Hemoglobin level test: mothers

Another significant finding in MCH statistics for 2012 was 
that infants at nine months of age had an anemia prevalence 
of 31%. It decreased gradually with age reaching 17.7% at 
18 months and 4.23% at school entry, similar to findings of 
an old study done in 19957 in southern Iranian children.11 
This could be due to treatment and better diet intake with 
increasing age. This also raises the issue whether to start 
iron drops at weaning for all children at 6 months with 
negative hemoglobinopathy test at birth for about one year.

Regarding hemoglobinopathies, the frequency of beta-
thalassemia in Bahrain was found to be low to moderate 
compared with other Gulf countries such as the UAE, Qatar 
and Kuwait. Sickle cell disease (SCD) is more common 
than beta-thalassemia in Bahrain, the incidence of SCD 
affecting newborns was found to be 0.7% in 2008, 0.6% in 
2009, and 0.4% in 2010. A study among secondary school 
students in Bahrain from 1999-2008 showed that the mean 
prevalence of the beta-thalassemia trait and major were 
3.5% and 0.032%, respectively.13-15

A study of hemoglobinopathies in Oman through a 
national register showed that 10% had sickle cell anemia 
and 4% had beta-thalassemia major. Another survey in 
Oman  revealed that hemoglobinopathies are prevalent in 
Oman; the prevalence of sickle cell trait was 6%, and of 
beta-thalassemia 2%. The prevalence of sickle cell and 
homozygous beta-thalassemia were 0.2% and 0.07%, 
respectively.16

A survey done in Qatar using the results of all hemoglobin-
electrophoresis performed in a hematology laboratory at 
Hamad Hospital for Qatari residents revealed that 16.33% 
were found to carry a structurally abnormal hemoglobin 
variant of one type or another, and 14.63% had sickle cell 
hemoglobin.17 In southern Iran the prevalence of sickle cell 
trait and sickle cell anemia has been estimated to be around 
1.43% and 0.1%, respectively, beta-thalassemia has a high 
prevalence (around 10%) in the north.18

Excluding the unavailable results, most of the infants in our 
study can be treated with iron drops. In addition to iron 
drops supplementation, fortifying weaning food is needed 
as the iron demand is less than the iron intake. 

Another less common cause of anemia is lead poisoning. 
Both the Centers for Disease Control and Prevention 
(CDC) and the American Academy of Pediatrics (AAP) 
recommended that all children have their blood lead 
concentration measured at between 1 and 2 years of age.19

The national program for newborn screening for 
hemoglobinopathies and hypothyroidism is done for all 
newborns delivered in governmental hospitals by testing 
cord blood at birth.  In this study 30% of the results were 
not available, either due to not merging the temporary 
identification number at birth with the permanent 
identification number or screening was not done. 

Anemia is a problem frequently seen among pregnant 
mothers. Studies in the Gulf countries have shown that 
iron deficiency anemia is a serious public health problem 

Table 5. WHO category of public health significance of 
anemia

DISCUSSION
Anemia in infants is a frequent laboratory result challenging 
general medical doctors in primary health care, even though 
studies indicate that the percentage of anemia is decreasing 
in the Kingdom it is still high as seen in this study, it 
reached 40.5% which is considered a severe public health 
problem using the WHO population-specific hemoglobin 
classification (see  Table 5). 

Studies have shown that the prevalence of anemia in the 
Arab Gulf countries is high, ranging in preschool children 
from 20-67% and among school children from 13-50%, 
using hemoglobin level as indicators.9

In comparing the problem with other countries, the level 
of anemia in Bahrain is as high as it is in the other Arab 
Gulf countries but it is higher than in the United States of 
America where the average prevalence of iron deficiency 
anemia in infants 1–2 years is 6 to 17 per 1000.10 In southern 
Iran the prevalence of iron deficiency anemia was found 
to be 19.7% in children between 6 months and 5 years of 
age.11 In Oman, the prevalence of anemia among preschool 
children was 42%. Anemia prevalence was significantly 
higher in children under 2 (66%) compared to those 2-5 
years of age (26%).12
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among pregnant women, the prevalence ranging as high as 
54% in Bahrain to the lowest in the region in Qatar around 
30%.20 In Bahrain, 33.5% of pregnant women were anemic 
and 40% of them had iron deficiency anemia according to 
a survey done in 1995,21 while in 2003, 51% of women of 
childbearing age had anemia and 25% had iron deficiency 
anemia.7 Recent statistics in 2012, showed that out of 
12,750 mothers, 27.8% had anemia at booking. Many 
studies showed that maternal anemia can cause anemia 
in their infants,  a prospective study in Jordan showed a 
significantly higher anemia in infants born to anemic 
mothers (81%) compared to controls (65%).22 

In this study, 44% of the mothers of anemic infants were 
anemic but this requires further investigation especially as 
the control group of non-anemic infants was not included 
in the analysis.

CONCLUSION
Although studies have shown that anemia among children 
is decreasing in the Kingdom of Bahrain generally and 
decreasing with age specifically, it is still considered 
a severe public health problem.  More efforts should 
be made to prevent anemia at 9 months. As most of the 
cases of anemia among 9-month-old infants are due 
to iron deficiency anemia and one-fifth only is due to 
hereditary untreatable hemoglobinopathies, the following 
recommendations are suggested:

•	 To supply iron drops as daily dietary supplementation 
at weaning and to continue them for one year for those 
with low hemoglobin and negative hemoglobinopathy 
tests.

•	 To encourage breast feeding. 
•	 Attention should be given to health education in the 

media and in child and maternity clinics. Mothers 
should receive appropriate advice on the benefits 
and side-effects of iron supplementation. Education 
on healthy food habits at weaning with emphasis on 
increased consumption of foods that enhance iron 
absorption should be included in any health and 
nutrition education program. Information on causes 
and management of anemia is important for school 
children and can be included in school curricula.

•	 To make the neonatal screening test for 
hemoglobinopathies available by finding a process to 
automatically merge the temporary ID number with 
the permanent one. The process of registration of these 
results should be reviewed to get the maximum benefit 
of the screening test; especially since alpha-thalassemia 
cannot be easily detected with increasing age.

•	 Further studies investigating factors that might play a 
role in anemia in the GCC are recommended.
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الملخص

تهدف هذه الدراسة إلى استقصاء مدى انتشار نسبة بيلة األلبومين المجهرية والصريحة وعوامل  الخطورة عند مرضى السكري من 
النمط الثاني بين عينة عشوائية تتكون من869 مريض من مرضى الداء السكري المراجعين للمركز الوطني للسكري و الغدد الصماء 
والوراثة، كما تهدف الدراسة إلى تحديد مدى وجود ارتباط بين بيلة األلبومين المجهرية والصريحة وعدد من المتغيرات المستقلة 
والتي تتضمن ارتفاع الخضاب الغليكوزي في الدم وارتفاع التوتر الشرياني و مدة الداء السكري وشحوم الدم ومشعر كتلة الجسم 

والتدخين والعمر والجنس ووجود اعتالل الشبكية السكري . 
تم  إجراء الدراسة في المركز الوطني للسكري والغدد الصم والوراثة (عمان-األردن).تضمنت عينة الدراسة (869 ) مريضآ والتي 
تتراوح أعمارهم من 30 سنه فما فوق من الذين يعانون من الداء السكري النمط الثاني والذين يراجعون المركز الوطني للسكري 

والغدد الصم والوراثة.
لقد بدأت الدراسة بتاريخ 1 أيلول 2007 وامتدت إلى 10 كانون ثاني 2008. و قد تم تشخيص بيلة األلبومين المجهرية والصريحة 
عندما يكون هناك إيجابية  في نسبة األلبومين على الكريتنين في عينة الصباح العشوائيه ، على األقل في عينتين من ثالث  عينات 
متوالية خالل  فترة الجمع التي امتدت من شهر إلى ثالثة  شهور على حسب تعريف جمعية السكري األمريكيه. و قد تم الحصول على 

النتائج المخبرية والفحوص السريرية من ملفات المرضى الطبية.
	 بلغت نسبة الذكور (56.0%)  ونسبة اإل ناث (44.0%) من بين جميع المرضى المفحوصين. •
	 بلغ كل من متوسط العمر ومدة السكري  57.8 و 9.5 سنة على التوالي.•
	 تبين أن 62.4% من المرضى كانوا يعالجون بخافضات السكر الفموية ، و4.3% كانوا يعالجون باإلنسولين، و 31.7% كانوا •

يعالجون بخافضات السكر الفموية و اإلنسولين معآ، بينما 1.6% كانوا يعتمدون على الحمية وحدها.
	  بلغ متوسط قيمة الخضاب الغليكوزي  %7.71.•
	 بلغت نسبة بيلة األلبومين الكلية بين المشاركين  34.6% ، و ذلك على النحو التالي •

1.   بيلة األلبومين المجهرية  وجدت في 29.3% من المشاركين.
2.   بيلة األلبومين الصريحة وجدت في 5.3% من المشاركين.

باستخدام تحليل االنحدار الخطي المتعدد تبين أن بيلة األلبومين المجهرية تتأثربمعدل الخضاب الغليكوزي وبمعدل ضغط الدم 
االنقباضي و االنبساطي واعتالل الشبكية السكري، بينما تتأثر  بيلة األلبومين الصريحة بمعدل ضغط الدم األنقباضي وعامل 

الجنس واعتالل الشبكية السكري. 
تبين من نتائج الدراسة أن بيلة األلبومين الكليه هو مرض شائع بشكل كبير بين المرضى  األردنيين. وكذلك يتضح أن المسح المبكر 
لبيلة األلبومين والجهود الحثيثة لتحسين السيطرة على السكري ، وتخفيض الضغط الشرياني، مع أهمية التداخل العالجي بمثبطات 
الخميرة القابلة لألنجيوتنسين الذي ينبغي أن تؤخذ بعين االعتبار لمقاومة هذا الداء وإمراضيته بشكل جدي حيث أنها تساهم في الحد 

من انتشاره.
ABSTRACT
Objective: To investigate the prevalence of albuminuria (microalbuminuria and macroalbuminuria) in patients with type 
2 diabetes mellitus (DM) attending the National Center of Diabetes, Endocrinology, and Genetics (NCDEG) in Jordan. 
The second objective of the study was to determine if there is any association between albuminuria (microalbuminuria 
and macroalbuminuria) and a number of independent variables, including glycemic control, hypertension, duration of 
diabetes mellitus, serum lipids, body mass index, smoking, age, gender and the presence of retinopathy.

Methods: A cross-sectional study was carried out at the National Center for Diabetes, Endocrinology, and Genetics 
(NCDEG), Jordan. A total of 869 diabetic patients aged 30 years and above with type 2 diabetes mellitus who attended 
the clinic from 1st September 2007 through 10th January 2008 were included. At least two out of three random morning 
spot urine samples were collected in a three-month period to determine the urinary albumin-creatinine ratio (ACR). 
Microalbuminuria is defined as an ACR of 30-299 mg/g and macroalbuminuria is defined as an ACR >300 mg/g according 
to the definition proposed by the American Diabetes Association (ADA). Socio-demographic, clinical, and laboratory data 
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were obtained from the medical records of patients. Statistical analysis was carried out using the Statistical Package for 
the Social Sciences (SPSS, version 11.5).

Results: Out of the 880 patients recruited, 5 (0.6%) were excluded due to the presence of urinary tract infections and 
6 (0.7%) for the presence of congestive heart failure, leaving 869 patients for evaluation. There were 56.0% male and 
44% female. The mean age and duration of diabetes were 57.8 years and 9.5 years, respectively. Approximately 62% 
were being managed by oral hypoglycemic agents alone, 4.3% by insulin alone, 31.7% were on a combination of oral 
hypoglycemic agents and insulin and slightly less than 2% were on dietary measures alone. The mean value for HbA1c 
was 7.71%.  The overall prevalence of albuminuria among participants was found to be 34.6%; microalbuminuria (29.3%) 
and macroalbuminuria (5.3%).  Multivariate logistic regression analysis identified HbA1c, SBP, DBP and the presence 
of retinopathy as independent risk factors for microalbuminuria and SBP. Male gender and presence of retinopathy were 
identified as independent risk factors for macroalbuminuria.

Conclusion: Albuminuria is highly prevalent among Jordanians with type 2 diabetes. This calls for early and universal 
screening of urinary albumin. There is also an urgent need for measures that target tight glycemic and optimal blood 
pressure control and the use of renin-angiotensin system blockade.  

Keywords: diabetes mellitus; microalbuminuria; macroalbuminuria; Jordan

INTRODUCTION

Diabetes mellitus (DM) is considered to be a major health 
problem that is predicted to turn into a global epidemic, 
affecting around 171 million people worldwide.  The World 
Health Organization predicts that this number will rise to 
366 million by 20301. In Jordan, the reported prevalence 
of diabetes among adults was 13.4% in 1998, while in a 
recent study the age standardized prevalence of DM was 
17.1%; confirming that the prevalence of DM in Jordan is 
also increasing2.

Among all the complications of diabetes mellitus, 
nephropathy is the diabetes-specific complication with the 
greatest mortality3. Although in the past the risk of renal 
complications were thought to be considerably lower 
among patients with type 2 diabetes than among those with 
type 1 diabetes3, there is an increasing body of evidence 
that the risk of nephropathy with progression to end-stage 
renal disease (ESRD) is not dissimilar in the two groups4.

It is not surprising to see the emergence of more patients 
with ESRD among type 2 diabetics because of the increasing 
prevalence of type 2 diabetes and the improved survival 
rates of diabetic patients with renal failure4. Nephropathy 
associated with type 2 diabetes is the most frequent cause 
of ESRD in the United States, Europe, and Japan3. In 
Jordan, DM was the cause of ESRD in 10.5% of patients 
on haemodialysis in 19925, increasing to 29.2% in 20036. 
Although the magnitude of the disease has been better 
defined in developed countries, the situation is particularly 
serious in the developing countries where healthcare 
resources may often be limited7. One of the initial markers 
of this condition is microalbuminuria, which generally 
indicates an increased risk of deteriorating renal function 
and mortality8. Microalbuminuria is also a well-established 
marker of increased cardiovascular disease risk8. It is 
defined as 30 to 299 mg/dl in a 24-hr collection or 30 to 
299 µg/mg in a spot collection, whereas macroalbuminuria 
is defined as ≥300 mg/dl in a 24-hr collection or ≥300 µg/
mg in a spot collection9. Without specific interventions, 
20-40% of type 2 diabetic patients with microalbuminuria 

progress to macroalbuminuria (overt nephropathy), but 
by 20 years after the onset of overt nephropathy, only 
~20% will have progressed to end-stage renal disease9.    

Macroalbuminuria is a strong and independent predictor 
of increased cardiovascular morbidity and mortality and 
its presence predicts loss of kidney function10. Diabetic 
retinopathy can be found in more than 90% of type 
1 diabetic patients with nephropathy11. However, the 
relationship between albuminuria and diabetic retinopathy 
(DR) was less predictable in type 2 diabetes11.

 Several studies have shown that there is a significant
 association between diabetic nephropathy and variables
 such as glycemic control, hypertension, hyperlipidemia,
                                                                                                 smoking, obesity, and duration of DM 8, 9, 11, 12, 13, 14.

A better understanding of the prevalence of albuminuria 
and the associated risk factors is required to enable the 
further development of strategies for diabetic nephropathy 
in Jordanian patients diagnosed with type 2 diabetes, in 
view of the increased prevalence of diabetes and IFG in 
Jordan 2.  To date, there is no data available documenting 
the prevalence of albuminuria among type 2 diabetics in 
Jordan.                                                                                                                        

METHODS
A cross-sectional study was conducted at the National 
Center for Diabetes, Endocrinology and Genetics (NCDEG) 
in Amman, Jordan.  It comprised a systematic sample 
of 869 type 2 diabetic patients attending the NCDEG 
from 1st September 2007 through 10th January 2008. The 
study was approved by the NCDEG Ethics Committee. 
Relevant sociodemographic, clinical and laboratory data 
were obtained from the medical records of the patients.  
Anthropometric measurements were taken, including 
weight and height to estimate body mass index (BMI) [Kg/
m2]. ‘Overweight’ is classified as having a BMI of 25.0 to 
29.9, and obesity as having a BMI of ≥30 as defined by the 
WHO15.   Blood pressure was measured using standardized 
sphygmomanometers on the right upper arm while the 
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subject was in a sitting position after 5 minutes’ rest.  
Fasting blood sugar, serum cholesterol, serum triglyceride, 
high-density lipoprotein (HDL) and low-density lipoprotein 
(LDL) were assayed by enzymatic methods. Glycosylated 
hemoglobin (HbA1c) was analyzed by using a high-
performance liquid chromatography (HPLC) method (Bio-
Rad); HbA1c was considered normal if <7%16.    

Fresh random morning spot urine was examined by 
the strip test (Combur 9 Test) for leucocytes, nitrites 
and blood. Patients with positive nitrites, indicative of 
significant bacteriuria, and patients with erythrocytes and/
or leucocytes equal to or above 5 cell counts  per microliter, 
indicative of hematuria or/and pyuria, were excluded from 
the analyses. Microalbuminuria can be diagnosed when 
the urinary albumin to creatinine ratio is 30-299 mg/g in at 
least two of three urine collections in a three-month period. 
Whereas to designate a patient as having macroalbuminuria 
the same ratio is ≥300 mg/g 9.

Diabetic retinopathy was detected by direct ophthalmoscopy. 
The International Clinical DR severity scale, adopted by 
the American Academy of Ophthalmology (AAO)17 and the 
International Council of Ophthalmology (ICO)18, was used 
to classify patients into non-proliferative DR (NPDR), and 
proliferative diabetic retinopathy (PDR). 

Statistical Analysis

Statistical analysis was carried out using Statistical 
Package for the Social Sciences (SPSS, version 11.5). 
Chi-square tests and multivariate logistic regression was 
used to assess the correlation between microalbuminuria 
and macroalbuminuria and their risk factors. Separate 
regression models were used for microalbuminuria and 
macroalbuminuria. 

RESULTS
Characteristics of the Study Population 

Of the 880 patients recruited, 5 (0.6%) were excluded due 
to the presence of urinary tract infections and 6 (0.7%) 
for the presence of congestive heart failure, leaving 869 
patients for evaluation. There were 487 (56%) men and 382 
(44%) women. The mean age of the total study population 
was 57.8 ±9.1 years and the mean duration of diabetes was 
9.5 ±7.5 years. Of the total sample, 15.9% were smokers 
while 20.7% were past smokers and 90.4% were obese or 
overweight. The majority of the patients had systolic and 
diastolic blood pressure below the 130/80 mm Hg target 
(see Table 1).  

Clinical and Biochemical Characteristics of the Study 
Population 

As shown in Table 2, the majority of the sample population 
(67.9%) had hypertension.   Dyslipidemia was present 
in 94.6% of the study patients. Hypertriglyceridemia, 
hypercholesterolemia, high LDL cholesterol, low HDL 
cholesterol levels among males and low HDL cholesterol 
levels among females were reported among 40.4%, 13.5%, 

46.1%, 46.4%, 58.9% of these patients, respectively. Only 
35.3% had HbA1c <7%. About one-third of patients had 
retinopathy.  

Table 1.  Sociodemographic and anthropometric 
characteristics

Table 2. Clinical and biochemical characteristics of the 
participants
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Treatment Modalities 

A high proportion of the diabetic patients (62.4%) were 
managed by oral medication alone, 4.3% by insulin alone, 
31.7% of the patients were on a combination of oral 
medication and insulin, while 1.6% of the patients were 
following only a dietary regimen as part of their diabetes 
management.   

OAA: Oral Anti-diabetic Agents
Figure 1. Anti-diabetic treatment

Most of the study participants (74.8%) were also on 
antihypertensive treatment. Drugs used were angiotensin-
converting enzyme inhibitors (ACE) (38.1%), angiotensin 
receptor blockers (ARBs) (27.5%), combined ACEI and 
ARBs (1%), beta-blockers (32.1%), alpha-blockers (1.4%), 
dihydropyridine calcium channel blockers (18.9%), 

Figure 2. Antihypertensive treatment

nondihydropyridine ca-channel blockers (3.5%) and 
diuretic (28.7%) (see Figure 2). The majority of patients 
(74.5%) were receiving a lipid-lowering agent.    

The Prevalence of Diabetic Microalbuminuria and 
Macroalbuminuria According to Sociodemographic 
and Anthropometric Characteristics   

Overall, 34.6% of the patients with diabetes had 
albuminuria (29.3% had microalbuminuria and 5.3% 
had macroalbuminuria). No significant differences 
in gender and smoking were noted among patients 
with microalbuminuria and macroalbuminuria. The 
microalbuminuric patients were older compared with the 
normoalbuminuric group (p=0.001). There was an increase 
in frequency of microalbuminuria and macroalbuminuria in 
patients who had diabetes of more than 11 years duration. 
Mean SBP were significantly higher with microalbuminuria 
and macroalbuminuria compared with normoalbuminuria 
(p<0.0005). However, diastolic blood pressure was higher 
only in the normoalbuminuric patients (p<0.0005). Patients 
with microalbuminuria were predominantly obese and 
overweight (p=0.02). See Table 3.

The Prevalence of Diabetic Microalbuminuria 
and Macroalbuminuria According to Clinical and 
Biochemical Characteristics   

The presence of hypertension, hypertriglyceridemia and 
hypercholesterolemia were significantly higher with 
both microalbuminuric and macroalbuminuric groups. 
HbA1c levels were significantly higher in all groups 
with abnormal albumin. The prevalence of diabetic 
retinopathy was significantly higher in microalbuminuric 
and macroalbuminuric patients, compared with those with 
normoalbuminuria (p<0.0005). See Table 4.

Multivariate Analysis of Factors Associated with 
Diabetic Microalbuminuria after Adjusting for Other 
Factors  

In the bivariate analysis, microalbuminuria was 
significantly associated with age, BMI, duration of diabetes, 
diabetic retinopathy, HbA1c, hypercholesterolemia, 
hypertriglyceridemia, SBP, and DBP. After using stepwise 
logistic regression analysis, the only variables remaining 
significantly associated with microalbuminuria were 
mean HbA1c, mean SBP and the presence of retinopathy.  
For each 1% increase in HbA1c, the odds of having 
microalbuminuria increased by 86%.  Patients with mean 
SBP >130 mm Hg were found to be 1.85 times more likely 
to have microalbuminuria than those with SBP <130 mm 
Hg. Patients with mean DBP >80 mm Hg were found 
to be 1.47 times more likely to have microalbuminuria 
than those with DBP <80 mm Hg. The odds of having 
microalbuminuria for those who had diabetic retinopathy 
are 1.45 times more than those who did not have diabetic 
retinopathy. See Table 5.
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Table 3. Prevalence of diabetic microalbuminuria and macroalbuminuria according to sociodemographic and 
anthropometric characteristics

Table 4. Prevalence of diabetic microalbuminuria and macroalbuminuria according to clinical and biochemical 
characteristics
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Multivariate Analysis of Factors Associated with 
Diabetic Macroalbuminuria After Adjusting for Other 
Factors  

In the bivariate analysis, macroalbuminuria significantly 
associated with duration of diabetes, diabetes retinopathy, 
HbA1c, hypercholesterolemia, hypertriglyceridemia, SBP 
and DBP. After using stepwise logistic regression analysis, 
the only variables which remained significantly associated 
with macroalbuminuria were mean SBP, male gender and 
the presence of diabetic retinopathy. Patients with mean 
SBP >130 mm Hg were found to be 2.33 times more likely 
to have macroalbuminuria than those with SBP <130 mm 
Hg. Males were found to be 2.13 times more likely to have 
macroalbuminuria than females. Patients with diabetic 
retinopathy were found to be 4.77 times more likely to have 
macroalbuminuria than those without diabetic retinopathy. 

albuminuria in patients with type 2 diabetes. These studies 
yielded rates between 17 and 58.6% for albuminuria19, 20, 

21. Our study showed the prevalence rate at 34.6% which 
is in the median range. The marked variation in rate might 
be due to study design, sample selection, the method used 
for collecting urine, race and the age and gender structure 
of the population21. The prevalence of microalbuminuria 
and macroalbuminuria in our study was 29.3% and 5.3% 
respectively. The prevalence of microalbuminuria in 
this study is comparable to that found in the Hungarian 
study conducted by Molnár et al.22, which showed close 
prevalence (27.5%), but considerably higher prevalence of 
macroalbuminuria, 38.5% vs. 5.3% in our study. In Finland, 
a study conducted by Wirta et al. in recent-onset diabetic 
patients, showed almost the same prevalence as in our 
study: microalbuminuria and macroalbuminuria prevalence 
values of 29%, 4% vs. 29.3%, 5.3% among our patients23. 
However, a study carried out in the United Kingdom on 
NIDDM patients showed a lower prevalence of albuminuria 
(19%)24.  Concerning Arab countries, studies in the Kingdom 
of Saudi Arabia25 and the United Arab Emirates26 showed 
a relatively higher rate of microalbuminuria, 41.3%, 61%, 
respectively, than that observed in our results. On the other 
hand, a study in Sultanate of Oman21, showed a nearly 
similar rate (27%).                                                                                               

Hyperglycemia is considered to be one of the important 
risk factors for the development and progression of diabetic 
retinopathy27. Several studies clearly demonstrated the 
benefits of improving glycemic control and decreasing 
HbA1c concentration in decreasing this complication rate12, 

28. In our study, HbA1c showed a high correlation with 
microalbuminuria. On the other hand, macroalbuminuria 
showed no significant association with HbA1c. This finding 
is consistent with the results obtained by De Pablos et al. 29, 
but results must be considered with caution because of the 
cross-sectional design of the study.     

Our study showed a significant association between 
systolic blood pressure and both microalbuminuria and 
macroalbuminuria. Systolic blood pressure is identified as 
a risk factor for microalbuminuria and macroalbuminuria 
in many studies11, 19, 30. On the other hand, our data 
showed that diastolic blood pressure is significant with 
microalbuminuric groups only, which is consistent with the 
results of (CURES-45) study 30.

The association observed between albuminuria and the 
number of years since diagnosis was not significant in our 
study. However, this effect is difficult to determine in type 
2 diabetes. A plausible explanation for this is the fact that 
non-insulin dependent diabetes may be silent for many 
years before clinical recognition, as well as the fact that 
these patients are subject to recall bias.  This may explain 
why previous studies have reported both significant14, 29 and 
non-significant14, 22 associations between albumin excretion 
and duration of the disease.    

OR: Odds ratio; HbA1c: Glycated hemoglobin; 
SBP: Systolic blood pressure; 
DBP: Diastolic blood pressure
Table 5. Logistic regression analysis of factors associated 
with microalbuminuria

OR: Odds Ratio. SBP: Systolic blood pressure 
Table 6. Logistic regression analysis of factors associated 
with macroalbuminuria

DISCUSSION

This study measures the prevalence of the different stages 
of albuminuria in type 2 diabetic patients attending the 
NCDEG. As a national center receiving patients from all 
the country, either directly or referred from other clinics in 
Jordan, we believe that patients included in this study are 
representative of all diabetics in Jordan. Numerous studies 
have been carried out to determine the prevalence of 
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The study data failed to show a positive association 
with smoking. The hazardous effect of smoking may be 
blurred by the substantially lower proportion of current 
smokers 15.9% in our patients sample than that in the 
United Kingdom study (31%)31. A plausible explanation 
for this association is that on diagnosis of nephropathy 
patients tend to quit smoking as part of a nephropathy 
interventional program, which is not the case in patients 
with normal albumin who see no reasons to quit smoking. 
In addition, no information was recorded regarding when 
they quit and therefore this finding justifies further research 
for this phenomenon. Contrary to our results, smoking was 
significantly associated with albuminuria22.  However, Gall 
et al.14  and Varghese et al.27 did not observe any significant 
differences.

Surprisingly, gender was not statistically different when 
tested alone against the occurrence of microalbuminuria 
and macroalbuminuria. In the final regression model it 
shows significant correlation with male gender and with 
macroalbuminuria. Earlier studies have reported an increased 
association of microalbuminuria32 and macroalbuminuria20 
with men compared with women. On the other hand, 
another study revealed that female gender was positively 
associated with microalbuminuria25. However, principally 
because women have a lower creatinine excretion due to 
less muscle mass than men, it can be problematic when 
using the albumin-creatinine ratio to compare prevalence 
across genders. Thus some investigators often use a lower 
threshold for men than women25. It remains to be seen 
whether the difference in albumin excretion between 
men and women has significance for long-term risk of 
chronic disease or merely reflects the increased size of men 
compared to women. 

Age was not identified as a risk factor in our study, which is 
in agreement with the findings of several other investigators 
who reported no significant correlation between age and 
microalbuinuria11, 20, 28 and macroalbuminuria27. In contrast, 
some other studies showed that age is highly predictive 
of microalbuminuria14, 32 and macroalbuminuria40.  This 
could be attributed to the fact that our study was cross-
sectional and as such its results cannot be used to correctly 
trace or establish the role of age in the development of 
microalbuminuria and macroalbuminuria in the sample 
patients.

It is of interest that body mass index did not correlate 
significantly with either microalbuminuria or 
macroalbuminuria in the logistic regression analysis. These 
results are in agreement with previously published data21, 27, 

28, 37. On the other hand, a cross-sectional study by Cederholm 
et al. reported that the prevalence of microalbuminuria was 
positively associated with BMI32. Furthermore, one study 
reported that patients with BMI <18kg/m² were more likely 
to have proteinuria33. This issue is still unresolved and as 
such needs further investigation.                                                                                  

According to serum lipid, our study showed no association 
between serum lipids and either microalbuminuria or 
macroalbuminuria and is consistent with a number of 
other studies26, 27. This study showed that a high percentage 
of patients are on antilipidemic drugs. This might have 
afforded a degree of protection against diabetic kidney 
disease, as evidenced by several studies that lipid reduction 
by antilipidemic agents might decrease proteinuria in 
diabetic patients21, 26. While there are a number of studies 
showing a significant association between serum lipid and 
either microalbuminuria or macroalbuminuria14, 22, this 
result remains a debatable issue concerning albuminuria 
and needs to be addressed by future longitudinal studies.                                   

In this study we found that the number of patients with 
microalbuminuria, macroalbuminuria and retinopathy 
was statistically significant which was a finding supported 
by other studies17, 30. Moreover, our results revealed that 
the prevalence of DR in microalbuminuria patients was 
higher than that in macroalbuminuria patients (38.4% 
vs.10.8%), which confirmed that even patients who 
have microalbuminuria were at high risk of developing 
retinopathy11. It was surprising to note that in our 46 
patients with macroalbuminuria, 29 (63%) of them had 
DR, whereas diabetic retinopathy was absent in 17 (37%) 
of the 46 patients with macroalbuminuria. In a different 
study, analysis of type 2 diabetics with proteinuria found 
that approximately 30% did not have diabetic nephropathy 
on renal biopsy among those without retinopathy34. Type 
2 diabetics with marked proteinuria and retinopathy 
are most likely to have DNP, whereas in those without 
retinopathy it may be caused by disease other than diabetic 
glomerulopathy (hypertension, atherosclerosis, chronic 
glomerulonephritis, chronic pylonephritis)22.

CONCLUSIONS 

This is a center-based study which explored the prevalence 
of albuminuria in patients attending the NCDEG in Amman, 
Jordan, a tertiary center with referrals from all over Jordan. 
Our study showed:                                                                                                                               

l The prevalence of albuminuria (microalbuminuria 
and macroalbuminuria) observed in Jordanian 
patients diagnosed with type 2 diabetes aged >30 
years in NCDEG reached up to 34.6% (29.3% with 
microalbuminuria and 5.3% with macroalbuminuria).

l  The main risk factors for the development of 
albuminuria and its related stages in our study are 
HbA1c, SBP, presence of DR and male gender.

l  Microalbuminuria is significantly associated with 
HbA1c, SBP, and the presence of retinopathy.

l  Macroalbuminuria is significantly associated with 
SBP, presence of diabetic retinopathy, and male 
gender.         
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In conclusion, given the large numbers of persons with 
diabetes in Jordan2, the number of diabetic patients with 
microalbuminuria and macroalbuminuria is significant. 
The large pool of those with microalbuminuria 
suggests that there could be large increases in those 
with macroalbuminuria over time9. Most patients with 
macroalbuminuria eventually reach end-stage renal disease 
(ESRD)9. Although the cost of hemodialysis in Jordan is 
relatively low (US$ 17,385/patient/year), the burden is 
huge in a country with limited resources10. There is thus 
a degree of urgency for implementing early and universal 
screening programs for microalbuminuria in type 2 diabetic 
patients. Through cardiovascular risk reduction, lowering 
blood pressure, renin-angiotensin system blockade and 
glycemic control, such early and targeted intervention could 
significantly reduce the occurrence of renal complications. 
In addition, early referral to nephrologists should be 
mandatory, especially for those with macroalbuminuria 
in the absence of retinopathy, for further evaluation of 
“non-diabetic” glomerulopathies. Since DR is a frequent 
occurrence in the presence of diabetic nephropathy, it 
is particularly important to investigate all patients with 
albuminuria for DR by an experienced ophthalmologist.  
This should be according to ADA guidelines which 
recommended annual measurement of serum creatinine for 
the estimation of GFR in addition to measurement of urine 
albumin excretion15 . Further research is recommended to 
evaluate these guidelines, especially in those patients who 
manifest with decreased GFR in the absence of increased 
urine albumin excretion.                                                                                                              

REFERENCES
1. The World Health Organization, The diabetes programme, 

2004. Available at http://www.who.int/diabetes/en  Accessed 
on May 31, 2005.     

2. Ajlouni K, Jaddou H, Batieha A.  Diabetes and impaired 
glucose tolerance in Jordan: prevalence and associated risk 
factors. J Intern Med. 1998 Oct;244(4):317-23.

3. Remuzzi G, Schieppati A, Ruggenenti P. Clinical practice. 
Nephropathy in patients with type 2 diabetes. N Engl J Med. 
2002 Apr 11;346(15):1145-51.

4. Ritz E, Orth SR. Nephropathy in patients with type 2 diabetes. 
N Engl J Med. 1999 Oct 7;341(15):1127-33.

5. Takruri HR, Hamzeh YS, Sweiss A. Haemodialysis patients 
in Jordan: a comprehensive survey. Arch Dial Transplant. 
1995 24(12):678-81.

6. Batieha A, Abdallah S, Maghaireh M, Awad Z, Al-Akash N, 
Batieneh A, et al.  Epidemiology and cost of haemodialysis in 
Jordan. East Mediterr Health J. 2007 May-Jun;13(3):654-63.

7. Hafez MH, Abdellatif DA, Elkhatib MM. Prevention of 
renal disease progression and renal replacement therapy in 
emerging countries. Artif Organs. 2006 Jul;30(7):501-9.

8. Mogensen CE. Microalbuminuria predicts clinical proteinuria 
and early mortality in maturity-onset diabetes. N Engl J Med. 
1984 Feb 9;310(6):356-60.

9. American Diabetes Association. Nephropathy in diabetes 
(position statement). Diabetes Care.  2004 27(Jan.);suppl. 
1:S79-S83.

10. Gerstein HC, Mann JF, Yi Q, Zinman B, Dinneen SF, 
Hoogwerf B, et al.  Albuminuria and risk of cardiovascular 
events, death, and heart failure in diabetic and nondiabetic  
individuals. JAMA. 2001 Jul 25;286(4):421-6.

11. Lu B, Wena J, Song XY, Dong XH, Yang YH, Zhang ZY, 
et al. High prevalence of albuminuria in population-based 
patients diagnosed with type 2 diabetes in the Shanghai 
downtown. Diabetes Res Clin Pract. 2007 75:184–192.

12. United Kingdom Prospective Diabetes Study Group. 
Intensive blood-glucose control with sulphonylureas or 
insulin compared with conventional treatment and risk of 
complications in patients with type 2 diabetes (UKPDS 33). 
UK Prospective Diabetes Study (UKPDS) Group.  Lancet. 
1998 Sep 12;352(9131):837-53. Erratum in: Lancet 1999 
Aug 14;354(9178):602.

13. United Kingdom Prospective Diabetes Study Group. Tight 
blood pressure control and risk of macrovascular and 
microvascular complications in type 2 diabetes: UKPDS 
38. UK Prospective Diabetes Study Group. BMJ. 1998 
Sep 12;317(7160):703-13. Erratum in: BMJ 1999 Jan 
2;318(7175):29.

14. Gall MA, Hougaard P, Borch-Johnsen K, Parving HH.  Risk 
factors for development of incipient and overt diabetic 
nephropathy in patients with non-insulin dependent diabetes 
mellitus: prospective, observational study. BMJ. 1997 Mar 
15;314(7083):783-8.

15. WHO Expert Committee on Physical Status: the Use and 
Interpretation of Anthropometry. Physical status: the use and 
interpretation of anthropometry: report of a WHO Expert 
Committee. Geneva: WHO; 1995.  (Technical report series, 
no. 854).

16. American Diabetes Association. Standards of medical care in 
diabetes. Diabetes Care 2007  30 Supp.1:S4-S41

17. American Academy of Ophthalmology. International clinical 
classification of diabetic retinopathy: Severity of diabetic 
macular edema. Available at: http://www.icoph.org/pdf/
Macular-Edema-Detail.pdf Accessed January 11, 2006.   

18. International Council of Ophthalmology ICO international 
clinical guidelines:  diabetic retinopathy (initial and follow 
up evaluation). Available at: http://www.Icoph org/guide/
guidedi.htm website Accessed March 15, 2006.

19. Lutale JJ, Thordarson H, Abbas ZG, Vetvik K.  
Microalbuminuria among Type 1 and Type 2 diabetic patients 
of African origin in Dar Es Salaam, Tanzania. BMC Nephrol. 
2007 Jan 15;8:2.

20. Wu AY, Kong NC, de Leon FA, Pan CY, Tai TY, Yeung VT, 
et al. An alarmingly high prevalence of diabetic nephropathy 
in Asian type 2 diabetes patients: the Microalbuminuria 
Prevalence (MAP) Study. Diabetologia. 2005 Jan;48(1):17-
26.

21. Al-Futaisi A, Al-Zakwani I, Almahrezi A, Al-Hajri R, Al-
Hashmi L, Al-Muniri A, et al. Prevalence and predictors of 
microalbuminuria in patients with type 2 diabetes mellitus:   
A cross-sectional observational study in Oman. Diabetes Res 
Clin Pract. 2006  May;72(2):212-5.



J Bahrain Med Soc 2014 Vol. 25 No. 1 41

22. Molnár M, Wittmann I, Nagy J.  Prevalence, course and risk 
factors of diabetic nephropathy in type 2 diabetes mellitus. 
Med Sci Monit. 2000 Sep-Oct;6(5):929-36.

23. Wirta OR, Pasternack AI, Oksa HH, Mustonen JT, Koivula 
TA, Helin HJ, et al. Occurrence of late specific complications 
in type II (non-insulin-dependent) diabetes mellitus.  J 
Diabetes  Complications. 1995 Jul-Sep;9(3):177-85.

24. Neil A, Hawkins M, Potok M, Thorogood M, Cohen D, Mann 
J. A prospective population based study of microalbuminuria 
as a predictor of mortality in NIDDM. Diabetes Care. 1993 
Jul;16(7):996-1003.

25. Alzaid AA, Sobki S, De Silva V. Prevalence of 
microalbuminuria in Saudi Arabians with non-insulin 
dependent diabetes mellitus: a clinic-based study. Diabetes 
Res Clin Pract.  1994 Dec 16;26(2):115-20.

26. Al-Maskari F, El-Sadig M, Obineche E. Prevalence and 
determinants of microalbuminuria among diabetic patients in 
the United Arab Emirates. BMC Nephrol. 2008 Jan 29;9:1-
25.

27. Varghese A, Deepa R, Rema M, Mohan V. Prevalence of 
microalbuminuria in type 2 diabetes mellitus at a diabetes 
center  in southern India. Postgrad Med J. 2001 3877:399-
402.

28. Diabetes Control and Complications Trial Research Group. 
The effect of intensive  treatment of diabetes on the 
development and progression of long–term complications in 
insulin-dependent diabetes mellitus. N Engl J Med 329.14 
(1993): 977-86.

29. De Pablos PL, Martinez J, Martinez MP, Doreste JA. 
Prevalence of macro- and macroalbuminuria in a Canarian 
population of type 2 diabetic patients. Relationship with 
blood pressure, lipid profile, obesity and metabolic control. 
Diabetes Metab. 1998 24(4):337-43.

30. Unnikrishnan R, Rema M, Pradeepa R, Deepa M, Shanthirani 
CS, Deepa R, Mohan V.  Prevalence and risk factors of 
diabetic nephropathy in an urban South Indian population: 
the Chennai Urban Rural Epidemiology Study (CURES 45).  
Diabetes Care. 2007  Aug;30(8):2019-24.

31. Adler AI, Stevens RJ, Manley SE, Bilous RW, Cull CA, 
Holman RR, et al.  Development and progression of 
nephropathy in type 2 diabetes: the United Kingdom 
Prospective Diabetes Study (UKPDS 64). Kidney Int. 2003 
Jan;63(1):225-32.

32. Cederholm J, Eliasson B, Nilsson PM, Weiss L, 
Gudbjörnsdottir S, et al.   Microalbuminuria and risk factors 
in type 1 and type 2 diabetic patients. Diabetes Res Clin 
Pract. 2005  Mar;67(3):258-66.

33. Ramirez SP, McClellan W, Port FK, Hsu SI. Risk factors 
for proteinuria in a large, multiracial, Southeast Asian 
population. J Am Soc Nephrol. 2002   Jul;13(7):1907-17.

34. Christensen PK, Larsen S, Horn T, Olsen S, Parving HH.  
Causes of albuminuria in patients with type 2 diabetes without 
diabetic retinopathy. Kidney Int. 2000  Oct;58(4):1719-31.                              



J Bahrain Med Soc 2014 Vol. 25 No. 142

CASE REPORTS
Giant cell hepatitis and Coomb’s positive autoimmune hemolytic anemia: a case 
report and literature review

Hasan M. Isa, MBBCh, CABP* Lina F. Al Ali, MD, CABP** Afaf M. Mohamed, ABFM, MPH*** Rawia M. Hamad, 
MBBS, FRCPA****

*Consultant Pediatric Gastroenterologist, Salmaniya Medical Complex, Kingdom of Bahrain
**Pediatric Senior Resident, Salmaniya Medical Complex, Kingdom of Bahrain
***Family Physician, NBB Dair Health Centre, Kingdom of Bahrain
****Pathologist, Salmaniya Medical Complex, Kingdom of Bahrain

Correspondence to: halfaraj@hotmail.com

ABSTRACT
Giant cell hepatitis (GCH) with autoimmune hemolytic anemia (AIHA) is a rare disease occurring early in childhood. 
The exact cause of this illness is unknown and is assumed to be an autoimmune disorder. This disease often has a 
fatal outcome due to poor response to immunosuppression. In this paper, we report an 11-month-old male infant who 
presented initially with Coomb’s positive autoimmune hemolytic anemia followed by histology-proven GCH and rapid 
progression to fulminant hepatic failure and death within two months from the onset of the disease despite aggressive 
immunosuppression. In addition, we review the available literature about the clinical presentation, diagnosis and 
therapeutic options of this rare disease. 

Keywords: giant cell hepatitis; autoimmune hemolytic anemia

INTRODUCTION

Giant cell hepatitis (GCH) is commonly found in infants 
with neonatal cholestasis.1 It is also known as post-infantile 
or syncytial giant cell hepatitis, and is primarily seen in 
the first three months of life.2 Although GCH does not 
indicate a specific cause or disease, it has been associated 
with various conditions like viral infections, drug induced 
hepatotoxicity and autoimmune disorders.3 

GCH with autoimmune hemolytic anemia (AIHA) is a 
rare disease occurring early in childhood.1, 4, 5 Only 27 
cases have been reported since the disease’s description 
in 1981.6 It is a fatal disease4, 7 different from other causes 
of giant cell transformation.5 The pathogenesis of the 
disease is unknown.1, 8 Some studies suggested that the 
cause is autoimmune due to the association with Coomb’s 
positive autoimmune hemolytic anemia and the response 
to immunosuppressive therapy.1, 4, 7 GCH with AIHA 
follows a progressive, lethal course requiring multiple 
immunosuppressive therapy.4, 7, 9 The liver disease progresses 
rapidly to hepatic failure, cirrhosis and ultimately death.10 
However, to date no associated autoimmune markers have 
been  identified in affected patients.7

Several treatment modalities have been tried on patients 
with this condition. Immunosuppression using steroid and 
azathioprine was found to be beneficial.1, 10  Some cases 
which fail to respond to steroid and azathioprine have 
benefited from rituximab, a CD20 monoclonal antibody.3  
Splenectomy and liver transplant were also tried in those 
patients, however splenectomy carries a risk of death 
from infection and the liver transplant showed a high rate 

of recurrence of severe liver disease in the first month 
following the transplant.9, 11 This is the first reported patient 
with this condition in the Kingdom of Bahrain.

THE CASE  

This is a case of an 11-month-old Bahraini male, a product 
of full term normal vaginal delivery with birth weight of 
2.5 kg, who was referred to Salmaniya Medical Complex 
(SMC) for investigation and management of hemolytic 
anemia. The infant had no ante- or post-natal complications 
and he was the youngest of 10 healthy siblings of non-
consanguineous parents. There was no significant family 
history of any immune or hepatic diseases. Two months 
prior to his referral, he presented with high-grade fever of 
40° C, hypoactivity and pallor of one day duration. Physical 
examination revealed a pallor and hepatosplenomegaly. His 
Hb was 4 g/dl, thus packed red blood cell (PRBC) transfusion 
was given, along with intravenous immunoglobulin (IVIG) 
and methylprednisolone due to suspicion of AIHA, as his 
direct Coomb’s test (DCT) and indirect Coomb’s test (ICT) 
were positive. He was discharged after one week with Hb 
of 9 g/dl. Two weeks later, he became hypoactive and pale 
and his Hb dropped to 7 g/dl, thus he received the second 
PRBC transfusion and was discharged after 2 days with Hb 
of 11 g/dl. One week later, the third transfusion was given 
because his Hb was 4 g/dl. After the third transfusion, he 
was irritable, vomiting, passing dark-colored urine and 
deeply jaundiced. The patient received further IVIG for 
two days followed by oral prednisolone 5 mg TDS and was 
referred to our hospital. 
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On presentation to SMC, the patient was pale, icteric and 
febrile with a temperature of 38° C. His pulse rate was 165, 
respiratory rate 50 cycles/minute, blood pressure 111/59 
mm Hg and oxygen saturation was 99%.  His weight was 
8 kgs (between 3rd and 15th centile), height 73 cm (between 
15th and 50th centile); head circumference 43 cm (on 3rd 
centile). There was firm hepatomegaly 4 cm below the 
costal margin and splenomegaly 6 cm below the costal 
margin. The laboratory tests were repeated and the results 
are shown in Table 1 and Figure 1.   

The patient’s laboratory investigation showed positive DCT 
4+ and ICT 4+ but antinuclear antibodies (ANA), anti-
smooth muscles (anti-SM) antibodies and anti-liver kidney 
microsomal (anti-LKM) antibodies were all negative. 
He had normal glucose-6-phosphate dehydrogenase 
activity. Hepatitis A, B, C and E were all negative. 
CMV and toxoplasma serology were negative. VDRL 
was non-reactive while EBV serology showed evidence 
of past infection. Blood, urine and stool culture were 
negatives. Abdominal ultrasound showed splenomegaly, 
hepatomegaly with homogenous echo texture and no 
evidence of intra- or extra-hepatic bile duct dilatation. 
Gallbladder, kidneys and pancreas were normal. The 
patient was treated with cefotaxime, ursodeoxycholic acid, 
vitamin E orally, intravenous vitamin K, one dose of IVIG 
1 g/kg and methylprednisolone 1 mg/kg.

Figure 2. Liver biopsy, hematoxylin and eosin stain 
(20×) showing giant cells

On day 5, the patient’s clinical condition deteriorated. 
He developed fulminant hepatic failure with grade 2 
hepatic encephalopathy so he was shifted to PICU. His 
liver function tests were worsening so a higher dose of 
methylprednisolone, 30 mg/kg/day, was given. One day 
later, an ultrasound-guided liver biopsy was performed 
which showed evidence of giant cell hepatitis (GCH) with 
excess of iron deposition.

The patient was diagnosed to have GCH and Coomb’s 
positive AIHA and started on Rituximab 10 mg/kg IV 
infusion while methylprednisolone was changed to 
prednisolone 2 mg/kg/day. Desferoxamine slow infusion 4 
g/day was started because of high serum ferritin.

The patient did not improve; he continued to have 
encephalopathy and coagulopathy. In addition, he 
developed coffee ground vomitus, massive ascites and his 
Hb dropped again to 6.4 g/dl. PRBC transfusion was given 
and the prednisolone dose was increased to 2.5 mg/kg/day.

On day 12, the patient developed hypotension so normal 
saline bolus and dopamine were given. And one day 
later, he had mid-dilated pupils with sluggish reaction to 
light. Brain CT scan showed diffused cerebral edema and 
early transtentorial herniation. The patient was intubated, 
hyperventilated and started on manitol. On day 14, his 
clinical condition deteriorated more with worsening 
sensorium. CT brain was repeated and it showed increased 
brain edema and transtentorial herniation with evidence of 
anoxic encephalopathy. On day 15, he had convulsion and 
he required resuscitation twice with maximum support. The 
patient was declared dead with a total hospital stay of 15 
days.

DISCUSSION
GCH-AIHA is a disease of infancy and is not reported in 
late adolescence or adulthood.3, 10, 11 Disease onset, in most 
of the cases, was between 4 and 24 months of age and the 
youngest reported case was at three months.3 Our patient 

Figure 1. Hemoglobin level and reticulocyte count

Table 1. Results of laboratory tests from the day of 
admission to the day of death
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presented at the age of nine months. There is only one 
reported case in later life, presenting at the age of 18 years, 
which is unusual.11

The cases of GCH-AIHA reported in the literature are quite 
uniform in their clinical presentation, clinical progression, 
biochemical and histologic findings, as well as their 
response to therapy, and poor prognosis.1 Similar to our 
patient, the patients usually presented with symptoms of 
acute hemolysis (fever, pallor and hepatosplenomegaly) 
and Coomb’s positive hemolytic anemia. Anemia 
frequently precedes the development of hepatitis by months 
to years, and usually these patients are initially diagnosed 
with isolated AIHA.10 The progress of anemia may be 
independent of the evolution of hepatitis.6

GCH may have a similar presentation to viral hepatitis with 
comparable signs, symptoms, and laboratory findings, but 
more commonly has an insidious onset over several weeks 
or months.10 It might occur within 1 week to 15 months 
(usually 1-2 months) after the diagnosis of AIHA.11 Liver 
disease progresses quickly to cirrhosis and hepatic failure.11 

The clinical course is aggressive1, 12 and usually fatal due to 
poor response to immunosuppression.1, 3, 10 Hepatic failure, 
unexplained encephalopathy, severe seizure disorder, and 
severe infection are universally the causes of death.1, 12 

Coomb’s positive autoimmune hemolytic anemia (AIHA) 
is rarely associated with GCH in pediatric patients.3, 4, 

7, 10, 11, 12, 13 The exact causes and the pathogenesis are not 
well understood but is assumed to be autoimmune.3, 5, 7, 

10  Some studies suggested that GCH-AIHA is a disease 
of generalized immune dysfunction.6, 7 There are several 
points that could support the theory of immune dysfunction 
like the family history of immune diseases: the presence 
of autoantibodies or immune thrombocytopenia in some 
children, a Coomb’s test of the IgG + C type, the efficacy of 
immunosuppressive therapy, and the occurrence of relapses 
when treatment doses are reduced.1,  6,  11 In addition, failure 
of liver transplantation in GCH-AIHA is high in comparison 
to other types of GCH seen in children which also supports 
the hypothesis of an underlying immune dysregulation.3 

Some studies suggested a relation between certain viruses 
and this disease. An interaction between host immune 
system and virus antigen might play an important role in 
triggering immunopathologic phenomena.14 Urganci et 
al.15 suggested that autoimmune hepatitis and AIHA were 
induced by recurrent infections. Although certain viruses 
can lead to giant cell hepatitis, none have been recognized 
in this disorder.11 Hepatitis C viral infection is the main 
virus reported with AIHA, but cases of viral hepatitis B 
and A are also recorded.14, 15  In a case report, GCH-AIHA 
developed after varicella infection.13

GCH-AIHA is characterized by multiple diagnostic 
difficulties.4 Positive DCT is the only sign of autoimmunity 
in patients with this disease.10 In GCH-AIHA, unlike 
autoimmune hepatitis, autoantibodies are usually 

negative.12 Specific autoimmune markers in this particular 
combination of GCH and AIHA are yet to be defined.3 
Episodic tests of autoimmune markers are necessary as they 
might develop later.3 This disorder is considered to be a 
distinct syndrome and the serological tests for anti-nuclear, 
anti-smooth muscle, anti-liver kidney microsomal (LKM-
1), and anti-mitochondrial antibodies are negative.10 A case 
report of one patient showed anti- LKM-1 antibody positive 
but it was in low titers (1:10).10 Another case report showed 
multiple immune phenomena in a patient with GCH-AIHA 
were antinuclear antibodies, anti-RNP, anti-SS-A, and 
anti-SS-B autoantibodies.1 Until now there has not been a 
recognized case of anti-mitochondrial antibodies.7

Our patient had Coomb’s tests and liver biopsy positive 
but all other autoantibodies were negative. Patients with 
AIHA and abnormal liver function should undergo early 
and aggressive evaluation, including autoimmune markers 
tests and a liver biopsy.7 

In cases of GCH-AIHA, the reported liver histology was 
strikingly similar in all patients and was characterized by 
distortion of lobular architecture because of diffused giant 
cell transformation and a variable degree of parenchymal 
collapse.1, 10 The histological features characteristic of 
autoimmune hepatitis are missing in patients with GCH-
AIHA, which are periportal hepatocellular necrosis along 
with bridging fibrosis and multilobular necrosis.7, 12 Giant 
cell transformation is a pathologic finding that can be seen 
in liver biopsy specimens performed during the neonatal 
period for neonatal hepatitis evaluation.7 The origin and 
mechanisms of giant cell transformation have not been 
clearly established.1, 8, 11 Giant cell transformation is clearly 
uncommon after the neonatal period.1 Post-infantile GCH 
is a descriptive diagnosis of a unique pattern of reaction to 
several different insults secondary to multiple etiologies.1 

This nonspecific hepatic response is commonly present in 
infants with liver disorders including neonatal hepatitis, 
biliary atresia, and chronic active hepatitis.7  In addition, 
hemophagocytosis within the spleen, lymph nodes, and 
bone marrow was also reported in a child with GCH-
AIHA.1 Hemophagocytosis may be part of the disease’s 
clinical spectrum, a late complication of the disease itself, 
or due to the massive immunosuppressive therapy.1

Management of patients with GCH-AIHA is a challenge.10 
The response of these children to immunosuppressive drugs 
is variable.10 As with the present patient, GCH-AIHA has 
partial response to steroids with a need for high doses of 
numerous immunosuppressive drugs and lack of persistent 
response.4, 16 Early initiation of steroids has been shown to 
have a beneficial effect for both liver function and AIHA.10, 

13 Steroids can significantly reduce the mortality in the early 
active phase.10 In most patients there is an initial response 
to immunosuppressive treatment, but relapses occur 
commonly.1 The high initial dose should be continued for 
as long as possible until serum aminotransferase activity 
has returned to normal, because early relapses may occur.6 
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Extreme caution should be exercised when reducing steroid 
doses.6 Any reduction of the dose of steroids initially given 
to treat AIHA should be gradual because the liver condition 
might progress to liver failure if the dose is lowered too 
fast.6 Moreover, it has been reported that hepatitis relapses 
are difficult to manage and may be controlled only by 
increasing the steroid dosage or adding cyclosporine to 
the initial regimen.6 Sometimes, GCH is refractory to drug 
therapy.6 Patients who do not respond to steroids may require 
other immunosuppressive drugs like cyclophosphamide 
or azathioprine.10 Because our patient was rapidly 
deteriorating, he did not receive azathioprine as it needs 
a long time to act. Immunosuppression with steroid and 
azathioprine is required for maintaining remission.1 Usually, 
the hemolytic anemia is controlled well after the initial 
episode of treatment.1, 11 Patients who have GCH-AIHA 
and who are unresponsive to immunosuppressive therapy 
should have electron microscopy evaluation of their liver 
and the diagnosis of syncytial GCH should be considered.7  

In a case report, one patient was successfully weaned from 
immunosuppressive regimen and remains in remission.7  In 
that patient, early implementation of prednisolone therapy 
and a slow immunosuppressive taper with documented 
giant cell hepatitis may have contributed to the therapeutic 
success.7 GCH-AIHA has shown to be a progressive and 
often fatal disease process with a survival rate, without 
orthotopic liver transplantation (OLT), of approximately 
50%.4  Only the combination of a long-term tapering dose 
of steroid and cyclophosphamide was found to be effective, 
and it could avoid a splenectomy which had already been 
planned because of the life-threatening anemia.4 The clear 
cut relationship between cyclophosphamide therapy and 
clinical/biochemical changes makes the response to this 
drug unlikely to be coincidental to a natural course of 
the disease.4 Because cyclophosphamide benefits might 
exceed its possible long-term risks, it has been suggested 
that this therapy deserves consideration when facing the 
emergency of drug resistance aggravating hemolytic crisis 
and/or liver disease in a child with GCH-AIHA.4 The 
determinant of response to immunosuppressive therapy has 
not been clearly established because of the limited number 
of patients.11 

Conventional immunosuppressive therapies, such as 
steroid, azathioprine, cyclophosphamide, cyclosporine 
and mycophenonlate mofetil (MMF), are associated 
with high toxicity and often produce partial or short 
lasting remission.11, 12 Rituximab should be considered 
for GCH patients who do not respond to conventional 
immunosuppression.3 Rituximab, an anti-CD20 
monoclonal antibody, prevents further antibody production 
through inhibition of B cell proliferation.3, 13 Alemtuzumab 
is another immunosuppressive drug that might be used 
and can lead to long-term remission of GCH-AIHA. One 
case was treated with alemtuzumab and has achieved a 
complete, long-lasting remission after temporary CD52+ 

cell depletion, with discontinuation of steroid and sustained 
normalization of liver function and histology.12 

Liver transplantation (OLT) may be a lifesaving option 
in the late stage of the disease.11 Information about the 
effect of OLT in patients with GCH-AIHA is scant because 
only a few patients have undergone OLT after a trial of 
immunosuppressive therapy.11 Three of four patients died 
and all of the three had recurrence of GCH in the transplanted 
liver within 4 weeks after OLT.11 One patient was reported 
to have no recurrence after OLT.  This was attributed to the 
use of MMF for maintenance immunosuppression.11 MMF 
was successful for the treatment of established rejection, 
primary rejection prophylaxis and toxicity secondary to 
CsA after pediatric OLT.11 OLT must be considered when 
signs of hepatic failure occur early or during a relapse and 
are refractory to immunosuppressive therapy.6 In contrast 
with other types of GCH, OLT in GCH-AIHA appears to be 
associated with a poor prognosis7, 8 and must be considered 
as a distinct entity.5

CONCLUSION
GCH with AIHA is a rare entity almost limited to young 
children. This disease should be considered in the differential 
diagnosis of fulminant hepatic failure in children. It carries 
a very poor prognosis.  We strongly recommend that any 
patient with AIHA and abnormal liver function should 
undergo early and aggressive evaluation including a liver 
biopsy and autoimmune markers tests along with early 
implementation of immunosuppressive therapy. 
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ABSTRACT      

A case report of a 52-year-old Bahraini male who underwent pterygium surgery with amniotic membrane transplant 
without adjunctive therapy of mitomycin C or beta irradiation.  Post operatively, he developed necrotizing scleritis at the 
site of pterygium surgery. He underwent conjunctival  graft on the scleritis. One week post operatively, the conjunctival 
graft melted and the scleritis persisted. Subsequently, he had scleral patch graft on the scleral defect overlayed by a 
conjunctival autograft. His post-operative course was uneventful.  This case shows that scleral melt can happen post 
pterygium surgery with amniotic membrane transplant. This complication is well documented following the use of 
adjunctive therapy such as mitomycin C or beta irradiation. It has also been reported following pterygium surgery with 
the bare scleral technique. To our knowledge this is the first reported case of necrotizing scleritis without adjunctive 
treatment and with amniotic membrane transplant. Ophthalmic surgeons should take this complication into consideration 
before any pterygium surgery. 

Keywords: pterygium, necrotizing scleritis, scleral melt, scleral graft

INTRODUCTION
Necrotizing scleritis is a localized area of severe scleral 
inflammation and melt. It is a serious and challenging 
problem which can be caused by a number of diseases. 
It can be associated with systemic autoimmune diseases 
without a history of ocular surgeries, and it can occur in 
an otherwise healthy individual following ocular surgery. 
It is a well-known complication after pterygium surgery 
if it is associated with the use of mitomycin C or with 
beta irradiation.1-5  Moreover, necrotizing scleritis has 
been reported following retinal surgery, cataract removal, 
squint surgery and trabeculectomy.1, 6  In such conditions 
it typically occurs as an intense scleritis at the site of 
limbal or scleral surgical incision.  Furthermore, this 
complication has also been reported following pterygium 

surgery without amniotic or conjunctival graft, i.e. using 
the bare scleral technique.6  Post-operative scleritis can 
also be infective. Management is the biggest challenge. 
Different modalities of treatment have been described. 
Medical treatment includes systemic immunosuppression 
and systemic and topical nonsteroidal anti-inflammatory 
agents. Surgical treatment includes amniotic membrane 
transplant, tenonoplasty, buccal mucosal graft, scleral patch 
graft, tectonic lamellar corneal grafting and conjunctival 
autograft.8-10

We believe that scleral necrosis following pterygium 
excision with amniotic membrane transplant has not 
previously been reported in the literature.

7. Weinstein T, Valderrama E, Pettei M, Levine J. 
Early steroid therapy for the treatment of giant cell 
hepatitis with autoimmune hemolytic anemia. J Pediatr 
Gastroenterol Nutr. 1993 Oct;17(3):313-6.

8. Chhagan B, Archana R, Shiv KS. Postinfantile giant 
cell hepatitis: an etiological and prognostic perspective. 
Available at: http://www.ncbi.nlm.nih.gov/pmc/
articles/PMC3608114/. Accesed 12 Sep 2013.

9. Quartier P, Brethon B, Philippet P, Landman-Parker 
J, Le Deist F, Fischer A. Treatment of childhood 
autoimmune haemolytic anaemia with rituximab. 
Lancet. 2001 Nov 3;358(9292):1511-3.

10. Kashyap R, Sarangi JN, Choudhry VP. Autoimmune 
hemolytic anemia in an infant with giant cell hepatitis. 
Am J Hematol. 2006 Mar;81(3):199-201.

11. Akyildiz M, Karasu Z, Arikan C, Nart D, Kilic M. 
Successful liver transplantation for giant cell hepatitis 
and coombs-positive hemolytic anemia: a case report. 
Pediatr Transplant. 2005 Oct;9(5):630-3.

12. Rovelli A, Corti P, Beretta C, Bovo G, Conter V, Mieli-
Vergani G. Alemtuzumab for giant cell hepatitis with 
autoimmune hemolytic anemia: a case report. J Pediatr 
Gastroenterol Nutr. 2007 Nov;45(5):596-9.

13. Baran M, Özgenç F, Berk Ö, Gökçe D, Kavakli K, 
Yilmaz F, et al. Giant cell hepatitis and autoimmune 
hemolytic anemia after chickenpox: a case report. Turk 
J Gastroenterol. 2010 Dec;21(4):448-51.

14. Ikram N, Hassan K, Tufail S. Hepatitis associated 
autoimmune haemolytic anaemia. Int J Pathol. 2004 
2(1):44-6.

15. Urganci N, Akyildiz B, Yildirmak Y, Ozbay G. A case 
of autoimmune hepatitis and autoimmune hemolytic 
anemia following hepatitis A infection. Turk J 
Gastroenterol. 2003 Sep;14(3):204-7.

16. Bouguila J, Mabrouk S, Tilouche S, Bakir D, Trabelsi 
A, Hmila A, et al. Giant cell hepatitis with autoimmune 
hemolytic anemia in a nine month old infant. World J 
Hepatol. 2013 Apr 27;5(4):226-9.



J Bahrain Med Soc 2014 Vol. 25 No. 1 47

CASE PRESENTATION

ASM is a 52-year-old Bahraini male who had had 
pterygium surgeries done on both eyes in the past. The 
right eye was done 10 years ago and the left eye 15 years 
ago. The left eye was done by a colleague using the bare 
scleral technique. The right eye was done by us using a 
conjunctival autograft with pterygium excision. The right 
eye was asymptomatic with no recurrence. The patient 
subsequently developed recurrence of the pterygium in 
the left eye. He was managed conservatively for one year 
mainly with lubricants. The patient could not tolerate 
the pterygium which was interfering with his vision and 
comfort. His vision was 6/12 in the left eye and 6/6 in the 
right eye.

The patient underwent pterygium excision with amniotic 
membrane transplant without mitomycin or beta irradiation. 
He was prescribed topical antibiotics with corticosteroid 
combination as well as topical artificial tears. The patient 
did not use the antibiotic-steroids combination; he used 
lubricant only. On his one-week follow up, vision was 
found to have improved to 6/6. The eye was quiet, the 
amniotic membrane in place. He was asked to use his 
medication. A few days later, he developed severe pain. 
Examination revealed amniotic membrane disintegration 
at a localized part on the surgery site associated with a 
pinpoint scleral defect. The patient was scheduled for 
conjunctival autograft to cover the sclera at that point.  
Three days later, the scleral defect had increased in size 
to around 5 mm. (See Figure 1.) There was scleral melt 
with choroidal exposure. In addition to his medications, he 
was prescribed topical moxifloxacin hourly and was put on 

Figure 2. Post-operative photo after transplanting a 
scleral patch graft with overlying conjunctival autograft 

Figure 1. Necrotizing scleritis with scleral melt and 
minimal corneal melt post pterygium excision and 
amniotic membrane transplant

systemic prednisolone.  Further, he was investigated for 
autoimmune disorders. The results came back negative. 
The following day he underwent conjunctival autograft. 
The surgery was uneventful. On his first day post op, vision 
was stable at 6/9, and the conjunctival graft was in place. 
Unfortunately, one week later, the conjunctival graft had 

disintegrated at that particular point. The scleral defect was 
revealed and the choroid was exposed. Fundus examination 
was normal throughout.

The patient then had scleral patch graft covering the scleral 
defect with conjunctival autograft.

Post operatively, the patient was prescribed topical 
moxifloxacin, a topical nonsteroidal anti-inflammatory, 
extensive lubrication, in addition to the systemic 
immunosuppression and brufen tablets. He was also given 
intravenous cefuroxime followed by tablets. 

The patient recovered well, his post-operative follow-up 
visit showed vision 6/9 and the scleral graft and conjunctival 
graft were healing.  (See Figure 2.)

DISCUSSION
This case shows that necrotizing scleritis is very 
challenging. The cause of the necrotizing scleritis was 
not obvious especially since the patient did not have any 
adjuvant treatments such as mitomycin C or beta irradiation. 
Also, the fact that amniotic membrane was transplanted at 
the surgical site makes it even more puzzling, because it 
is known that such cases had undergone either adjunctive 
therapy or the bare scleral technique. One possibility is 
that the scleritis could be infectious especially since the 
patient did not use his antibiotic-steroid drop combination 
on the first week following his surgery. Infectious scleritis 
has been reported in the medical literature following 
pterygium surgery.11, 12 Excessive cauterization during 
pterygium excision is another possibility and this has been 
documented in the literature.7

Pterygium surgery is one of the commonest surgeries in 
ophthalmic practice. Most ophthalmologists underestimate 
the complications associated with it. The case we present 
demonstrates that although this is a very simple extra-
ocular procedure, it can be associated with devastating 
complications such as necrotizing scleritis.

CONCLUSION
Ophthalmologists should consider necrotizing scleritis as 
a possible complication following pterygium surgery, and 
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this should be explained to the patient when obtaining 
consent for surgery. The use of a scleral patch with an 
overlying conjunctival autograft was shown to be effective 
in treating this disease.
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SHORT COMMUNICATION
Statement on mouth cancer diagnosis and prevention
Crispian Scully, CBE, FMedSci, DSc  
Professor [emeritus]: University College London [UCL]  
Professor [King James IV]: Royal College of Surgeons, Edinburgh [RCSEd] 
President: British Society for Oral Medicine [BSOM] 
Co-Director: WHO Collaborating Centre for Oral Health & Disease

Joint statement from the British Society for Oral 
Medicine (BSOM) and Cancer Research UK (CRUK)

With the Chief Dental Officers of England, Wales, Northern 
Ireland and Scotland; the Royal Colleges Dental Faculty 
Deans in England, Edinburgh and Glasgow; the British 
Dental Association (BDA); the British Dental Health 
Foundation (BDHF); the British Society for Oral and 
Maxillofacial Pathology (BSOMP), the British Association 
of Oral & Maxillofacial Surgeons (BAOMS), the British 
Association of Oral Surgeons (BAOS), and the Association 
of British Academic Oral & Maxillofacial Surgeons 
(ABAOMS).

The number of people being diagnosed with mouth cancer 
(oral cancer) is increasing, with notable rises in incidence 
in younger people and in females. There are certain lifestyle 
habits that can increase the risk of mouth cancer, such 
as smoking or chewing tobacco, drinking alcohol above 
recommended levels (especially in those who also smoke), 
and chewing betel nut (areca nut). Infection with human 
papillomavirus (HPV) increases the risk of some types of 
mouth cancer, and too much sun exposure may also raise 
the risk of lip cancers. The signs and symptoms of mouth 
cancer can often be seen or felt, and any red or white patch, 
ulcer, or lump can be an early sign if it lasts for 3 or more 
weeks. If people notice any of these changes, they should 

seek help from their dentist, doctor, or another healthcare 
professional without delay, because if mouth cancer is 
diagnosed at an early stage, when the lesions are small, 
treatment is generally less complicated and more effective.

What is mouth cancer?

Mouth cancer is the largest group of head and neck cancers. 
It is more common in men than in women, and the vast 
majority of cases are in people over the age of 50. However, 
more than 1 in 10 cases are diagnosed in people below this 
age. Incidence rates in Scotland are the highest of all the 
UK nations. Mouth cancer rates are also high among South 
Asian women.

There appear to be two distinct pathways to cancer in the 
mouth – most lesions (around 75%) are related to use of 
tobacco or alcohol, but some, especially at the back of the 
mouth in the oropharynx, are related to exposure to HPV.

Mouth cancer is changing. It is increasing in younger 
patients (there has been a significant increase in patients 
under the age of 45 over the last 20 years). And although 
rates of mouth cancer have traditionally been higher in men 
than in women, this gap is narrowing over time.
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There is an urgent need for action against mouth cancer. 
Although patients’ quality of life during and after treatment 
has steadily improved, survival rates from the disease have 
barely increased.

The stage at which mouth cancer is diagnosed has a 
significant effect on overall survival. When the cancer is 
still confined to the primary site and small (stage I, less than 
2cm), nearly 90% of people survive for at least 2 years. 
But 6 out of 10 mouth cancers are found at a late stage 
(stages III and IV, greater than 4cm or with spread), and this 
means a much lower survival rate (at stage IV, around 45% 
of people survive for at least 2 years) and high treatment-
related morbidity in those who survive.

Delays in diagnosis of oral cancer can lead to patients 
having more advanced stages of cancer, especially when 
the delay is more than a month. Delays in referral from 
primary to secondary care are associated with a 3-fold 
increase in mortality.

What can you do to reduce the risk and spot mouth 
cancer early?

There are a number of things you can do to reduce the risk 
of developing mouth cancer.

These include:

•	 Avoid using tobacco in any form – smoked, chewed, 
or smokeless

•	 Avoid using betel nut (or areca nut), even without 
tobacco

•	 Cut down on alcohol: aim to drink no more than 
1 standard drink a day (2-3 units) for women, or 2 
standard drinks a day (3-4 units) for men

•	 Eat at least 5 servings of fruit and vegetables a day
•	 Protect your lips with sunscreen and a wide-brimmed 

hat, and spend time in then shade, when the sun’s UV 
rays are strong

•	 Reduce chances of infection with HPV by practising 
safer sex.

By living such a healthy lifestyle, you can cut down the 
risk of mouth cancer, and also gain a wide range of other 
health benefits.

To spot mouth cancer early, get to know what is normal 
for you, and if you notice anything out of the ordinary in 
your mouth, tell your dentist, doctor or another healthcare 
professional without delay.

Particular signs to look out for are any red or white patch, 
ulcer, or lump in the mouth, which can be an early sign of 
cancer if lasting for 3 or more weeks.

Also, have yearly examinations by a dentist, even if you 
no longer have your own teeth. Dentists are trained to spot 
early signs of mouth cancer and can easily see parts of your 
mouth that you cannot see.

What can be done to reduce the burden of mouth cancer?

There is an urgent need to rapidly develop

•	 Better public awareness and knowledge 
o Continuing public awareness activity, such as that 

conducted during Mouth Cancer Action Month, is 
needed to raise understanding of mouth cancer, risk 
and prevention, and early diagnosis.

o Mouth cancer awareness-raising activity could also 
be carried out through the Department of Health ‘Be 
Clear on Cancer’ umbrella.

•	 Better professional awareness and knowledge
o It is important that high uptake of good-quality 

Continuing Professional Development programmes 
is encouraged.

o ‘Oral Cancer: Early detection’ is an important topic 
of the General Dental Council (GDC) guidance 
for Continuing Professional Development (CPD) 
for Dental Professionals. http://www.gdcuk. org/
Dentalprofessionals/CPD/Documents/GDC%20
CPD%20booklet.pdf

o The GDC should also consider making this a ‘highly 
recommended’ CPD subject.

•	 Better preventive strategies
o Continued action on reducing tobacco use
o Renewed action on reducing alcohol consumption 

to within recommended levels
o Continued action to reduce areca nut (betel) use
o There is indicative evidence that HPV vaccination 

may be able to help prevent oral HPV infections. 
New and emerging evidence on HPV vaccination, 
including cost-effectiveness, can help inform 
whether to recommend HPV vaccination also for 
12-13 year old boys, or men who have  sex with 
men. Further studies, using oral cancer incidence as 
endpoints, are also needed to provide firm evidence 
of a beneficial effect.

•	 Earlier diagnosis and referral for treatment
o Research into how best to reduce referral and 

diagnostic delays, as well as implementation of 
strategies that are shown to be effective in reducing 
such delays.

The British Society for Oral Medicine (BSOM) and 
Cancer Research UK (CRUK); the Chief Dental Officers 
for England, Northern Ireland, Scotland, and Wales; the 
Deans of the British Royal Colleges of Surgeons Dental 
faculties; the British Dental Association (BDA); the British 
Dental Health Foundation (BDHF); the British Society for 
Oral and Maxillofacial Pathology (BSOMP); the British 
Association of Oral & Maxillofacial Surgeons (BAOMS); 
the British Association of Oral Surgeons (BAOS); and the 
Association of British Academic Oral & Maxillofacial 
Surgeons (ABAOMS) support this statement and Mouth 
Cancer Action Month.

The National Clinical Director for Cancer, NHS England 
and the Platform for Better Oral Health in Europe also 
support the statement.

FINAL CIRCULATED, 21 October 2013 Jessica Kirby 
(CRUK) and Crispian Scully (BSOM)
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RESEARCH
A Bibliometric analysis of articles indexed in PubMed, 1988-2012, with Bahrain 
as first author affiliation
Bruce M. Manzer, Ph.D. (Chicago), Fulbright Professor

Correspondence to: bmanzerprc@gmail.com

A review of the literature of bibliometrics as it relates to the Middle East turns up a number of studies and a few articles 
deploring the paucity of such studies.1-7 It will also show that, while there have been studies relating to the region as 
a whole and a few individual countries, there have been no studies specifically relating to Bahrain. It is as an effort to 
remedy this situation and to be a stimulus to others that this article appears.

PubMed has included the affiliation of first authors as a searchable field since 1988.  It is thus possible by searching both 
Bahrain* and Bahrein* to identify some 727 articles where the first author is associated with an institution in Bahrain.  
These articles have been tabulated in an Excel table of authors, titles, affiliations, citations and subject classification 
(using the National Library of Medicine (NLM) classification system).  An analysis of these articles covering the 25-year 
period from 1988 through 2012 was then undertaken to determine:

Table 1. Number of articles per year (1988-2012)

Table 2. Number and percentage of articles per author groupings (1988-2012)

•	 The number of articles per year (Table 1),
•	 The authorship characteristics of these articles (i.e., number of authors per article and the number of unique authors) 

(Tables 2 and 3),
•	 The affiliation of the authors cited (Table 4),
•	 The journals where these articles appeared (Table 5) and,
•	 The subject distribution of the articles cited (Table 6).

NUMBER OF ARTICLES PER YEAR AND THEIR AUTHORSHIP

No. of 
Authors

No. of
Articles

Percent of
Articles

1 118 16.23
2 165 22.70
3 143 19.67
4 130 17.88
5 77 10.59
6 42 5.78
7 26 3.58
8 9 1.24
9 5 0.69
10 6 0.83
11 5 0.69
13 1 0.14

It can be seen that, while the general trend over the time period has been upward, it has been erratic.  After a brief decline 
(2008-2010), however, there has been a distinct, sharp spurt.
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The bulk of the articles during the time period covered were, not surprisingly, produced by authors affiliated with four 
entities: the Arabian Gulf University, Salmaniya Medical Complex, the University of Bahrain, and the Ministry of Health.

JOURNALS WHERE ARTICLES APPEARED

Most of the 727 articles were authored by two writers (165), followed by those with three (143) and then four writers 
(130).  Single authorship accounted for 118 articles.  The range of number of authors was 1-13, with a median of 6.5.

Table 3. Number of unique authors per year (1988-2012)

Table 4. Overview of author affiliation (1988-2012) for those with two or more citations

Journal No. of citations*
Saudi medical journal 68
Eastern Mediterranean health journal 29
Cochrane Database of Systematic Reviews (Online) 28
Annals of Saudi medicine 25
Saudi journal of kidney diseases and transplantation 17
Journal of laryngology and otology 13
Medical teacher 13
Education for health (Abingdon, England) 8
Nutrition and health (Berkhamsted, Hertfordshire) 8
BMJ case reports 7
Transplantation proceedings 7
Clinical anatomy (New York, N. Y.) 6
International journal of clinical pharmacology and therapeutics 6
Journal of evaluation in clinical practice 6
Journal of the Royal Society of Health 6
Journal of thrombosis and thrombolysis 6

Like the number of articles per year (Table 1) the general trend over the time period was upward but erratic, and again a 
retreat in 2007-2008, followed by a spurt upward from 2011 onward.

AFFILIATION OF AUTHORS
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Table 5. Overview of journals where cited articles appeared (with 5 or more citations)

Table 6. Subject distribution of articles (1988-2012)

Science of the total environment 6
Annals of human biology 5
Annals of thoracic medicine 5
International journal of gynaecology and obstetrics 5
Medical education 5
Medical principles and practice 5
*The remainder are one article only.  Again, those interested can obtain the complete list from the writer.

Among the top five journals where articles were published, three are Saudi: Saudi medical journal, Annals of Saudi 
medicine, and the Saudi journal of kidney diseases and transplantation.
SUBJECT DISTRIBUTION OF ARTICLES

PRECLINICAL SCIENCES
NLM 
Class Subject No. of Articles

QH NATURAL HISTORY; BIOLOGY 3
QS HUMAN ANATOMY 11
QT PHYSIOLOGY; PHYSICAL EDUCATION; DIET 7
QU BIOCHEMISTRY. GENETICS; NUTRITION 34
QV PHARMACOLOGY, PHARMACY; TOXICOLOGY 41
QW MICROBIOLOGY AND IMMUNOLOGY 30
QX PARASITOLOGY 3
QY CLINICAL PATHOLOGY 2
QZ PATHOLOGY 16

TOTAL PRECLINICAL SCIENCES 147
MEDICINE AND RELATED SUBJECTS

W GENERAL MEDICINE; HEALTH PROFESSIONS 42
WA PUBLIC HEALTH 36
WB PRACTICE OF MEDICINE 17
WC COMMUNICABLE DISEASES 31
WD DISORDERS OF SYSTEMIC, METABOLIC & ENVIRONMENTAL ORIGIN 29
WE MUSCULOSKELETAL SYSTEM 39
WF RESPIRATORY SYSTEM 12
WG CARDIOVASCULAR SYSTEM 38
WH HEMIC & LYMPHATIC SYSTEMS 40
WI GASTROINTESTINAL SYSTEM 25
WJ UROGENITAL SYSTEM 50
WK ENDOCRINE SYSTEM 30
WL NERVOUS SYSTEM 21
WM PSYCHIATRY 22
WN RADIOLOGY 0
WO SURGERY 5
WP GYNECOLOGY 22
WQ OBSTETRICS 26
WR DERMATOLOGY 16
WS PEDIATRICS 21
WT GERIATRICS; CHRONIC DISEASE 6
WU DENTISTRY; ORAL SURGERY 13
WV OTORHINOLARYNGOLOGY 14
WW OPHTHALMOLOGY 10
WX HOSPITALS & OTHER HEALTH FACILITIES 3
WY NURSING 6
WZ HISTORY OF MEDICINE; WRITING & PUBLISHING; OBITUARIES 0

TOTAL MEDICINE AND RELATED SUBJECTS 574
SF ANIMAL CULTURE; VETERINARY MEDICINE 6

GRAND TOTAL 727
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CLINICAL SPOTLIGHT
Selenium supplementation for Hashimoto’s thyroiditis 
Esther J. van Zuuren, MD 
Department of Dermatology B1-Q 
Leiden University Medical Centre 
PO box 9600 
2300 RC Leiden, the Netherlands

Correspondence to: e.j.van_zuuren@lumc.nl

Hashimoto’s thyroiditis, or chronic lymphocytic thyroiditis, 
is a common auto-immune disorder. Hashimoto’s 
thyroiditis tends to run in families and affects women and 
men of all ages, although it is most often seen in middle-
aged women.1, 2 Its prevalence is influenced by ethnicity, 
environmental factors such as iodine and selenium status, 
age and gender.1, 2 The most common presenting symptoms 
may include anxiety, negative mood, depression, dry 
skin, cold intolerance, puffy eyes, muscle cramps and 
fatigue, deep voice, constipation, slow thinking and poor 

Among the Preclinical sciences, the most heavily 
represented subjects were:

•	 Pharmacology, Pharmacy & Toxicology
•	 Biochemistry, Genetics & Nutrition
•	 Microbiology & Immunology

Among Medicine and Related Subjects the following topics 
are represented most:

•	 Urogenital system
•	 General medicine & health professions
•	 Hemic & lymphatic systems
•	 Musculoskeletal system
•	 Cardiovascular system

OBSERVATIONS
It is felt necessary to point out several incidental 
observations made during this analysis:

Authors should be consistent in the use of their names.  A 
number of authors have permuted their names, romanized 
them inconsistently, and used them with varying degrees of 
completeness.  One author’s name appears in 11 different 
forms. This point is especially important for future indexing 
and searching purposes.

Further, titles should concisely reflect the contents of the 
article.  “This works for us” is not a useful title for an article 
about “Therapy for pancreatic cysts in childhood;” nor is 
“The use of levofloxacin and ciprofloxacin as therapeutic 
adjuvants for the treatment of cystic fibrosis in a children’s 
hospital in the southeastern part of Baluchistan: a cross-
sectional study and review.”

CONCLUSION
Bibliometrics has been recognized as a powerful tool in 
the armamentarium of quantitative research assessment.  It 
provides answers to such questions as: what impact is our 
research having, in what subject area are we strongest and 
weakest, who is undertaking it, and at what institutions is it 
being conducted?  The answers to these questions are vital 
to a nation’s researchers and policy makers.
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memory.3, 4 Specific serum auto-antibodies such as anti-
thyroid peroxidase antibodies and anti-thyroglobulin 
antibodies are characteristic of Hashimoto’s thyroiditis; 
serum thyroxine (T4) may be normal or low, and thyroid-
stimulating hormone (TSH) concentrations may be normal 
or high.5 Histopathologic examination merely shows 
diffuse lymphocytic infiltration and formation of germinal 
centres, although fibrosis can also be detected.5, 6 Clinical 
manifestations of the disease are defined primarily by low 
levels of thyroid hormones; therefore patients are treated 
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by hormone replacement therapy, which usually consists of 
levothyroxine (LT4).

7 

Selenium is an essential trace element that is required in 
small amounts for correct functioning of the immune 
system. The recommended daily intake for adults is 55 μg/
day.8 It is obtained from natural selenium-rich sources such 
as Brazil nuts, organ meat, muscle meat, cereals, shellfish 
and fish.9 The selenium content of food depends on local 
soil conditions, which can vary depending on geographical 
and geological factors.9 The serum selenium concentration 
is believed to be in the 70 to 130 ng/mL range.10 
Selenomethionine and sodium selenite are the two most 
common oral forms of selenium supplementation that are 
available in variable dosages (100 and 200 μg/day) and are 
usually taken for Hashimoto’s thyroiditis.11 Several studies 
have suggested that selenium supplementation in patients 
with Hashimoto’s thyroiditis reduces antibodies levels, 
results in a decreased dosage of LT4 and may provide other 
beneficial effects (e.g., on mood and health-related quality 
of life).12 We conducted a systematic review to assess 
the effects of selenium supplementation for Hashimoto’s 
thyroiditis.13

We included randomised controlled trials in adults 
diagnosed with Hashimoto’s thyroiditis. Selenium 100 μg 
or 200 μg (sodium selenite or selenomethionine) only or 
combined with titrated LT4 (to maintain basal TSH within 
normal range) was compared with: no selenium or no 
selenium plus titrated LT4 respectively; placebo tablets or 
placebo tablets plus titrated LT4 respectively.  

Four studies at unclear to high risk of bias comprising 463 
participants were included. The mean study duration was 
7.5 months (range 3 to 18 months). None of the studies 
addressed our key primary outcome－’health-related 
quality of life’. Two of our secondary outcomes－’change 
from baseline in levothyroxine (i.e., thyroid hormone) 
replacement dosage at end of the study’ and ‘economic costs’
－were not assessed either. One study at high risk of bias 
showed a statistically significant improvement in subjective 
well-being with sodium selenite 200 μg plus levothyroxine 
compared with placebo plus levothyroxine (14/18 compared 
with 3/18, respectively). Selenomethionine 200 μg reduced 
the serum levels of anti-thyroid peroxidase antibodies in 
three studies, and although the changes from baseline were 
statistically significant, their clinical relevance is unclear. 
Adverse events were reported in two studies, and selenium 
supplementation did not lead to more adverse events than 
were seen with placebo. Results of these four studies show 
that evidence to support or refute the efficacy of selenium 
supplementation in people with Hashimoto’s thyroiditis 
is incomplete. This does not at present allow confident 
decision making about the use of selenium supplementation 
for Hashimoto’s thyroiditis. 

Full review accessible at:
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This is a summary of a Cochrane review assessing the 
effectiveness of interventions to relieve acute pain caused 
by irreversible pulpitis. It compares the use of antibiotics 
and analgesics against analgesics alone.

Fedorowicz Z, van Zuuren EJ, Farman AG, Agnihotry A, 
Al-Langawi JH. Antibiotic use for irreversible pulpitis. 
Cochrane Database of Systematic Reviews 2013, Issue 12. 
Art. No.: CD004969. DOI: 10.1002/14651858.CD004969.
pub3.

Pulpitis is inflammation of the pulp tissue of the tooth. 
The precise symptoms for irreversible pulpitis vary but 
usually the patient presents with a history of spontaneous 
pain, aggravated by hot or cold stimulus, which lingers 
more than 30 seconds after stimulus is removed.1 Any tooth 
may be affected and it occurs as a sequela of dental caries, 
cracked tooth or trauma. The involved tooth is usually 
tender to percussion. The characteristic of irreversible 
pulpitis is a vital pulp which responds to cold and electric 
pulp testing. Treatment includes immediate complete 
removal of the pulpal tissue, i.e., pulpectomy; followed 
by cleaning and shaping of the root canal and obturating 
it with an inert material.2 Along with the pulpectomy, pain 
medication is required to deal with the procedural and 
post-procedural pain.3 Irreversible pulpitis, at least in the 
early phase, is not normally accompanied by the clinical 
signs of bacterial infection, i.e. swelling and tenderness 
of adjacent mucosa.  This more generally manifests itself 
after the pulp has become necrotic and the infection spreads 
into the periapical region. Antibiotics are bactericidal 
or bacteriostatic or both, are used to control or eliminate 
bacterial infections, but the mode of action and extent to 
which antibiotics have an anti-inflammatory or analgesic 
effect in irreversible pulpitis remains unclear. 

The systematic review being discussed was aimed at 
evaluating the effectiveness of pain medication alone 
against pain medication along with antibiotics to alleviate 
pain in irreversible pulpitis. This is the third update of the 
review. The first two searches were conducted in 2005 
and 2009. The evidence on which this review is based 
was current as of 5 September 2013. One study involving 
40 people with irreversible pulpitis (nerve damage) 
was included. There were two groups of 20 people; one 
group was treated with penicillin 500 mg, the other with 
placebo (no active ingredient) every six hours over a seven-
day period. In addition, all of the participants received 
painkillers (ibuprofen and paracetamol (acetaminophen) 
combined with codeine). This study involved a small 

number of participants and the quality of the evidence for 
the different outcomes was rated as low. There is currently 
insufficient evidence to be able to decide if antibiotics 
help for this condition. This review highlights the need for 
more and better quality studies on the use of antibiotics 
for irreversible pulpitis. But, we can conclude through this 
study that antibiotics do not appear to significantly reduce 
toothache caused by irreversible pulpitis. Furthermore, 
there was no difference in the total number of ibuprofen 
or Tylenol tablets used over the study period between 
both groups. The administration of penicillin does not 
significantly reduce the pain perception, the percussion 
(tapping on the tooth) perception or the quantity of pain 
medication required by people with irreversible pulpitis. 
There was no reporting on adverse events or reactions.4

Still, the improper prescription of antibiotics in this respect 
is ubiquitous. A study was conducted of the members of the 
American Association of Endodontists (AAE) surveying 
their prescribing practices and found 16.7% of the specialist 
endodontists prescribed antibiotics for irreversible pulpitis.5 
General dental practitioners are the first point of contact 
for patients and although one study conducted in Belgium 
reported a smaller proportion (4.3%) of general dentists that 
continue to prescribe antibiotics for irreversible pulpitis6, 
a more recent survey conducted in Spain indicated that a 
substantial number (86%) of respondents continue to do 
so.7 It is believed that the indiscriminate use of antibiotics 
may have added significantly to the increase in methicillin-
resistant Staphylococcus aureus (MRSA) infections with 
concomitant staggering cost implications.8 There is a steady 
increase in the number of MRSA infections and there is no 
estimate of how much unnecessary antibiotics are being 
prescribed in dentistry.

Building on this work, a new survey is being conducted 
to study the practices followed by clinicians to treat 
irreversible pulpitis. Please follow the link below, to access 
the survey.  

https://docs.google.com/forms/d/1jKScibweUzPa6QbJCc
bXMvKJRkS8cD9EngKnHrNuEqY/viewform
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The World Health Organization (WHO) defines live births before completing 37 weeks of pregnancy as preterm. 
According to WHO, up to 18% of births worldwide annually are preterm birth.1 In the Kingdom of Bahrain, preterm birth 
rate accounted for 10.26% in 2012.2

Giving birth to a child can be an event which brings joy as well as stress with it. But when a mother gives birth preterm 
and is told the infant may not survive or may live with severe disabilities it can be a whole different and unexpected 
journey for her.  According to Jotzo and Poets,3 a preterm birth can cause traumatizing symptoms that may last up to 18 
months from the infant’s discharge date. These symptoms include post traumatic stress disorder (PTSD),4 guilt,5 anxiety, 
and depression.6 In response to a self-designed questionnaire,* a mother of twins born at just 24 weeks, whose surviving 
twin is now 2 years of age, stated: 

I suffered from great emotional distress. One of the main reasons for this was I felt I had no one to turn 
to. No one who could reassure me or provide me with comfort when my little twin girl passed away. 
Distress at the fact that all of this was happening when it shouldn’t be, and I didn’t understand why and 
what was happening. I believe I am suffering from long term emotional distress as I still cannot to this 
day enter a maternity ward for any reason. I often find myself going back to the events that happened 
that day and wondering if I could have done anything and did I do everything I could?

Another mother of a singleton born at 29 weeks stated: 

As soon as my water-broke at just 29 weeks, I was thrown into what seemed like a never ending 
whirlpool. The emotional distress was unbearable, but I had to be strong for my baby and for my family. 
As it was my first pregnancy I had never considered delivering prematurely and therefore knew nothing 
at all about prematurity. It was horrifying! Seeing a baby so small and so delicate in a glass box for 
the first time was so shocking that I can still live that exact moment over and over again. Yes, that tiny 
being was my baby girl, in an incubator, and yes this image will forever be engraved in my memory. 
We knew nothing about the special machinery and tools that were to be used on our miracle baby, but 
today we are experts. The terminology used by the doctors made nothing easy on us, everyday we heard 
something new, new terminologies, new abbreviations which made things even more difficult. It was 
not until my baby reached 40 weeks that I could start to see my baby as a normal baby. 11 weeks of 
unbearable distress and discomfort was nothing less than the most scariest roller-coaster ride, ever built.

Although some of these symptoms may be situational and resolve once the infant’s health improves, other symptoms may 
lead to serious or long-term problems. These may include the following:

- RISK OF UNRESOLVED TRAUMA: A research study investigated the effect of psychological intervention 
on mothers of premature infants in the Neonatal Intensive Care Unit (NICU). It found that 59% of the mothers 
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in the control group (i.e., without intervention) suffered from trauma symptoms at discharge time.3 Moreover, 
unresolved trauma may lead to PTSD, which causes long-term psychological distress and could become chronic. 
This can affect the parents’ well-being.4 It can also affect the infant’s sleep and eating behavior.3 This problem can 
be seen as a threat in Bahrain where there is a shortage of specialized trauma therapists.

- RISK TO PARENT-INFANT RELATIONSHIP: The infant’s environment and parent-infant relationship can 
be affected by parents’ low self-confidence due to poor psychological well-being.3 Bahraini society norms place 
high expectations on mothers to become the sole responsible caregiver in the family, despite her psychological 
needs. This may affect her well-being and self-confidence further. 

- RISK TO MOTHER-INFANT BOND: In some cases, a delay may be noticed in the mother-infant bond 
until the infant is more physically stable and the risk of survival is higher.7 The author can comment on this 
from personal experience as she was unable to relate to her premature twins as infants for weeks due to lack of 
“infantile behavior,”7 as well as impeding wires and breathing aids attached to the infants.  

- RISK OF ABUSE AND NEGLECT: In other extreme cases, the premature infant may be neglected or even 
abused due to mental or physical disability.8 There is a possibility of finding this in some Bahraini families where 
such disabilities may be stigmatized.

- TRAUMA ACCEPTED AS DESTINY: In the Bahraini society, trauma is seen as a person’s destiny which he 
or she has to willingly accept and may be seen as ungrateful if complained about. During the author’s infant’s 97-
day stay in the Salmaniya Medical Complex NICU, she was fortunate enough to informally provide counseling 
to some mothers who sought her help. In spite of their distress and case’s severity, these mothers neglected their 
feelings believing that it was their “written destiny.” While this may help some to resolve their trauma, it may 
also cause risk of repressing symptoms of depression, anxiety, grief, guilt, or anger. These repressed emotions 
can lead to serious psychological disorders in the future (e.g., depression and post traumatic stress disorder). 

- RISK OF EMOTIONAL DISTRESS: Lack of societal awareness of the risks associated with preterm birth 
and the extreme close care needed may also cause long-term emotional distress as very little family, friends, and 
workplace support is provided. 

During the infant’s hospitalization, most mothers would be under a lot of pressure to balance their other priorities since 
their infants will be the top priority. These priorities may include taking care of their other children, husband, household, 
work, and the logistics associated with visiting the NICU. For example, when the author’s Twin B expired at the NICU, 
she had to continue visiting the NICU to see her Twin A. She was unable to healthily grieve as she had to pay full attention 
and energy to Twin A. Therefore, some women may not have the time or the resources to seek professional help for their 
emotional distress. That is why, and for the problems discussed above, it will be both economical and medically crucial 
for the hospital to provide psychological support to the mothers. 

Several research studies have proved that providing psychological intervention has better outcomes than not providing 
it. The author can personally share an example of how the SMC NICU doctors’ and nursing team’s emotional care and 
support has made a positive difference during her experience. Below are summaries of two intervention programs which 
were found to be effective with mothers of premature infants. 

1- “Trauma Preventative Psychological Intervention”5

This program starts with helping mothers recall the traumatic events in order to remember the whole experience in correct 
sequence. Mothers are also provided with coping and relaxation techniques, solutions for their concerns, and help to 
improve the support given by their husbands and family. They are also encouraged to discuss their pregnancy history, 
the current health status of their infant, bonding with the infant, and even addressing any concerns they have about the 
NICU staff. The mothers meet with the psychologist on a regular basis, an average of twice a week. The psychologist 
is also available to meet with the mothers daily when things are more intense (e.g., surgery, transfer to another ward). 
This program’s results indicated fewer trauma symptoms.3 The author believes this is a thorough intervention program 
which is culturally suitable for Bahrain, as it provides detailed and full resources and support to mothers. In more simple 
words, it holds the mothers’ hands during this difficult time. This would especially be helpful with mothers who are less 
educated, as it may provide new coping techniques, and help all mothers understand their infants’ medical condition in a 
more simplistic language. The mother of the 29-weeks-premature infant stated: 

Use of all the medical terms with us as average individuals at times made things even worse since we 
were left in the unknown. And believe you me, that’s the worse feeling a preemie mother can ever 
experience, not knowing what is wrong with her precious one and not knowing what the doctors are 
planning to do, let alone having to sign an approval for the suggested procedure to take place for your 
little one. We understood that NICU doctors had many patients to take care of and, therefore, many 
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parents to talk to and try to comfort, which logically would leave the doctors very little time for that so 
important discussion with the parents - a classical dilemma. We needed a psychologist, a person above 
the nurses but below the doctors, a person that had the time to sit and discuss and explain, a person that 
could understand the emotions that we were going through, that person who speaks our language.

Moreover, because available information on prematurity, social media support, and self-help strategies is difficult to 
find in Arabic, this program discussed above will help provide the right tools and information for non-English speaking 
mothers. Finally, because we lack prematurity awareness in our society, this program will help mothers seek the needed, 
structured support from their husbands or family. 

1- “Early Preventative Attachment-Oriented Psycho-Therapeutic Intervention Program”5

In their intervention, Brecht et al.5 started with a weekly group therapy session for the parents for a period of five weeks. 
This was followed by individual therapy for another five weeks. After discharge, the family received one home visit. 
Finally, three months after discharge, the parents attended a full day training to watch a video to learn proper interaction 
with their premature child. This module can also be implemented in Bahrain as the parents already attend follow-up 
sessions for their children with their pediatrician. Therefore, the sessions may be scheduled on the same days of the child’s 
follow-up and should be optional. 

RECOMMENDATIONS 
•	 Introduce structured and evidence-based psychological intervention programs, similar to the examples listed above
•	 If resources do not allow individual intervention programs, group therapy alone can be introduced 
•	 Organize quarterly motivational and educational sessions for new NICU parents, where successful case studies are 

presented and risks are explained. Previous NICU parents should also join to either provide support to new parents or 
receive support from other previous parents

•	 An on-call therapist should be available to provide support when needed (e.g., loss of an infant, surgery, or severe 
sudden infant instability) 

•	 Allow religious figures (from any religion) to provide spiritual support in the NICU waiting room
•	 Previous NICU parents can be trained to volunteer, by leaving their contact details, to become a “mentor” to other 

parents to provide support and share their experience

CONCLUSION
Preterm birth may cause trauma symptoms to the mother, which may, in turn, lead to long-term problems to the infant and 
the mother if not treated. Evidence-based intervention programs are recommended during and after the infants’ stay at the 
NICU for better outcomes for both the infant and mother.  

*A simple list of questions was provided to two mothers of premature infants born in Bahrain. The questions were sent 
electronically and were about their experience as a mother of a preterm infant.
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