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EDITORIAL

Why all doctors and health researchers should 
be peer-reviewers
Liew SM

Chief Editor

The Malaysian Family Physician is a peer-reviewed journal. Peer-review is the process whereby articles are sent to people working in 
the same field in order for them to appraise the study for methodological and writing quality in order to decide on suitability for 
publication.1 These peers should have skills in critical appraisal and research methodology. They should not have any conflicts of 
interest so editors would usually choose those who are not linked to the authors such as colleagues in the same setting or have previous 
collaborations. Peer-review is considered to be a mark of quality in that the peer should be the appropriate person to judge the quality of 
the study.2

It is increasingly difficult to get reviewers for articles. The review process is one that works by a system of honour in that peer-reviewers 
are not usually paid for their services.1 There are some incentives in that reviewers get a letter of appreciation from the journal and 
this can be used as professional performance outcomes such as continuous professional development points for renewal of the annual 
practicing certificate. The work is not easy. It requires the reviewer to expend effort and time to read, critically appraise and write 
detailed comments for the authors to revise the paper.2 A number of doctors and even researchers do not feel that they are able to pass 
judgment on the work of others. This means that journals are finding it harder and harder to find reviewers for the submitted articles.

One researcher told me that the number of articles he would review would be at least as many articles that he submits for publication. 
This is an ethical approach. If we expect our papers to be reviewed, the we should also expect to review the articles of our peers. It is part 
of our duty to review. Let us get on with it.

References

1. Wierzbinski-Cross H. Peer Review. J Nurses 
Prof Dev. 2017;33(2):102-104

2. Mayden KD. Peer Review: Publication’s Gold 
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Abstract

Introduction: Glucose testing at six weeks postpartum has been recommended by the World Health 
Organization as the earliest period in which to detect abnormal glucose tolerance among women with 
a history of gestational diabetes mellitus (GDM). This study aimed to determine the outcomes of six 
weeks postpartum glucose testing and its associated factors among women with a history GDM who 
attended government primary health clinics in Johor Bahru.
Methods: The study was a cross sectional study which was conducted among women with a history 
of GDM who registered from January to June 2016 at primary health clinics in Johor Bahru and 
underwent an oral glucose tolerance test at six weeks postpartum. Secondary data were obtained from 
Maternal Health Records (clinic copy). Data were analyzed using SPSS Version 23.0. Descriptive 
statistics and simple logistic regression analysis were used.
Results: One hundred and twenty-two women with a history of GDM completed the postpartum 
glucose testing. Approximately 12% of these women were reported to have abnormal glucose 
tolerance. Insulin usage (OR:5.44; 95% CI:1.53, 19.43; p=0.009), abnormal glycated hemoglobin 
(OR:8.70; 95% CI:2.68,26.27; p<0.01), hospital follow-up (OR:3.38; 95% CI: 1.11, 10.34; 
p=0.033) and neonatal intensive care unit admission (OR:3.96; 95% CI: 1.16, 13.54; p=0.028) 
were found to have significant associations with abnormal glucose tolerance at six weeks postpartum. 
Conclusion: The proportion of women with a history of GDM and abnormal glucose tolerance 
at six weeks postpartum in Johor Bahru was 12% and was associated with insulin usage, abnormal 
glycated hemoglobin, hospital follow-up and neonatal intensive care unit admission. Screening 
during the postpartum period offers a window of opportunity for early identification of diabetes and 
prediabetes, as women with history of GDM are at increased risk of future glucose intolerance.

ORIGINAL ARTICLE

Introduction

The global prevalence of gestational diabetes 
mellitus (GDM) ranges from 1-28%.1-3 It is 
increasing globally, as there is a trend towards 
late marriage, which leads to older maternal 
age, an epidemic of obesity and diabetes and  
an increase in sedentary lifestyles.4 In addition 
to having a higher risk of developing GDM 
in subsequent pregnancies, women with a 
history of GDM are seven times more at 
risk for developing type 2 diabetes compared 
to women with normal pregnancies. Thus, 
postpartum follow-up of women with GDM 
is crucial in order to improve their overall 
health and wellbeing.

During the postpartum period, abnormal 
glucose tolerance may indicate the presence 
of diabetes, prediabetes, impaired glucose 
tolerance, impaired fasting glucose or 

elevated glucose tolerance.5 The proportion 
of women with abnormal glucose tolerance 
at postpartum ranges between 20% to 60%, 
varies between countries and is influenced by 
the timing of the postpartum screening.6,7 A 
study by Jindal et al. conducted at a tertiary 
care center among Asian-Indian women who 
had GDM in their recent pregnancy, found 
that out of 62 women, one-third (33.8%) had 
an abnormal oral glucose tolerance test result 
at six weeks postpartum.5

The incidence of postpartum glucose 
intolerance among Filipino women with 
GDM was high at 42%, with 7.3% classified 
as having overt diabetes, and 34.7% classified 
as having prediabetes.8 This incidence was 
slightly higher than those of our Asian 
counterparts. Jang reported the rates of 
postpartum diabetes and impaired glucose 
tolerance in Korea to be 15.1% and 23.2%, 
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respectively, at 6-8 weeks postpartum.9 
Meanwhile, at the Diabetes Centre of Prince 
of Wales Hospital, 35.8% of Chinese women 
with a history of GDM had abnormal glucose 
tolerance 6 weeks postdelivery.10 Recognizing 
the variations in the reported prevalence, it 
is important to identify the magnitude of 
the problem in our local setting, especially 
because of the limited existing information.

According to Malaysian clinical practice 
guidelines for diabetes in pregnancy, it is 
recommended that women with a history of 
GDM undergo postpartum glucose testing 
six weeks after delivery.11 This service is 
widely available in our local government 
health clinics and appointments for the test 
are made during the first month postpartum 
visit. Clinicians should be more vigilant 
and strategies to implement compliance 
with postpartum glucose testing must be 
formulated in order to increase the rates of 
follow-up testing among these women.8 The 
postpartum glucose test is important because 
it can facilitate early detection of pre-diabetes 
and treatment of diabetes. 

This study was conducted in Johor Bahru, 
which is the capital city of Johor. Johor has 
the second-largest population in Malaysia. It 
is located in the southern part of Peninsular 
Malaysia, with a causeway across the Straits 
of Johor connecting it to Singapore. The 
state’s ethnic composition consists of Malay 
(53.9%), Chinese (29.9%), Indians (6.4%), 
other ethnic groups (0.5%) and non-citizens 
(9.3%).12 The aim of this study was to 
determine the proportion of postpartum 
women with abnormal glucose tolerance and 
its associated factors among those women 
with a history of GDM who underwent 
oral glucose tolerance testing at six weeks 
postpartum in Johor Bahru in 2016.

Methods

Study design and setting

This was a cross-sectional study involving 13 
primary health clinics in Johor Bahru that 
offer maternal and child health services. 

The information was gathered from Maternal 
Health Records (clinic copies). The Maternal 
Health Record is initiated once the women 
attend their first antenatal check-up and 
continues until six weeks after delivery. All 
information related to the pregnancy, delivery 

and postpartum period are entered into the 
record. There are two copies of the record for 
each pregnancy. One is a home-based card 
which belongs to the woman, and the other 
copy is kept by the respective health clinic.

Study participants

This study was conducted among women 
with a history of GDM who underwent a six 
weeks postpartum oral glucose tolerance test. 
Women who were registered in health clinics 
between January to June 2016 were included. 
Those who had their postpartum follow-
ups in other districts were excluded from the 
study. Since this study involved a secondary 
data review, records missing at least one of the 
study variables were also excluded.

The sample size required was calculated 
based on the following formula suggested 
by Naing et al.: n = (Z2 × p[1-p])/d2.13 The 
estimated proportion of women who had 
GDM with abnormal glucose tolerance at six 
weeks postpartum was sourced from a study 
by  Ogonowski.14 Here, ‘n’ is the required 
sample size, ‘Z’ is the Z-statistic for a 95% 
confidence level (standard value = 1.96), ‘p’ 
is the estimated proportion of women with 
abnormal glucose tolerance (13.5%%), and 
‘d’ is the margin of error at 5% (standard 
value = 0.05). Based on this calculation, the 
sample size was 200. 

Data collection and analysis

This study involved secondary data collection. 
Data was retrieved from the respective 
primary health care clinics. A list of women 
with a history of GDM was obtained, and 
their socio-demography, clinical, obstetrics 
and glucose screening results during 
pregnancy and after delivery were extracted 
from their Maternal Health Records that 
were kept at the clinics (clinic copy). The 
information was reviewed and recorded in the 
data collection form by a single researcher. To 
ensure accuracy, the researcher re-checked the 
data collected from records with the data kept 
in the clinics. Clinic returns were recorded by 
appointed staff at the clinics on a monthly 
basis and contained detailed information on 
women with GDM that had their follow-up 
in these primary care facilities. 

From the record, three main components 
of information were obtained: i) socio-
demographic data, ii) clinical data and iii) 
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healthcare data. The socio-demographic 
information that was collected in this study 
included the age of the women as well as 
their ethnicities, marital status, educational 
levels, and occupations. The educational level 
was classified into “primary or secondary 
education” or “tertiary education.”

The clinical data included a family history of 
diabetes, parity and any previous diagnosis 
of GDM. Other data obtained were any 
underlying medical illnesses, gestational age 
at booking (booking was defined as the first 
antenatal visit to any clinic undertaken by 
the women and classified according to the 
gestational stage at the time of booking- it 
was divided into early booking, which was 
done before 12 weeks of gestation, and late 
booking, which occurred later than 12 weeks 
of gestation). In the Maternal Health Record, 
information, such as on gestational weight 
gain, insulin usage and glycated hemoglobin 
(HbA1c level, which was measured right after 
the diagnosis of GDM was made during the 
antenatal period), was entered in the follow-
up columns by the attending physicians at the 
health clinics. Other clinical data that were 
retrieved included mode of delivery, infant 
birth weight and admission to the neonatal 
intensive care unit (NICU). 

Information on postpartum visits, home 
visits, and hospital follow-ups were also 
among the healthcare data obtained from the 
record. Information regarding postpartum 
glucose testing and the results from the tests 
were attached to the postnatal column of the 
Maternal Health Record. The women were 
recorded as undergoing postpartum glucose 
testing if they came in for the test at six weeks 
postpartum as scheduled.  

Postpartum glucose testing was conducted 
using the 75g, 2-h oral glucose tolerance 
test (OGTT) at the nearest health clinic at 
six weeks postpartum by appointment. The 
postpartum test results were categorized 
according to normal and abnormal glucose 
tolerance levels. In this study, an abnormal 
glucose reading was defined as abnormal 
glucose tolerance, which includes diabetes, 
prediabetes, impaired glucose tolerance, 

impaired fasting glucose and elevated glucose 
tolerance diagnosed at 6 weeks postpartum, in 
accordance with ICD 10.15 Those with fasting 
plasma glucose ≥ 6.1mmol/L and 2-hour 
post-prandial glucose ≥7.8mmol/L from the 
OGTT were considered to have abnormal 
glucose tolerance.16

All the information was analyzed using SPSS 
software Version 23. Data were expressed 
as frequency and percentages for categorical 
variables. Simple logistic regression analysis 
was used to evaluate the factors associated 
with abnormal glucose tolerance at six weeks 
postpartum. The significance level was set at 
p < 0.05. 

Results

A total of 341 women diagnosed with GDM 
were included in the study initially. However, 
only 122 of them returned for postpartum 
glucose testing at six weeks and were included 
in the analysis. The characteristics of those 
who underwent and did not undergo the 
postpartum glucose testing were: mean 
age 31.73 (underwent) vs 31.69 (did not 
undergo); completed secondary education 
at 94.3% (underwent) vs 97.3% (did not 
undergo); unemployed at 49.2% (underwent) 
vs 55.3% (did not undergo) and multiparous 
at 67.2% (underwent) vs 64.8% (did not 
undergo). Among women who performed the 
postpartum test, 59% had a family history 
of diabetes, and 29% had GDM in at least 
one previous pregnancy. Meanwhile, among 
women who did not perform the postpartum 
glucose test, 49% had a family history of 
diabetes, and 18% of them had GDM in at 
least one previous pregnancy. Of those who 
underwent the postpartum glucose testing, 
107 (87.7%) cases were normoglycemic 
and only 15 (12.3%) cases had abnormal 
glucose tolerance. Of the 15 cases with 
abnormal glucose tolerance, one (6.3%) case 
was diagnosed as diabetes mellitus, and 14 
(93.7%) cases were diagnosed as impaired 
glucose tolerance. Table 1 shows the socio-
demographic and clinical characteristics of the 
GDM women who underwent postpartum 
glucose testing at six weeks postpartum in 
Johor Bahru. 
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Table 1: Socio-demographic and clinical characteristics of GDM women who underwent postpartum 
glucose testing at six weeks postpartum in Johor Bahru (n=122).

Variable

Normal glucose level
(n=107)

Abnormal glucose level 
(n=15)

Mean 
(SD)

N %
Mean 
(SD)

N %

Age (years) 31.73 31.69
(5.19) 4.79)

Ethnicity
Malay 71 (66.4) 8 (53.3)
Chinese 21 (19.6) 4 (26.7)
Indian 10 (9.3) 2 (13.3)
Other 5 (4.7) 1 (6.7)
Education
Tertiary education 102 (95.3) 13 (86.7)
Primary/secondary 5 (4.7) 2 (13.3)
Employment status
Employed 51 (47.7) 9 (60.0)
Unemployed 56 (52.3) 6 (40.0)
Parity
Primiparous 73 (68.2) 9 (60.0)
Multiparous 34 (31.8) 6 (40.0)
Family history of diabetes
No    45 (42.0) 5 (33.3)
Yes    62 (58.0) 10 (66.7)
Previous diagnosis of GDM 
No    78 (72.9) 9 (60.0)
Yes    29 (27.1) 6 (40.0)
Gestational age at booking
12 weeks and above  52 (48.6) 10 (66.7)
Less than 12 weeks 55 (51.4) 5 (33.3)
Other medical illness
No    92 (86.0) 11 (73.3)
Yes    15 (14.0) 4 (26.7)
Insulin usage 
No    98 (91.6) 10 (66.7)
Yes    9 (8.4) 5 (33.3)
Hospital follow-up
No    85 (79.4) 8 (53.3)
Yes    22 (20.6) 7 (46.7)
Gestational weight gain
Normal 59 (55.2) 10 (66.7)
Excessive 18 (16.8) 2 (13.3)
Poor  30 (28.0) 3 (20.0)
Glycated hemoglobin (HbA1C)
Normal     (<6.0 mmol/L) 91 (85.0) 7 (46.7)
Abnormal (≥6.0 mmol/L) 16 (15.0) 8 (53.3)
Mode of delivery
Vaginal delivery 81 (75.7) 8 (53.3)
Caesarian section 26 (24.3) 7 (46.7)
Infant birth weight (grams)
2500-3500 84 (78.5) 7 (46.7)
< 2500 8   (7.5) 1   (6.6)
 > 3500 15 (14.0) 7 (46.7)
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In this study, the mean HbA1c was 5.4%, 
with 19.7% (n=24) having a HbA1c of 
6.0% and above. Factors associated with 
abnormal glucose tolerance among GDM 
women who underwent glucose testing at 
six weeks postpartum were determined by 
performing simple logistic regression. There 
were no significant associations between 
socio-demographic factors and abnormal 
glucose intolerance at six weeks postpartum. 

The variables that were significant in this 
univariable analysis were insulin usage, NICU 
admission, hospital follow- up and glycated 
hemoglobin (HbA1C) (Table 2). 

The multiple logistic regression analysis is not 
reported here, as the number of abnormal 
glucose tolerance (n=15) results at six weeks 
postpartum was small relative to the number 
of independent variables in the analysis.

Table 2: Factors associated with abnormal glucose tolerance at six weeks postpartum among 
women with a history of GDM using simple logistic regression (n=122).

Variable B
Crude OR
(95% CI)

Wald statistics
(df )

p-value

Parity
Multiparous 1
Primiparous 0.359 0.69 (0.69,1.78) 0.40(1) 0.658
Education level
Secondary and lower 1
Tertiary and above 1.144 0.32 (0.06,1.81) 1.66(1) 0.197
Employment status                               
Unemployed 1
Employed      0.499 0.61 (0.20,1.83) 0.79(1) 0.374
Family history of diabetes
No 1
Yes 0.373 1.45 (0.46,4.54) 0.41(1) 0.522
Previous diagnosis of GDM
No 1
Yes 0.584 1.79 (0.59,5.48) 1.05(1) 0.306
Gestational age at booking
12 weeks and above   1
Less than 12 weeks 0.637 0.53 (0.17,1.65) 1.20(1) 0.273
Other medical illness
No 1
Yes 0.727 2.23 (0.63,7.93) 1.27(1) 0.215
Insulin usage 
No 1
Yes 1.695 5.44(1.53,19.43) 6.82(1) 0.009
Gestational weight gain
Normal 1
Excessive 0.422 0.66 (0.13,3.27) 0.27(1) 0.607
Poor    0.528 0.59 (0.15,2.31) 0.58(1) 0.448
Glycated hemoglobin (HbA1C)
Normal     1
Abnormal 2.163 8.70 (2.68,28.27) 12.95(1) <0.01
Mode of delivery
Vaginal delivery 1
Caesarian section 1.003 2.72 (0.90,8.24) 3.16(1) 0.076
Infant birth weight
2500-3500 1
< 2500 0.405 1.50 (0.16,13.77) 0.13(1) 0.720
> 3500 1.723 5.60 (1.72, 18.28) 8.15(1) 0.004
Hospital follow-up
No 1
Yes 1.218 3.38 (1.11, 10.34) 4.56 (1) 0.033
NICU admission
No 1
Yes 1.376 3.96 (1.16,13.54) 4.81(1) 0.28
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Discussion

This study examined abnormal glucose 
tolerance among women with a history of 
GDM at six weeks postpartum in government 
health clinics in Johor Bahru from January to 
June 2016.

About 12% of the women had abnormal 
glucose tolerance, which was lower than the 
rates found in other studies that, which ranged 
from 30% to 40%.5,8,11 A local study done in 
public health clinics in Selangor reported a 
prevalence of postpartum abnormal glucose 
tolerance of 12.1%,2 which is similar to the 
value found in this study. The differences in 
screening rates might be due to variations in 
the criteria and methods used to diagnose 
abnormal glucose tolerance. Studies that use 
the World Health Organization criteria would 
be expected to find a smaller proportion of 
women progressing to abnormal glucose 
tolerance, even with an increase in the number 
of women identified with GDM, compared to 
those using the National Diabetes Data Group 
(NDDG) or Carpenter-Coustan criteria.17  
Ethnically homogenous cohorts who are known 
to be at high risk of GDM, as well as variations 
in cultural and lifestyle practices during the 
postpartum period, might contribute to a 
higher prevalence of abnormal glucose tolerance 
in some countries.5 In addition, a longer 
interval between delivery and screening might 
increase the number of women that return 
for postpartum glucose testing, as reported 
by Chew et al.18 Their study was conducted 
among women aged 20-50 who had history of 
GDM at a university hospital in Malaysia, and 
the reported prevalence of abnormal glucose 
tolerance was 61.7% when the period from the 
index pregnancy with GDM to testing ranged 
from three months to 15 years postpartum.18 
The association between GDM and type 2 
diabetes can be explained by the fact that most 
of the risk factors for the two disorders are the 
same and include high body mass index, a 
family history of diabetes and ethnic origin.19

A systematic review of studies investigating the 
incidence of postpartum type 2 diabetes among 
women with a history of GDM reported that 
5 to 10% of them became diabetic during the 
first year postpartum.20 It was found that the 
development of type 2 diabetes was correlated 
with progressive pancreatic β-cell failure in 
order to compensate for the ongoing insulin 
resistance in women with a history of GDM. 
Pre-conception care, maternal diet and exercise, 

and other lifestyle factors are among the 
interventions which can be used to mitigate 
modifiable risk factors that may have an impact 
on the preservation of β-cell function.21 In 
addition, pharmacological therapies, such as 
metformin, troglitazone and pioglitazone, have 
also been shown to reduce the development of 
diabetes by 50% or more.22 Hence, for optimal 
success, interventions to prevent or delay this 
process should be initiated as early as possible 
to avoid prolonged exposure, and the risk of 
diabetes may be determined by postpartum 
glucose testing as early as six weeks after 
delivery.23

In this study, women with elevated glycated 
hemoglobin (HbA1C) during pregnancy were 
found to have higher odds of having abnormal 
glucose tolerance at six weeks postpartum 
compared to those within normal levels. 
Hemoglobin A1c (HbA1c) has less intra-
individual variability, is easily measured with a 
single blood test and does not require fasting. 
Our findings in this study largely agree with 
previously published studies which indicate that 
HbA1c at GDM diagnosis is associated with an 
increased risk of postpartum abnormal glucose 
tolerance.24-26 In addition, a systematic review 
found that HbA1c at GDM diagnosis was 
positively associated with postpartum abnormal 
glucose. Women with postpartum diabetes 
or impaired glucose tolerance had higher 
mean HbA1c levels at GDM diagnosis than 
those with normal post-partum glucose (p ≤ 
0.002), and a 1% increase in HbA1c at GDM 
diagnosis was associated with 2.36 times higher 
odds of postpartum abnormal glucose 6 weeks 
after delivery.27 HbA1c above 5.55% is a strong 
predictor of postpartum diabetes in a study that 
evaluated the clinical usefulness of HbA1c in 
predicting risk of future diabetes among GDM 
patients.24 

In the present study, insulin usage for the 
management of hyperglycemia in pregnancy 
was associated with abnormal glucose tolerance. 
Findings reported by Nouhjah et al. showed 
that pharmacotherapy (use of insulin or 
metformin) for GDM management was a 
strong predictor of abnormal glucose tolerance 
at 6-12 weeks postpartum.28 Treatment with 
insulin is an indicator of the severity of the 
hyperglycemia and may reflect impairment in 
the β-cell function in women with a history of 
GDM.  

A scheduled postpartum test is important 
for detecting abnormal glucose tolerance and 
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initiating prompt intervention in order to 
reduce the risk of diabetes or diabetes-related 
complications.23 By performing the glucose 
test at six weeks postpartum, the onset of 
type 2 diabetes may be prevented and delayed 
soon after the postpartum period through 
lifestyle modifications such as dietary changes, 
physical activity, weight management and/
or pharmacological intervention.7 In order to 
facilitate postpartum testing, the risk of type 
2 diabetes must be discussed during routine 
GDM care to increase the risk perception 
among women with GDM, and postpartum 
care reminders should be considered.29 Strategic 
and effective measures, such as flexible time 
for the test, active involvement from health 
staff, and strengthening continuous care, 
need to be implemented to reduce the rate 
of subsequent diabetes and improve the 
outcomes of future pregnancies. The use of 
a short messaging system (SMS) and phone 
reminders have also been shown to improve the 
return rate for postpartum testing.30 Primary 
care providers have a key role in organizing 
postpartum screening strategies and increasing 
the awareness of these women concerning 
their high risk of progression to type 2 diabetes 
through health promotion and education.

To our knowledge, this is the first study to 
report on the proportion of women with 
a history of GDM who attended primary 
health clinics with postpartum abnormal 
glucose tolerance, particularly in Johor Bahru. 
Nevertheless, several limitations should be 
taken into consideration when interpreting this 
study. These findings are not generalizable to 
the general population due to its small sample 
size. In addition, we were unable to assess 
what factors could be contributing to failure 
to undergo postpartum glucose testing, which 

may include service quality, time and financial 
constraints. Further studies are recommended 
for investigating why women with GDM do 
not return for postpartum glucose testing.

In conclusion, the proportion of women who 
have had GDM exhibiting abnormal glucose 
tolerance at six weeks postpartum in Johor 
Bahru was 12%. The diagnosis of GDM 
should initiate a long-term intervention and 
diagnostic process in order to minimize the 
risk of developing diabetes or to diagnose it 
as early in its course as possible. Screening 
during the postpartum period offers a window 
of opportunity for early identification of 
diabetes and prediabetes and prompt initiation 
of treatment. Hence, current management 
strategies for women with a history of GDM 
should be strengthened to ensure compliance 
with postpartum glucose testing.
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How does this paper make a difference to general practice?

• Despite the availability of guidelines, attendance for six weeks postpartum glucose 
readings were less than optimal.

• This paper may encourage primary care practitioners to perform postpartum screenings 
for the detection of prediabetes or diabetes. 

• To our knowledge, there is no published study that has investigated abnormal glucose 
tolerance at six weeks postpartum among women with history of gestational diabetes 
mellitus who attended primary care clinics in Malaysia, particularly in Johor Bahru. 
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Abstract

Objective: As indicated by previous studies, children born via Caesarean section may have an increased 
risk of developing asthma compared with those born via vaginal delivery. The aim of this study is to 
assess the association between a Caesarean section and the risk of childhood asthma.
Methods: This was a case-control study carried out in Basrah, Iraq including 952 children aged 3-12 
years. Four hundred and seven asthmatic cases and a control group of 545 age-matched non-asthmatic 
children were enrolled. Binary logistic regression was used to assess the relationship between asthma and 
birth via Caesarean section.
Results: The mean age of the children was 6.7±2.5 years. Two-hundred eighty-three children (29.7%) 
were delivered via Caesarean section. The binary logistic regression analysis showed that delivery via 
Caesarean section was found to be an independent significant risk factor for asthma (OR=3.37; 95% 
CI=1.76-6.46; p<0.001). In addition, many other risk factors were found to be significant predictors 
of asthma, including bottlefeeding (OR=27.29; 95% CI=13.54-54.99; p<0.001) and low birth weight 
(OR=16.7; 95% CI=6.97-37.49; p<0.001).
Conclusion: Caesarean section is significantly associated with an increased risk of childhood asthma.

ORIGINAL ARTICLE

Introduction

Vaginal delivery is acknowledged to be a 
harmless and more advantageous method of 
childbirth for both mother and child than 
Caesarean section (CS). In recent years, 
there has been an upsurge in the proportion 
of children born via CS, exceeding the 15% 
level recommended by the World Health 
Organization (WHO)1 and making CS 
the most common operation undergone by 
women of reproductive age.2

Authorities and clinicians have conveyed their 
alarm over the rise in the number of CS births 
and the possible adverse effects for maternal 
and child health.3 The CS rate for all births 
in Iraq was 18% in 2008 and rose to 24.4% 
in 2012, well above the 15% recommended 
by WHO and mainly as a result of the 
increasing number of private hospitals and the 
inclinations of both women and gynecologists 
towards CS.4

Asthma is one of the common diseases of 
childhood and is characterized predominantly 
by the tightening of the bronchioles, which 
then leads to coughing and breathlessness. In 
some cases, it may be caused by contact with 
particular recognized allergens, but, in other 
cases, there is no single known causal factor. 
However, there is still a lot to learn about its 

etiology and what attributers are related to 
vulnerability to it.5

The incidence of allergies and asthma in 
childhood has increased noticeably over the 
last few years, mostly in developed countries 
and in parallel with the increased rate of CS 
deliveries.6 According to a study that was 
done in Basrah ity on preschool children, the 
prevalence of asthma, which is considered 
a common health problem among children 
in Iraq,7 was 15.8%.8 Many studies, which 
have been done to assess the effect of mode 
of delivery on the development of asthma 
have differed in their conclusions. The 
researchers involved in these studies have 
hinted that the inclusion criteria and disease 
explanation standards have significant 
consequences on the results of such reports.9,10 
Since the medium and long-term health 
impacts of CSs on children are unclear, the 
relationship between CS and asthma remains 
controversials.11-17

Though the relationship between the method 
of delivery and the occurrence of asthma has 
been investigated in many countries, there 
have been no published reports in Basrah. The 
effect of delivery mode on the future health 
of the children has also not been reviewed 
in Basrah due to an absence of accessible 
information. Therefore, with the rising 
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number of children who have been delivered 
by CS, this gap needs to be addressed

The purpose of the present study is to assess 
the association between CS and current 
asthma in children in Basrah. Our original 
hypothesis was that children born through CS 
would be at greater risk for the development 
of asthma in comparison with those born via 
vaginal delivery.

Methdos

Patients

A case-control study was conducted in 
Basrah, Iraq for the period between April and 
October 2017. The study included children 
aged 3-12 years attending primary health 
care centers allover Basrah City. A list of the 
primary health centers was obtained from 
the General Directorate of Health. Out of 40 
health centers distributed throughout Basrah 
City, ten were chosen randomly. The study 
included 407 asthmatic cases and 545 non-
asthmatic children as a control group. The 
groups were frequency matched for age. The 
purpose of the current study was explained to 
the parents who accompanied their children 
to the primary health care centers, and their 
informed consent was obtained before their 
children were enrolled in the study.

Data collection

The parents were interviewed using a 
structured questionnaire, which was especially 
designed for the purpose of the study. The 
first part of the questionnaire dealt with 
demographic characteristics such as age, 
gender, maternal and paternal education, 
income, family size and family history of 
asthma. The questions in the second part 
concentrated on the mode of the delivery 
of the children. For statistical analysis, 
mode of delivery was classified into CS and 
vaginal delivery. Possible confounders for the 
development of asthma, including feeding 
patterns, cotton-filled mattress use, antibiotic 
use in the first year of life, family history 

of asthma, exposure to cigarette smoking, 
complications during pregnancy (such as 
antepartum hemorrhage, hypertension), pets 
and carpet usage, were also enquired about.

Using the Global Initiative for Asthma 
guidelines,18 asthma was defined as recurrent 
pediatrician-diagnosed asthma requiring 
treatment resulting in at least one episode of 
wheezing in the previous year.19

The control group included children without 
asthma attending the same primary health 
care centers for other unrelated health 
problems. To exclude potential asthma 
among the controls, the core questionnaire-
wheezing module for 6–7 year olds from the 
International Study of Asthma and Allergies 
in childhood was used.20

The Ethical Committee of the College of 
Medicine, Basrah University approved the 
study. 

Statistical analysis 

Univariate analysis was done to compare 
differences between the asthmatic and 
control groups, using X2 or Fisher Exact 
tests (where appropriate) for categorical 
variables. Moreover, the strength of the 
association was evaluated through comparing 
odds ratios (ORs) and 95% confidence 
intervals (CIs). Furthermore, a binary logistic 
regression analysis was performed to assess 
the independent risk factors of asthma. All 
independent variables were entered in the 
regression model. A p-value of <0.05 was 
considered to be statistically significant.

Results

Girls in this study constitute more than half 
of the sample (53.5%), and about 56% of the 
mothers had less than 12 years of education. 
Only 23.7% of the children were from 
families with a monthly income of more than 
1 million Iraqi Dinar. [Table 1]
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Table 1. Socio-demographic characteristics of the study population
Character No. %
Age (years)
< 6 354 37.2
≥ 6 598 62.8
Gender
Male 443 46.5
Female 509 53.5

Maternal education (Years)
< 12 538 56.5
≥ 12 414 43.5
Paternal education (Years)
< 12 509 53.5
≥ 12 443 46.5
Monthly income (Iraqi Dinar) *
< 500,000 379 39.8
500,000 - 1,000,000 347 36.5
> 1,000,000 226 23.7
Birth order
First 323 33.9
Second or after 629 66.1
Family size
< 5 516 54.2
≥ 5 436 45.8
Total 952 100

I US $= 1250 Iraqi Dinar

Table 2 presents the associations of asthma with the socio-demographic characteristics. Higher 
proportions of asthmatic children were girls (OR=1.67; 95% CI=1.28-2.17; p<0.001).

Lower maternal and paternal education levels were significantly associated with asthma. Similarly, low 
family monthly income and large family size were also significantly associated with asthma.

Table 2. Association of asthma with socio-demographic characteristics

Characteristic
Cases (n=407)

No. (%)
Controls (n=545)

No. (%)
OR (95% CI) p-value

Gender
Male 160 (39.3) 283 (51.9)

0.60 (0.46-0.78 < 0.001
Female 247 (60.7) 262 (48.1)
Maternal education (Years)
< 12 275 (67.6) 263 (48.3)

263 (48.3) 282 (51.7) < 0.001
 ≥ 12 132 (32.4) 282 (51.7)
Paternal education (Years)
< 12 244 (60.0) 265 (48.6)

1.58 (1.22-2.10) < 0.001
 ≥ 12 163 (40.0) 280 (51.4)
Monthly income (ID) * 
<500,000 140 (34.4) 239 (43.9) 1

0.009500,000 - 1,000,000 167 (41.0) 180 (33.0) 0.63 (0.58-0.71)
> 1,000,000 100 (24.6) 126 (23.1) 0.74 (0.67-0.82)
Birth order
First 138 (33.9) 185 (33.9)

0.99 (0.76-1.30) 0.990
Second or after 269 (66.1) 360 (66.1)
Family size
< 5 109 (26.8) 407 (74.4)

8.06 (6.02-10.80) < 0.001
 ≥ 5 298 (73.2) 138 (25.3)

* ID= Iraqi Dinar,   I US $= 1250 ID
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Two-hundred eighty-three children (29.7%) were delivered via CS, and 669 children (70.3%) 
were delivered via vaginal delivery. Delivery via CS was found to be significantly associated with 
asthma (OR=3.64; 95% CI=2.72-4.81; p<0.001)

Other risk factors, which were found to be significantly associated with asthma, include exposure 
to cigarette smoke, family history of asthma, type of feeding, and use of antibiotics during the 
first year of life.

No significant association was found between exposure to pets and asthma in children. [Table 3] 

Table 3. Association of mode of delivery and other factors with asthma

Factor
Cases (N=407)

No. (%)
Controls (N=545)

No. (%)
p-value

OR (95% CI)
Mode of delivery
Caesarean section 183 (45.0) 100 (18.3) < 0.001
Vaginal 224 (55.0) 445 (81.7) 3.64 (2.72-4.85)
Gestational age at delivery
< 37 weeks 283 (69.5) 21 (3.9) < 0.001
≥ 37 weeks 124(30.5) 524 (96.1) 10.93 (6.73-17.75)
Child history of allergy to drugs
Positive 77 (18.9) 24 (4.4) < 0.001
Negative 330 (81.1) 521 (95.6) 5.07 (3.14-8.17)
Family history of asthma
Positive 267 (65.6) 145 (26.6) < 0.001
Negative 140 (34.4) 400 (73.4) 5.26 (3.98-6.95)
Cigarette smoke exposure
Positive 219 (53.8) 155 (28.4) < 0.001
Negative 188 (46.2) 390 (71.6) 2.93 (2.24-3.84)
Kitchen smoke exposure
Positive 251 (61.8) 52 (9.5) < 0.001
Negative 156(38.2) 493 (90.5) 5.89 (4.19-8.35)
Pet exposure
Positive 155 (38.1) 215 (39.4) 0.669
Negative 252 (60.9) 330 (60.6) 0.94 (0.73-1.23)
Cotton-filled mattress use
Positive 186 (45.7) 142 (26.1) < 0.001
Negative 221 (44.3) 403 (73.9) 2.39 (1.82-3.13)
Carpet use
Positive 153 (37.6) 282 (51.7) < 0.001
Negative 254 (62.4) 263 (48.3) 0.56 (0.43-0.73)
Type of feeding during 1st six months of life
Bottle 338 (83.0) 97 (17.8) < 0.001
Breast 69 (17.0) 448 (82.2) 22.62 (16.11-31.76)
Maternal antibiotic use
Positive 205 (50.4) 152 (27.9) < 0.001
Negative 202 (49.6) 393 (72.1) 2.62 (2.00-3.44)
Pregnancy complications
Positive 243 (59.7) 120 (22.0) < 0.001
Negative 164 (40.3) 425 (78.0) 5.24 (3.95-6.96)
Child use of antibiotics
Positive 304 (74.4) 119 (21.8) < 0.001
Negative 103 (25.3) 426 (78.2) 10.57 (7.81-14.79)
Birth weight (Kg)
< 2.5 241(59.2) 32 (5.9) < 0.001
 ≥ 2.5 166(40.8) 513 (94.1) 11.04 (7.34-16.61)
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In order to examine the independent effect of method of delivery on the development of asthma, 
a binary logistic regression analysis was done. The method of delivery was found to be an 
independent significant risk factor with an OR of 3.37 (95% CI=1.76-6.46, p<0.001).

Many other risk factors were found to be significant predictors of asthma. The excluded variables 
were: exposure to pets, exposure to cigarette smoke, pregnancy complications, maternal used of 
antibiotics, carpet usage, cotton mattress, child’s history of allergies to drugs, and kitchen smoke 
exposure. [Table 4]

Table 4. Logistic regression analysis

Variable β P-value Expected B
95% CI of 
expected B

Female 0.892 0.006 2.44 1.30 - 4.59
Family size 0.506 < 0.001 1.66 1.41 - 1.96
Income - 0.701 < 0.001 0.496 0.34 - 0.73
Low birth weight 2.783 < 0.001 16.17 6.97 - 37.49
Low gestational age at delivery 1.556 < 0.001 4.74 2.00 - 11.22
Family history of asthma 0.803 < 0.001 2.23 1.75 - 2.85
Child use of antibiotics 1.234 < 0.001 3.44 1.89 - 6.23
Mode of delivery (CS) 1.214 < 0.001 3.37 1.76 - 6.46
Type of feeding (bottle feeding) 3.307 < 0.001 27.29 13.54 - 54.99

CS= Caesarean section

Discussions

Both the univariate and multivariate 
analyses in our study showed that CS was 
significantly associated with more than a 
three-fold increase in the risk of childhood 
asthma. This result disagrees with a study 
done previously in Iraq, which showed no 
relationship between asthma in children and 
CS delivery.7 This discrepancy might be due 
to the difference in the age group chosen for 
the study (they chose primary school children, 
and we chose younger children). Our study 
agrees with the result of a meta-analysis study 
that showed a positive relationship between 
asthma and CS.21 However, other studies 
could not exclude the probable confounding 
effects of the underlying medical indications 
for CS22 as well as the effect of other factors, 
such as parental asthma, gestational age,17 
and breast-feeding,18 that were found to 
attenuate the effect of CS and make the 
interpretation of such an association difficult. 
The complicated interactions between genetic 
factors and environment exposures could also 
contribute to this inconsistency of results.6

Gut microbiotica has been found to play 
a crucial role in the development of the 
immune system. There is wide individual 
variation in the microbial colonization pattern 
of the infant gut.1

Altered microbial colonization and types during 
early life in the gut of infants delivered by CS 
may prolong the immaturity of the immune 
system and thereby link the development of 
asthma with this mode of delivery.23-26 Infants 
delivered by CS  are exposed to maternal skin 
and hospital environment microbes which 
differ from those in the maternal vagina.27 It 
was reported that manual exposure of CS-
delivered infants to vaginal microbes might 
partially restore their normal microbiota.28 
Furthermore, increased airway inflammation 
reflected by higher fractional exhaled nitric 
oxide levels might be another explanation 
for the relation between CS and asthma.29 
Epigenetic modification of gene expression 
in the infant immune system and a distorted 
perinatal stress response induced by emergency 
CS might influence the developing immune 
system.30 During vaginal delivery, uterine 
contractions and infant hypoxia stimulate a 
stress response, leading to a high concentration 
of cortisol and catecholamine in infants.31 In 
contrast, this stress-based hormone secretion is 
lacking in CS-delivered infants.32

In addition, anesthetic drugs used during CS 
are thought to cross the placental barrier and 
alter the immune system of the infant.33

Similar to the results indicated by previous 
studies,14,34 our study showed that asthma 
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is common among children with lower 
gestational age. The significant relationship 
between asthma and low gestational age may 
be attributed to lung underdevelopment 
and increased susceptibility to respiratory 
infection.35

In agreement with other studies,12,36,37 this 
study showed that breastfeeding in early 
infancy provides a protective effect against 
asthma. Breastfeeding could prevent asthma 
through the maturation and regulation of gut 
barrier function and through transmitting 
immunologically active cells, immune 
modulatory cytokines, and immunoglobulin 
to the infant, which could enhance immune 
system development.38,39

Although the relation between use of antibiotics 
in early life and asthma has been debated,40 our 
study showed that antibiotic use in the first 
year of life is significantly associated with  the 
risk of childhood asthma, a result that had been 
reported before41,42 and may further support 
the hygiene theory. Alteration of microbiota 
through the use of antibiotics in early infancy 
may compromise the infant immune system, 
resulting in the development of asthma.40

The role of low birth weight as a risk factor 
for childhood asthma found in this study has 
been confirmed previously.43 Matheson et al. 
demonstrated the continuing effect of low 
birth weight on the risk of asthma into middle 
age.44 Children born with low birth weight 
could suffer varying degrees of lung problems, 
such as lower volume and lung function, 
which cause greater bronchial hypersensitivity 
to external environmental stimuli.45,46 To the 
contrary, several studies showed no significant 
association between low birth weight and 
asthma,47 at least during the first 6 years of 
life.48 Such inconsistencies in results could 
be attributed to use of different definitions 
of low birth weight or a lack of control of 
confounding factors.49

In conclusion, children delivered by CS 
are at increased risk of developing asthma. 
Bottlefeeding in the first year of life, low 
birth weight, gestational age<37 weeks, family 
history of asthma, and the use of antibiotics 
were also associated with risk of asthma.

Limitations of the study

Our study is limited in that we were not able 
to control for the type of CS, and we were 
unable to obtain any information on whether 
or not vaginal delivery had been attempted in 
CS cases. Yet, we believe that these limitations 
do not affect our findings, not even in the 
case that an effect of type of CS is assumed, 
which is controversial.50,51 In addition, the 
risk of occurrence of asthma was reported 
to be significantly associated with general 
anesthesia.52 However, it is still possible that 
some residual confounders may have affected 
the results of this study; therefore, a large-
scale prospective study is recommended to 
examine the effect of type CS, elective or 
emergency, on the development of childhood 
asthma.

Another limitation is that a skin prick test was 
not used to ascertain the diagnosis of asthma 
due to its non-availability. Furthermore, recall 
bias cannot be excluded. However, mothers of 
children with the disease or with an adverse 
obstetric history tend to better recall past 
exposure. A previous study showed that the 
maternal recall accuracy of a CS occurring 3 
to 9 years ago was 100%, and maternal recall 
of severe obstetric complications was also 
reliable.53
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Abstract

Background: Colorectal cancer (CRC) is the second most common cancer in Malaysia. Awareness of 
risk factors, symptoms and warning signs of CRC will help in early detection. This paper presents the 
level of CRC awareness among the urban population in Malaysia.
Method: A cross-sectional study was conducted from November 2015 till December 2016 at three 
government clinics in the Klang Valley.  The validated Bowel Cancer Awareness Measure questionnaire 
in both English and Malay was used. The mean knowledge scores for the warning signs and risk factors 
of CRC in different socio-demographic groups were compared using ANOVA in SPSS version 23. 
Statistical significance was set at p<0.05 and a 95% confidence level. 
Results: Of the 426 respondents, 29.1% were unable to recall the warning signs and symptoms of 
CRC. Average recall was less than two warning signs and symptoms (mean 1.62, SD 1.33). The mean 
total knowledge score for CRC was 9.91 (SD 4.78), with a mean knowledge scores for warning signs 
and risk factors at 5.27 (SD 2.74) and 4.64 (SD 2.78), respectively. Respondents with a higher level 
of education were found to have higher level of knowledge regarding the warning signs of CRC. There 
was a significant positive association between knowledge score for warning signs and level of confidence 
in detecting warning signs. Regarding the total knowledge score for CRC, 3.3% of respondents scored 
zero. For warning signs and risk factors, 8.2% and 8.5% of respondents had zero knowledge scores, 
respectively.  
Conclusions: Generally, awareness of CRC is poor among the urban population of Klang Valley. 
Greater education and more confidence in detecting warning signs are significantly associated with 
better knowledge of warning signs. CRC awareness programs should be increased to improve awareness.

ORIGINAL ARTICLE

Introduction

Colorectal cancer (CRC) has become the third 
most common cancer globally1 and is considered 
a leading cause of death, particularly in Western 
countries.2 Colorectal cancer is the third most 
common cancer in men (746,000 cases, 10.0% 
of total) and the second most common cancer 
in women (614,000 cases, 9.2%) worldwide. 
Almost 55% of cases occur in the more 
developed regions.1

The 2007 Malaysian National Cancer Registry 
Report found CRC to be the second most 
common cancer in Malaysia.3 In particular, it is 
also the second most common cancer in males 
and third most common in females.4 From 2008 
to 2013, the overall incidence rate for colorectal 
cancer was 21.3 cases per 100,000 individuals 
in Malaysia. The age-adjusted incidence rate of 
colorectal cancer was 1.33 higher among males 
than females. The incidence rate was highest 
among the Chinese (27.4 cases per 100,000 
individuals).4 The estimated 5-year prevalence 
rate in Malaysia for colorectal cancer was 12.2% 

for both sexes in 2012.1 Overall mortality rate 
from CRC was 9.8 cases per 100,000 individuals 
between 2008 to 2013.4 cancers detected at the 
localized stage to 10% for people diagnosed with 
distant metastases.5 In general, the earlier CRC 
is detected, the higher the chance of survival. 
Hence, awareness of risk factors, symptoms and 
warning signs will help in early detection of CRC. 

Persistent changes in normal bowel habits, 
bleeding from the back passage, a lump in the 
abdomen and unexplained tiredness are some 
examples of detectable symptoms of CRC, 
whereas modifiable risk factors include red 
and processed meat consumption, obesity and 
alcohol consumption.6 In a United Kingdom 
survey of adults, 24% could not correctly name 
any warning signs, and 58% were unable to 
correctly recall any risk factors.7 

A study among the rural population in Malaysia 
also demonstrate low levels of awareness of 
warning signs and risk factors.8 This study aims 
to determine whether the urban Malaysian 
population will exhibit similar findings to the 
rural population.
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Research Objectives

The general objective of this study is to determine 
the level of CRC knowledge among the adult 
urban population in the Klang Valley in Malaysia. 
Specific objectives aim to determine the:
• awareness of warning signs and symptoms of 

CRC.
• knowledge of risk factors associated with 

CRC.
• confidence in noticing warning signs.
• association between socio-demographic 

factors and the knowledge score for warning 
signs and risk factors.

• association of previous experience of cancer 
with the knowledge score on warning signs 
and risk factors.

Method

Study setting:

A cross-sectional study was conducted from 
November 2015 till December 2016.   Approval 
was obtained from the National Medical 
Research Register [Reg Number NMRR-16-96-
29036(IIR)] and the Medical Register and Ethics 
Committee. 

Sample size:

Based on a rate of 30% of rural respondents 
with good knowledge8 and a 95% confidence 
level, the sample size required is 323 using the 
OpenEpi calculator. Considering non-response 
rate of about 20%, 420 patients should be 
targeted.

Data was collected over a 3-week period from 
consenting patients aged 18 years and above 
seeking health care at three government clinics 
in the Klang Valley (Klinik Kesihatan Putrajaya 
Presint 9, Klinik Kesihatan Pandamaran, Klang 
and Klinik Kesihatan Taman Medan, Petaling 
Jaya). Foreigners and patients with cognitive 
impairments were excluded. The clinics were 
purposively chosen with consent from the health 
authorities. The clinics have an average load of 60 
patients per doctor per day. Systematic random 
sampling with a ratio of 1:10 was used. The 
authors (1 to 5) were each tasked with recruiting 
six respondents per day for 15 working days. 

Study tool:

Awareness of CRC was measured using a 
questionnaire, the Bowel Cancer Awareness 
Measure (Bowel/Colorectal CAM), which was 

designed to assess awareness of cancer reliably 
among the general population. This validated 
questionnaire was developed by University 
College London and Cancer Research UK 
based on a generic CAM developed by Cancer 
Research UK, University College London, Kings 
College London and Oxford University in 2007-
08. The Bowel/Colorectal CAM meets accepted 
psychometric criteria for reliability (Cronbach’s 
alpha = 0.84; r = 0.7) and construct validity 
[Bowel cancer experts achieved higher scores than 
equally educated controls (54.7 [4.3] vs. 42.9 
[5.7]; P < 0.001)].10 

Out of the 25 questions on bowel cancer 
awareness in the original Bowel/Colorectal 
CAM, one question was excluded since it 
was not suitable in the Malaysian context. 
Key sections of the questionnaire include the 
demographic profiles of patients, warning signs 
and risk factors of colon cancer, confidence in 
identifying warning signs, help-seeking behavior 
and previous experience of cancer

A pilot study on 30 participants was conducted 
before the survey took place to evaluate whether 
the questions were clear and easily understood. 
No problems were encountered; hence, the 
questionnaire was not modified. 

Knowledge of symptoms and warning signs of 
colorectal cancer:

There are one open-ended (unprompted) and 
nine close-ended (prompted) questions on 
symptoms and warning signs of CRC. The 
unprompted question measures the number 
of CRC warning signs a respondent can 
recall unaided. Prompted questions assess the 
knowledge level of respondents in detecting 
warning signs. Each appropriate ‘YES ‘answer is 
assigned a point.10

Knowledge of risk factors of colorectal cancer:

There are one open-ended and 10 close-ended 
questions on knowledge of risk factors of bowel 
cancer. The “open-ended” question measures the 
number of CRC risk factors a respondent can 
recall unaided. Close-ended questions assess the 
knowledge level of respondents in identifying 
CRC risk factors, with each correct answer 
scoring one point. 

Other Bowel Cancer Awareness Measure (CAM) 
questions addressed the self-rated confidence 
level in noticing bowel cancer symptoms and 
opinions on age-related bowel cancer incidence. 
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The time interval to seek help if symptoms of 
bowel cancer are noticed was also addressed in 
the questionnaire. A delay in this time interval 
is defined as a delay in seeking treatment of 
more than two weeks.9 Data were also collected 
on patients’ socio-demographic statuses and 
experiences with cancer.

Description of variables:

The total knowledge score for warning signs of 
bowel cancer ranges from 0 to 9, while the total 
knowledge score for risk factors ranges from 0 
to 10. Other variables are socio-demographic 
characteristics, including age, gender, ethnicity, 
marital status, education level, work status and 
monthly income. 

Process of data collection: 

Data was collected through a face-to-face 
interview using the English and Malay Bowel 
CAM questionnaire. All interviewing researchers 
(authors 1-5) have been trained and are well 
versed in Malay and English. Patients were 
identified at the registration counter. The first 
patient was determined randomly. Subsequently, 
every 10th patient was triaged to the researcher. 
Researchers approached the patients with the 
participant information sheet and questionnaire. 

The objectives and purpose of the study were 
explained and written informed consent 
obtained. Confidentiality and rights to withdraw 
were ensured. The first and second author 
checked the results for interviewer bias. 

Statistical analysis:

The data were entered and analyzed using 
SPSS Version 23.  For a preliminary analysis, a 
normality test and descriptive analysis were done. 
The data was checked for errors and cleaned. 
The association between knowledge score for 
warning signs and risk factors of CRC were 
analyzed against the independent variables using 
ANOVA and presented using means with 95% 
confidence intervals. Statistical significance was 
set at p<0.05.  The Pearson correlation coefficient 
was also used to detect the correlation between 
the knowledge score of warning signs and level of 
confidence in detecting a warning sign.

Results

Four-hundred eighty respondents were 
approached for the study. A total of 426 
respondents agreed to participate in the study 
and complete the questionnaire. The response 
rate was 88.8%. The socio-demographic 
characteristics are displayed in Table 1. 

Table 1: Socio-demographic characteristics of the participants (n= 426)
Socio-demographic characteristics Frequency Mean (±Std deviation or percentage)
Age in years 37.04 (±12.55)
Gender
Male 164 38.5%

Female 262 61.5%
Ethnicity
Malay 255 59.9%
Chinese 59 13.8%
Indian 94 22.1%
Other 18 4.2%
Marital status
Single 130 30.5%
Married 278 65.3%
Widowed 11 2.6%
Divorced 5 1.2%
Prefer not to say 2 0.5%
Education status
No education/Primary/Secondary 227 53.3%
Tertiary 198 46.5%
Prefer not to say 1 0.2%
Work status
Employed full time 319 74.9%
Employed part time and unemployed 106 24.9%
Prefer not to say 1 0.2%
Monthly income
< RM 5000 306 71.8%
> RM 5000 88 20.7%
Prefer not to say 32 7.5%
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Knowledge of warning signs and symptoms:

Of the 426 respondents, 29.1% were unable to 
recall the warning signs and symptoms of CRC. 
Average recall was less than two warning signs and 
symptoms (mean 1.62, SD 1.33). “Abdominal 
pain” was the most commonly recalled warning 
symptom (38.5%), followed closely by “blood 
in stools” (33.3%) and “change in bowel habits” 
(32.9%). Warning signs and symptoms that 
were least recalled were “back passage pain” 
(3.3%), “abdominal lump” (2.3%) and “feeling 
of incomplete emptiness of bowel” (2.1%). The 
common incorrect answers provided for the 
unprompted warning signs and symptoms were 
loss of appetite (22.1%), feeling bloated (6.6%) 
and vomiting (6.4%).

Compared with unprompted awareness, 
prompted awareness showed a similar trend, 
whereby the most prompted warning sign 
and symptom was “abdominal pain” (68.8%), 
followed by “blood in stool” (67.6%) and “lump 
in abdomen” (67.4%). The least prompted 
warning signs and symptoms did not follow a 
similar trend. They were: “tiredness/anemia” 
(49.1%), “feeling of incomplete emptiness of 
bowel” (43.4%) and “back passage pain” (41.5%).

In summary, the percentages for prompted 
awareness were higher compared to those for 
unprompted awareness for all warning signs and 
symptoms.

Table 2: Awareness of warning signs and symptoms of CRC (n= 426)
Signs and symptoms Unprompted (%) Prompted (%)

Abdominal pain 38.5 (n=164) 68.8 (n=293)

Bleeding from back passage 11.5 (n=49) 62.7 (n=267)
Change in bowel habits 32.9 (n=140) 61.7 (n=263)
Feeling of incomplete emptiness of bowel 2.1 (n=9) 43.4 (n=185)
Tiredness/anemia 14.6 (n=62) 49.1 (n=209)
Unexplained weight loss 23.7 (n=101) 64.8 (n=276)
Lump in abdomen 2.3 (n=10) 67.4 (n=287)
Back passage pain 3.3 (n=14) 41.5 (n=177)
Blood in stools 33.3 (n=142) 67.6 (n=288)

Knowledge of risk factors:

Unprompted awareness of risk factors associated 
with CRC was very poor, as 66.2% were unable 
to recall any risk factors associated with CRC, 
with an average recall of less than 1 risk factor 
(mean 0.49, SD 0.82). Among unprompted 
risk factors, “alcohol consumption” was the most 
quoted by participants (10.8%), followed by 
“family history of having bowel cancer” (9.2%) 
and “low physical activity” (8.7%). Risk factors 
that participants could least recall without 
prompting were “having other bowel disease” 
(1.9%), “older age” (1.4%) and “having diabetes” 
(0.9%). The common incorrect answers provided 
for unprompted risk factors were “poor diet” 

(62.4%), “poor lifestyle” (16.4%) and “smoking” 
(12.2%). Three respondents even mentioned that 
bad luck and God’s will were risk factors of CRC.

When prompted, the percentage of awareness 
of risk factors increased sharply, as evidenced by 
“having other bowel disease” (62%), “low fiber 
diet” (51.9%) and “overweight/obese” (50.7%).  
The risk factor that participants could least 
recall despite prompting was “having diabetes” 
(32.4%).

Overall, the prompted awareness for risk 
factors of CRC is higher than the unprompted 
awareness as shown in Table 3.
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Table 3: Awareness of risk factors associated with CRC (n= 426)
Risk factors Unprompted (%) Prompted (%)
Alcohol consumption 10.8 (n=46) 47.4 (n=202)
Low intake of fruits/vegetables 3.1 (n=13) 44.8 (n=191)
High intake of red and processed meat 4.7 (n=20) 45.5 (n=194)
Low fiber diet 3.8 (n=16) 51.9 (n=221)
Overweight/Obese 4.9 (n=21) 50.7 (n=216)
Older age 1.4 (n=6) 39.9 (n=170)
Family history of having bowel cancer 9.2 (n=39) 47.9 (n=204)
Low physical activity 8.7 (n=37) 41.8 (n=178)
Having other bowel disease 1.9 (n=8) 62 (n=264)
Having diabetes 0.9 (n=4) 32.4 (n=138)

Knowledge of age-related incidence of colorectal cancer:

Respondents were asked, “In the next year, who is most likely to develop bowel cancer?” A full 59.2% 
(n=252) said that CRC is not related to age as shown in Table IV. Only 10.3% (n= 44) provided the 
correct answer, which is “a person who is 60 years is most likely to develop bowel cancer in the next 
year.”

Table 4: Awareness of risk factors associated with CRC (n= 426)
Age Percentage (%)

20-year-old 7.5 (n=32)
40-year-old 22.8 (n=97)
60-year-old 10.3 (n=44)

Not related to age 59.2 (n=252)
No answer 0.2 (n=1)

Knowledge score of colorectal cancer:

Close-ended questions on the warning signs and 
symptoms and risk factors were used to acquire 
the knowledge score. In the results, 8.2%  of the 
respondents scored zero knowledge for warning 
signs and symptoms, and 8.5% scored zero 
knowledge score for risk factors. The mean total 
knowledge score for CRC was 9.91 (SD 4.78), 
with the mean knowledge scores for warning 
signs and risk factors at 5.27 (SD 2.74) and 4.64 
(SD 2.78), respectively. Fourteen respondents 
(3.3%) had a total zero knowledge score for 
CRC.  

Confidence in noticing a warning sign:

181 respondents (42.5%) were not very 
confident in identifying warning sign of CRC. 
However, 170 (39.9%) were fairly confident 
in identifying warning signs, while 10.6% 
were not at all confident and 6.8% were very 
confident in noticing the warning signs. There 
was a significant positive correlation (Pearson 
correlation coefficient = 0.343, p<0.01) between 
the knowledge score for warning signs and the 
level of confidence in detecting a warning sign.

When asked “If you had a symptom that you 
thought might be a sign of bowel cancer, how 
soon would you contact your doctor to make 
an appointment to discuss it?”, 75.1% would 
seek help within one week. The mean duration 
for seeking help after noticing possible signs 
of bowel cancer was 1.23 (±0.18) weeks. For 
seeking help, 24.4% of Malays, 28.8% Chinese, 
13.0% Indians and 29.4% of other ethnicities 
anticipated a delay. However, ethnicity is not a 
significant factor for anticipated delay in help-
seeking behavior (Pearson chi2 = 6.982, p = 
0.072). 

Factors associated with knowledge score for warning 
signs and risk factors:

Age, gender, ethnicity, marital status, income 
level and employment status were not 
significantly associated with the awareness of 
CRC as shown in Table V. Respondents who 
received a tertiary education had a higher 
knowledge score for warning signs and symptoms 
of CRC compared to the other groups. Based on 
the regression analysis, education level was still 
significant for warning signs and symptoms of 
CRC was still significant after adjusted for age, 
gender, ethnicity, marital status, income level 
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and employment status (p value = 0.006; CI = 0.267 – 1.596; R2 = 0.012).  Education level was not 
significantly associated with the knowledge score for risk factors.

Table 5: Socio-demographic variation in knowledge scores for warning signs and risk factors of CRC 
(n= 426)

Variable

Warning signs Risk factors

Mean (95% 
confidence 
interval)

ANOVA
Mean (95% 
confidence 
interval)

ANOVA

Age

18-19 (n= 6) 4.0 (1.35-6.65) F (0.312) 3.0 (-0.11-6.11) F (1.24)

20-29 (n= 124) 5.21 (4.73-5.69) p=0.906 4.27 (3.80-4.73) p=0.289

30-39 (n= 164) 5.28 (4.87-5.70) 4.87 (4.42-5.31)

40-49 (n= 51) 5.43 (4.71-6.15) 4.76 (4.04-5.50)

50-59 (n= 50) 5.34 (4.50-6.18) 4.96 (4.13-5.80)

>60 (n= 31) 5.32 (4.15-6.49) 4.58 (3.51-5.65)

Gender

Male (n= 164) 5.10 (4.67-5.53) F (1.06) 4.67 (4.03-4.91) F (1.04)

Female (n= 262) 5.38 (5.05-5.71) p=0.305 4.75 (4.42-5.09) p=0.309

Ethnicity

Malay (n=255) 5.35(5.02-5.68) F (0.26) 4.62 (4.28-4.95) F (0.11)

Chinese (n=59) 5.07(4.28-5.86) p=0.853 4.54 (3.75-5.33) p=0.952

Indian (n=94) 5.15(4.59-5.71) 4.73 (4.16-5.31)

Other (n=18) 5.44(4.02-6.87) 4.89(3.41-6.36)

Marital status

Single (n= 130) 4.97 (4.52-5.41) F (1.17) 4.10 (3.64-4.56) F (2.56)

Married (n=278) 5.44 (5.12-5.77) p=0.320 4.91 (4.57-5.24) p=0.055

Widowed (n=11) 5.36 (2.83-7.90) 4.82 (2.76-6.87)

Divorced (n=5) 4.20 (-0.22-8.62) 4.20 (0.54-7.86)

Missing (n=2) 4.97 (4.52-5.41) 4.10 (3.64-4.56)

Education

No education/primary/secondary 
(n=227) 4.95 (4.58-5.32) F (6.395) 4.84 (3.94-5.75) F (0.15)

Tertiary (n=198) 5.62 (5.26-5.98) p= 0.012* 4.60 (4.18-5.00) p=0.860

Missing (n=1)

Income level

< RM 5000 (n=306) 5.26 (5.00-5.57) F (0.23) 4.53 (4.21-4.84) F (1.93)

>RM 5000 (n=88) 5.42 (4.87-5.97) p=0.63 4.99 (4.42-5.55) p=0.17

Missing (n=32)

Employment status

Full-time job (n=319) 5.37 (5.08-5.66) F (1.84) 4.75 (4.45-5.05) F (1.73)

Part-time job/Unemployed 
(n=106)

4.95 (4.38-5.53) p=0.175 4.34 (3.78-4.90) p=0.19

Missing (n=1)
Footnote: *p<0.05
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According to Table VI, respondents with previous experience of cancer in self/spouse/close family, other 
family members or friends were not significantly associated with the awareness of CRC.

Table 6: Association of previous experience of cancer and knowledge score for warning signs and risk 
factors (n=426)

Variable

Warning signs Risk factors

Mean (95% 
confidence 
interval)

ANOVA
Mean (95% 
confidence 
interval)

ANOVA

Cancer in self/spouse/close family member

Yes (n=86) 5.53 (4.96-6.11) F (1.03) 4.91 (4.38-5.43) F (0.64)

No (n=315) 5.19 (4.89-5.50) p=0.31 4.63 (4.32-4.95) p=0.43

Cancer in other family member

Yes (n=98) 5.35 (4.85-5.84) F (0.04) 4.83 (4.29-5.36) F (0.18)

No (n=294) 5.28 (4.96-5.61) p=0.84 4.69 (4.36-5.01) p=0.67

Cancer in friends

Yes (n=90) 5.64 (5.14-6.15) F (0.97) 4.89 (4.33-5.45) F (0.01)

No (n=257) 5.31 (4.95-5.66) p=0.33 4.85 (4.49-5.21) p=0.91

Discussion

Primary care physicians need be informed about 
the level of public awareness of CRC, as they are 
the front liners in early detection and prevention 
of CRC. Having this knowledge can help 
them target high-risk groups for education and 
screening for early diagnosis and improvement in 
survival for CRC.

From this study, the majority of the urban 
population appears to have some knowledge 
of the signs and symptoms of CRC, whereby 
70.9% of the respondents could recall at 
least one or more correct warning signs and 
symptoms in the unprompted item (open-
ended question). In contrast, a study on a rural 
Malaysian population showed poor knowledge, 
as more than 70% of participants could not 
recall any signs unprompted.8 CRC symptoms 
are diverse and non-specific.11,12 A study on 
CRC in a tertiary referral center demonstrated 
that anemia and weight loss were the two most 
common presentation among CRC patients in 
Kuala Lumpur (KL).13 However, only 14.6% 
and 23.7% of respondents could relate tiredness/
anemia and unexplained weight loss, respectively, 
to CRC in our unprompted question.  With 
prompting, those figures rose to 49.1% and 
64.8%, respectively. 

Based on the KL tertiary referral center study,13 
the third most common symptom in CRC 
patients was “abdominal pain.”  This finding 
corresponds to our study, which showed that 

“abdominal pain” wad the most common 
warning sign and symptom to be recalled in the 
unprompted question. The same result held in 
the prompted question, whereby “abdominal 
pain” was the most agreed upon warning sign 
and symptom of CRC. It is possible that the 
urban population perceived abdominal pain to 
be related to CRC due to anatomic location. The 
three least recalled answers in the unprompted 
question were “feelings of incomplete emptiness 
of bowel” (2.1%), “lump in the abdomen” 
(2.3%) and “back passage pain” (3.3%). Earlier 
studies have demonstrated that even when 
patients have rectal bleeding, due to poor 
symptom recognition, they delayed seeking 
medical treatment.14 In the same study, evidence 
suggested that if delay is to be reduced, what 
is important is not merely patients’ awareness 
of symptoms but rather their recognition and 
understanding of the potential seriousness of 
those symptoms.

From this study, it was noted that the mean 
duration for seeking help after noticing possible 
signs of bowel cancer was 1.23 (±0.18) weeks. 
This is within the acceptable range, as delay is 
registered when a patient seeks treatment more 
than two weeks after noticing a warning sign.9 
A full 75.1% of respondents would seek help 
within one week, which is slightly lower than 
the 87.6% of respondents in the Malaysian 
rural setting study who would do so.8  This 
result contrasts with another study in a multi-
ethnic Asian population in 2013, whereby most 
respondents anticipated a delay in help-seeking 
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if they noticed a cancer warning sign.15 A UK 
study16 stated that better knowledge of signs and 
symptoms of cancer may help people recognize 
possible cancer symptoms and therefore reduce 
appraisal delay, while more positive attitudes 
towards help-seeking may reduce behavioral 
delay. Nevertheless, more research is needed to 
explore help-seeking behavior with regards to 
CRC.

Environmental and genetic risk factors can 
increase the likelihood of developing CRC17 Our 
study found that urban Malaysians are generally 
more aware of the risk factors for CRC compared 
to local rural populations in Malaysia.8,18 The 
Asia Pacific Working Group in CRC conducted 
a multinational survey across various Asia Pacific 
regions and found that the median symptom and 
risk factor knowledge scores ranged from 0-4 out 
of 9, with several regions, including Malaysia, 
scoring zero.19 The difference between the levels 
of awareness in the urban and rural populations 
could be due to the fact that the urban 
population is better educated and exposed more 
to health promotion efforts designed to educate 
the public regarding the risk factors of CRC. 

The risk factor that both urban and rural 8 
populations were least aware of was “diabetes.” 
This is consistent with UK findings,10 which 
reported that only 25.8% of the participants 
were aware of diabetes as a risk factor. Many 
studies have suggested that diabetes mellitus 
is associated with an increased risk of CRC. 
A meta-analysis of 14 studies estimated that 
the risk of colon cancer among diabetics was 
approximately 38% higher than it was for 
nondiabetics (relative risk [RR] 1.38, 95% CI 
1.26-1.51),.20 which should be an indication for 
healthcare professionals to actively educate the 
public regarding the risk of CRC in diabetics. 

Respondents who have received a tertiary 
education had higher awareness of the warning 
signs and symptoms of CRC when compared 
to those who have received no education or 
primary or secondary educations.  The results 
are consistent with previous studies conducted 
in Malaysia,8,21 whereby those with higher levels 
of education have higher levels of awareness of 
CRC. But education level was not significantly 
associated with the knowledge score for risk 
factors. Another study from Saudi Arabia22 also 
showed that the differences in knowledge of 
CRC are highly influenced by education status. 
In line with studies from other regions,23 the 
most educated population and those in the age 
group most likely to develop CRC typically knew 

more about CRC risks and screening methods. 
However, specific and important knowledge, 
such as knowing that polyps and family history 
of CRC are risk factors and that screening 
should be initiated at 50 years of age, are lacking. 
Therefore, education programs should be aimed 
at all Malaysians, rural and urban, to increase 
their awareness and knowledge. Other studies 
also found that barriers to CRC screening were 
due to lack of knowledge, especially for those in 
the lower socioeconomic classes and with limited 
literacy.24

Respondents who had experienced cancer 
themselves and those with wives, relatives 
or friends who have had cancer showed no 
difference in their levels of knowledge of CRC as 
compared with those without these connections. 
This result contrasts with that of another study 
done in the UK,10 where knowing someone with 
CRC resulted in a higher awareness of CRC 
symptoms, but not risk factors. This difference 
may be due to respondents choosing not to know 
about the disease or being in a state of denial. It 
would be interesting to proceed with another 
qualitative study to further explore this in our 
population.

The National Cancer Registry shows that the 
incidence rate of bowel cancer was highest 
among the Chinese at 27.4 per 100,000 
individuals, followed by Malays at 19.0 and 
Indians at 17.6.4 However, our study showed 
no significant difference in the awareness of 
CRC among the Malay, Chinese and Indian 
populations. This finding contrasts with 
those of some studies,15,18 where, despite the 
Chinese having the highest incidence of CRC, 
the Chinese had poorer recognition of CRC 
symptoms compared to the other ethnicities. The 
difference in our findings could be the result of 
the sample size for the Chinese ethnicity being 
too small in our study.

This study also showed no significant difference 
in the awareness of CRC based on age, gender, 
marital status, income level and employment 
status. However, some studies done in the 
UK7,10 showed that females had a significantly 
higher awareness of the signs and symptoms 
of CRC. There was no difference between the 
male and female genders in terms of awareness 
of risk factors of CRC. The same studies7,10 also 
noted that the older population was more aware 
of CRC, as they are at a higher risk and have a 
greater need to identify the signs and symptoms 
and risk factors of CRC. The more affluent 
groups (higher income and work status) also 
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showed a higher awareness of CRC.10 This result 
contrasts with our own, possibly because our 
study population was from a younger age group 
with a mean age of 37.04 years old with lower 
incomes and work statuses.

There are several strengths in our study. This 
study is the first to be conducted in the urban 
setting; hence, it provides us with information 
on the level of awareness of CRC in the urban 
population and across different age groups, 
genders, ethnicities and education levels. Such 
knowledge can help us focus on certain target 
groups when promoting health campaigns and 
awareness. By using the Bowel Cancer Awareness 
Measure (CAM) questionnaire, international 
comparison of CRC awareness is possible. 

The sample was distributed equally among the 
6 interviewers working in three different health 
clinics. Hence, the sample may not represent the 
actual population accurately. The data for our 
study was collected from the urban population 
of the Klang Valley in West Peninsular Malaysia. 
Hence, this limits our findings only to this region 
and may not reflect other urban or rural areas. 
Another limitation was that our respondents 
were mostly from the younger age group, 
meaning that the results may not be generalizable 
to the older population. Further study may 
needed which focuses on the older population, 
as the highest risk of CRC is after 60 years of 
age.25 Data collection was done via face-to-face 
interviews, which could have created bias, as 
interviewers may rephrase their questions or cue 
patients to expected answers when explaining 
the questions to patients. The CAM toolkit, 

however, has provided comprehensive guidance 
on gathering consistent and valid data. Language 
barriers and illiteracy are limitations we faced 
when explaining the study to patients. 

Conclusion

Generally, awareness of CRC is poor among 
the urban population of Klang Valley. Some 
patients have zero knowledge of CRC. The 
level of education and confidence in detecting 
warning signs are significantly associated with 
the level of knowledge for warning signs of CRC. 
CRC awareness programs should be increased 
to increase awareness in both rural and urban 
populations, perhaps leading to screening in 
high-risk patients and earlier diagnoses and better 
prognoses for CRC.
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How does this paper make a difference to general practice?

• This study acknowledges the need for organizing more health campaigns to educate the 
population about the warning signs and risk factors of CRC. 

• By empowering the population with knowledge of CRC, early screening of high-risk 
patients can be done, leading to better prognoses for the disease. 

• The level of confidence of the population in seeking earlier treatment could be increased 
with continuous health education. 

• This study also helps identify specific socio-demographic factors, such as individuals with 
no education or a primary education, to be targeted during consultations to increase 
awareness of CRC further. 

• The study identified the least-known risk factors of CRC, which were older age and 
diabetes mellitus. These factors could be emphasized during health campaigns.  
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Abstract

Background and objective: A successful family physician program needs ongoing and full cooperation 
between people and the organizations in charge. Ensuring the satisfaction of family physicians through 
improvement of the underlying factors could motivate them to provide high-quality services. This study 
aimed to determine the family physicians’ satisfaction level with the factors affecting the dynamism of 
the urban family physicians program in the Fars and Mazandaran provinces of Iran. 
Method: This cross-sectional study was carried out in urban areas in the Fars and Mazandaran 
provinces in 2016. The sample consisted of 143 and 96 family physicians, respectively, in Fars and 
Mazandaran provinces and was selected using the stratified random sampling method. Data were 
collected using a questionnaire and included both sociodemographic variables and factors assessing the 
family physicians’ satisfaction levels. Each factor was scored based on a Likert scale from 0 to 5 points, 
and any satisfaction level higher than 3 out of 5 was equated with being satisfied. 
Results: The overall satisfaction levels among family physicians in Fars and Mazandaran provinces were 
2.77±0.53 and 3.37±0.56, respectively, revealing a statistically significant difference between provinces 
(p<0.001). Moreover, the mean satisfaction scores for the performances of healthcare centers, insurance 
companies, specialists, healthcare workers, and the population covered were 2.78±0.1, 2.54±0.9, 
2.52±0.8, 4.24±0.07, and 2.96±0.8, respectively. The family physicians’ levels of satisfaction were 
significantly correlated with population size (p=0.02, r= -0.106), and willingness to stay in an urban 
family physician program (p<0.001, r= +0.398). 
Conclusion: This study revealed that family physicians exhibited a low level of satisfaction with the 
urban family physician program. Given the direct association between family physicians’ satisfaction 
levels and retention in the program, it is expected that family physicians will no longer stay in the 
program, and it is likely to have subsequent executive problems. 

ORIGINAL ARTICLE

Introduction

Family physicians are Doctors of Medicine 
who are working at the first level of the family 
physician referral system. They provide healthcare 
services to prevent disease, diagnose and treat 
illnesses, enhance the quality of life, and refer 
patients to specialists on the second level in 
the system when they need more specialized 
healthcare services.1,2 The level of satisfaction of 
physicians is associated with their motivation 
to work and the quality and quantity of the 
services that they provide.3 Previous studies 
have reported that personal characteristics, job 
conditions, organizational features, healthcare 
team members, and  the cooperation of the 
population covered are the underlying factors 
in job satisfaction among family physicians.3 
Factors such as job attractiveness, proper working 

conditions, possibility of progress, honesty and 
collaboration between coworkers, sympathy 
when problems arising in the workplace, and  the 
job being viewed honorably by the public can 
also affect job satisfaction in the medical field.4 
In contrast, job dissatisfaction factors have been 
reported to be low income, long working hours, 
heavy workload, and lack of free time.5 

Linzer reported that the physicians working in 
American Health Maintenance Organizations 
(HMOs) showed low levels of satisfaction with 
their jobs and that the time they spent with 
each patient predicted their satisfaction levels.6 
Moreover, another study found six determinants 
of job satisfaction and job exhaustion among 
faculty members of a family medicine 
department, which were: time (62%), job 
benefits (9%), resources (8%), being undervalued 
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(8%), physician well-being (7%), and practice 
demand (6%).3 In addition, Beasley et al. 
reported that satisfaction with an organization 
was inversely correlated with the intention 
to change workplaces and directly correlated 
with the ability to achieve professional goals.7 
In addition, a study conducted in 1996-97 
reported that job dissatisfaction rates among 
general practitioners and family physicians 
were 17 and 20%, respectively.8 Similar results 
were found in studies which were conducted 
in Iran. Mikaniki et al. showed that physicians’ 
mean satisfaction level, out of a total of 5 
points, with their healthcare teams and available 
equipment and facilities was 3±0.6, whereas 
it was 2.8±0.8 for the population covered, 
2.8±1 for interdepartmental collaboration, 
2.7±0.9 for healthcare network performance, 
and 2.1±0.9 for specialists’ performances.9 
Furthermore, Torabian et al. demonstrated that 
58.8% of the family physicians were completely 
dissatisfied with the referral system, 65.5% 
were completely dissatisfied with changing the 
laws, and 47.5% were completely dissatisfied 
with rural insurance rules.10 The study also 
reported family physicians were dissatisfied 
with low visit fees, the limited number of 
laboratory tests and medications that they 
are permitted to prescribe, inconsistencies 
between the Ministry of Health and insurance 
laws, intradepartmental inconsistencies, and 
executive problems in the completion and 
utilization of health records.10 

Family physicians’ satisfaction levels could 
affect the dynamism of the family physicians 
program. Dynamism refers to maintaining 
the family physician program while gradually 
increasing efficacy and effectiveness. Obviously, 
the determinants of family physicians’ 
satisfaction levels could also affect the 
dynamism of the family physicians program, 
including supportive healthcare networks and 
insurance companies, specialists at the second 
level of the family physician referral system, 
and the population covered.

Since July 2012, an urban family physician 
program has been utilized in cities with 
populations over 20,000 in just the Fars and 
Mazandaran provinces of Iran. This urban 
family physician program has a somewhat 
different structure than the current rural family 
physician program implemented previously in 
all regions of Iran. The urban family physician 
program differs from the current rural program 
in terms of the working hours, service costs, 

coverage of health service packages without 
involving health workers at the primary care 
stage, and the aggregation of physicians in the 
private sector.11,12 

Since the urban family physician program’s 
implementation in Iran, no study has been 
done to assessed family physician’ satisfaction 
with the program to the best of our knowledge. 
Given the important supportive role and 
cooperation of the urban primary healthcare 
network, insurance companies, specialists and 
the population covered by the family physician 
program, this study aimed to determine family 
physicians’ satisfaction level with the factors 
affecting the dynamism of the urban family 
physicians program. 

Materials & Methods 

Study Population and Sampling

This cross-sectional study was carried out in 
urban areas with populations over 20,000 in 
Fars and Mazandaran provinces in the winter 
of 2016. The study protocol was approved 
by the Ethics Committee of Babol University 
of Medical Sciences, Babol, Iran with ethics 
number IR.MUBABOL.REC.1397.032.

The urban family physician program in Iran 
was implemented in just Fars and Mazandaran 
provinces. Thus, we selected these two provinces 
as the study locations. Fars is a province in 
the south of Iran with an urban population of 
3 million, and Mazandaran is located in the 
north of Iran and has an urban population 
of 2 million. In total, 1192 and 565 family 
physicians, were working in urban family 
physician program in Fars and Mazandaran 
provinces, respectively, at the time of this study. 
We used a stratified random sampling method. 
First, we considered Fars and Mazandarn 
provinces to be one stratum. Based on the 
sampling formula, n=Z2pq/d2 with p=0.5, 
d=0.001, and a confidence interval of 95%, 
we selected 143 and 96 family physicians, 
respectively, from Fars and Mazandaran 
provinces, which comprised of 12% and 17% of 
the total family physicians, respectively, in these 
provinces. Next, we selected family physicians 
through a systematic random sampling method 
from the list of family physicians in each 
province. That way, a family physician was 
selected from every eight family physicians 
in Fars province and from every six family 
physicians in Mazandaran province.
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As a next step, we visited the family physicians 
in their offices in healthcare centers and 
informed them of the study’s goals and 
procedures. Verbal consent was obtained, and 
other ethical principles, including confidentiality 
of the data and subjects’ identities, were adhered 
to throughout the study.

The family physicians included those who had 
worked in the urban family physician’ program 
for at least six months, anticipated staying in 
the program for at least one month after study 
recruitment, and verbally agreed to participate 
in the study. Physicians were excluded if they 
did not cooperate sufficiently, i.e., they either 
refused to participate in the study or did not 
complete the questionnaire.

Data collection instrument 

A self-administered questionnaire was 
used to collect the data. The data included 
sociodemographic variables gathered through 
8 open- and closed-ended questions. Working 
hours of family physicians were categorized into 
four shifts, including working the morning shift 
(8:00 A.M to 12:00 A.M), the evening shift 
(4:00 P.M to 8:00 P.M), both the morning and 
evening shifts, and working 8:00 A.M to 2:00 
P.M, i.e., the official work hours. 

The questionnaire also contained 24 closed-ended 
questions pertaining to physicians’ satisfaction 
with the performance of the healthcare network 
(6 questions), insurance companies (6 questions), 
specialists (4 questions), and healthcare workers 
(4 questions). Their satisfaction with the 
cooperation and participation of the population 
covered (4 questions) was also measured. Each 
item was scored based on a Likert scale from 0 
to 5 points (very low, low, moderate, high, and 
very high). We then used the weighted mean 
to evaluate the satisfaction level in each area. A 
weighted mean higher than 3 out of 5 signified 
satisfaction. The questionnaire was designed while 
taking into consideration the available evidences 
and guidelines.9,11,12 Furthermore, its validity 
was verified by a panel of experts from Iranian 
health insurance companies, experts monitoring 
the urban family physicians program, and three 
urban family physicians. The panel of experts 
evaluated the design via the Delphi method. 
They scored each question as: necessary and 
appropriate (2 points), necessary but in need of 
revision (1 point), or not appropriate (0 points). 
The questionnaire was finally complete after three 
rounds of evaluations and revisions.  Its reliability 
was ensured with a Cronbach’s alpha of 0.91.

Statistical Analysis

Data were analyzed via SPSS software (Version 
23 for Windows; SPSS Inc., Chicago, USA). 
We used Spearman’s and Kendall’s tests to 
determine the correlations between the ordinal 
variables. Independent t-tests and one-way 
ANOVAs were used to compare the means. 
The Mann-Whitney and Kruskal-Wallis tests 
were also used to compare the means, when the 
Kolmogorov-Smirnov test did not confirm the 
normality of the data. The significance level was 
set at p<0.05.

Results

Of the 239 family physicians who participated 
in the study, 236 were included in the final 
analysis and three were dropped out due to 
incompletely filled out questionnaires. Of 
the family physicians participating in the 
study, 59.3% and 40.7% worked in Fars 
and Mazandaran provinces, respectively. The 
demographic characteristics of the participants 
are shown in Table 1. The mean age of the 
family physicians was 47.55±8.7 years, and 
64.0% of them were males. They had worked 
in the urban family physician program for 
46.09±15.30 months in Fars and 43.24±14.21 
months in Mazandaran province. Based on 
their contracts, 12.0% of family physicians 
worked the morning shift, 13.7% the evening 
shift, and 62.3% both morning and evening 
shifts. Also, 11.1% of them worked at 8:00 
A.M to 2:00 P.M. Moreover, 31.4% of the 
physicians in Fars and 18.7% in Mazandaran 
province covered more than 3,000 people.

The results of the independent t-test revealed 
that the mean overall satisfaction levels in Fars 
and Mazandaran provinces were 2.77±0.53 
and 3.37±0.56, respectively, and there was a 
significant difference between the two provinces 
(p<0.001). Table 2 shows the means and SDs 
of family physicians’ satisfaction levels with 
factors affecting the dynamism of the urban 
family physicians program, in total and by 
province. Among the 24 factors related to 
the dynamism of the urban family physician 
program, the mean satisfaction level of family 
physicians with regards to ten factors was higher 
than 3. Also, the family physicians were most 
satisfied with the attitude of healthcare workers 
towards others and patients and least satisfied 
with the timely payment of their salaries.



31

ORIGINAL ARTICLE

Malaysian Family Physician 2019; Volume 14, Number 3

Table 1: Demographic characteristics of the family physicians participating in the urban family 
physician program in Iran, 2016

Fars province Mazandaran 
province Total

Sex
Male 92 (65.7)† 59 (61.5) 151 (64.0)
Female 48 (34.3) 37 (38.5) 85 (36.0)

Marital status
Married 127 (90.7) 91 (94.8) 218 (92.4)
Single 13 (9.3) 5 (5.2) 18 (7.6)

Education
General practitioner 139 (99.3) 95 (99.0) 234 (99.2)
Specialist 1 (0.7) 1 (1.0) 2 (0.8)

Type of employment
Governmental 29 (20.7) 28 (29.2) 57 (24.2)
Private 111 (79.3) 68 (70.8) 179 (75.8)

Type of work shift

Morning shift
8:00 to 12:00 A.M. 17 (12.3) 11 (11.5) 28 (12.0)

Evening shift
4:00 to 8:00 P.M. 20 (14.50 12 (12.5) 32 (13.7)

Morning and evening shifts 88 (63.8) 60 (62.5) 148 (63.2)
8:00 A.M. to 14:00 P.M. 13 (9.40 13 (13.5) 26 (11.1)

Population covered

1500 and lower 29 (22.1) 23 (24.0) 52 (22.9)
1501-2500 28 (21.4) 19 (19.8) 47 (20.7)
2501-3000 30 (22.9) 36 (37.5) 66 (29.1)
More than 3000 44 (33.6) 18 (18.8) 62 (27.3)

Population of 
cities where family 
physician worked

20000-50000 10 (7.1) 14 (14.6) 24 (10.2)
50001-100000 23 (16.4) 19 (19.8) 42 (17.8)
100001-200000 31 (22.1) - 31 (13.1)
> 200000 76 (54.3) 63 (65.6) 139 (58.9)

Willingness to 
stay in the family 
physician program

Very low 25 (18.7) 6 (6.4) 31 (13.6)
Low 18 (13.4) 6 (6.4) 24 (10.5)
Moderate 33 (24.8) 24 (25.5) 57 (25.0)
High 34 (25.4) 32 (34.0) 66 (28.9)
Very high 24 (17.9) 26 (27.7) 50 (21.9)

Years working in 
the urban family 
physician program

Less than 2 22 (15.7) 15 (15.6) 37 (15.7)
2 – 4 21 (15.0) 33 (34.4) 54 (22.9)
More than 4 97 (69.3) 48 (50.0) 145 (61.4)

†Data are presented as totals and %.

Table 2: Mean satisfaction scores for family physicians in Fars and Mazandaran provinces for the 
factors affecting the dynamism of the urban family physician program

Factors related to Dynamism
Satisfaction level

p-value*Fars 
province

Mazandaran 
province

Total

To solve probable issues 2.44±1.3† 3.33±1.1 2.80±1.3 <0.001

To solve the issues between family 
physicians and specialists 2.12±1.1 3.04±1.1 2.49±1.2 <0.001

To solve the issues between family 
physicians and emergency centers, 
para clinics, and hospitals

2.54±1.1 3.34±1.0 2.86±1.2 <0.001

Quality of inspections and 
supervisions by authorities and 
experts

2.84±1.2 3.34±1.1 3.05±1.2 0.002

Quality of authorities and experts’ 
performances 2.19±1.1 3.85±1.0 3.46±1.1 <0.001

Timely payment of salaries 1.74±1.1 2.35±1.3 1.99±1.2 <0.001

Total 2.48±0.9 3.20±0.9 2.78±1.0 <0.001
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Factors related to Dynamism
Satisfaction level

p-value*Fars 
province

Mazandaran 
province

Total

To solve the issues between 
family physicians and specialists 1.88±1.1 2.81±1.0 2.26±1.2 <0.001

To solve the issues between 
family physicians and emergency 
centers, para clinics, and 
hospitals

2.17±1.1 3.02±1.1 2.51±1.2 <0.001

To solve the issues between 
family physicians and contract 
pharmacies

2.59±1.1 3.35±1.1 2.90±1.2 <0.001

Quality of inspections and 
supervisions by authorities and 
experts

2.36±1.1 3.21±1.2 2.71±1.2 <0.001

Attitudes of authorities and experts 2.99±1.2 3.94±0.9 3.38±1.2 0.001

Timely payment of salaries 1.38±0.8 1.81±1.1 1.55±0.9 <0.001
Total 2.22±0.8 3.02±0.8 2.55±0.9 <0.001
Timely admission of referrals 2.45±1.1 3.03±1.0 2.69±1.1 <0.001
Quantity or percentage of 
feedback provision 1.99±1.0 2.80±1.0 2.32±1.1 <0.001

Quality of provided feedbacks 1.78±0.9 2.36±1.0 2.02±1.0 0.003
Compliance with the franchise 
agreement 2.91±1.1 3.38±1.0 3.11±1.1 <0.001

Total 2.37±0.8 2.89±0.8 2.52±0.8 <0.001
Discipline and attendance 4.19±0.9 4.51±0.7 4.32±0.8 0.007
Attitudes toward people and 
patients 4.37±0.7 4.59±0.6 4.46±0.7 0.02

Teamwork and desirable 
performance of tasks 4.03±1.0 4.38±0.7 4.17±0.9 0.009

Level of knowledge and skills 
(practical ability and experience) 3.89±0.9 4.39±0.7 4.09±0.9 <0.001

Total 4.12±0.8 4.47±0.6 4.25±0.7 <0.001
For initial visits and admission 2.90±0.9 3.28±0.8 3.09±0.9 <0.001
For periodic examinations 2.77±0.9 3.25±0.9 2.97±0.9 <0.001
Adherence to treatment 
schedules and recommendations 2.95±1.0 3.38±0.8 3.12±0.9 0.001

Adherence to the principles and 
rules of treatment and referral 2.39±1.1 3.07±0.9 2.67±1.1 <0.001

Total 2.75±0.8 2.89±0.7 2.96±0.8 <0.001
† Data are presented as Mean ± SD , i.e., the means and SDs of  the satisfaction levels of family 
physicians for each factor related to the dynamism of the family physician program; * Independent 
t-test.

In terms of percentages, 35.2% of the physicians were satisfied with the performance of the 
healthcare networks, 29.4% were satisfied with the insurance companies, 35.0% were satisfied with 
the specialists, and 92.8% were satisfied with the healthcare workers. In addition, 41.6% of the 
physicians were satisfied with the cooperation of the population covered. Finally, the satisfaction level 
of 44.5% of the physicians was higher than 3 out of 5 points.

The results of the independent t-tests and one-way ANOVAs indicated no significant association 
between the mean overall satisfaction level and age, gender, education, years of working in the family 
physicians program, and population covered (p>0.05) (Table 3). Moreover, as shown in Table 4, 
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there was a weak inverse correlation between the family physician’s satisfaction level and the 
populations of the cities in which they worked (p=0.02, r= -0.106). Also, family physicians who 
were more satisfied were more willing to stay in the urban family physicians program (p<0.001, 
r= +0.398).

Table 3. The satisfaction levels of the family physicians participating in the urban family 
physician program in Iran, according to demographic characteristics

Fars province Mazandaran 
province Total

Sex
Male 92 (65.7)† 59 (61.5) 151 (64.0)
Female 48 (34.3) 37 (38.5) 85 (36.0)
p-value* 0.03 0.19 0.37

Marital status
Married 2.74±0.51 3.37±0.55 3.01±0.61
Single 3.07±0.65 3.36±0.79 3.15±0.68
p-value* 0.026 0.966 0.313

Education
General practitioner 2.76±0.52 3.37±0.57 3.01±0.62
Specialist 3.58± 2.95± 3.27±0.45
p-value* 0.119 0.456 0.559

Type of employment
Private 2.73±0.47 3.33±0.52 2.96±0.57
p-value* 0.112 0.292 0.018

Type of work shift

Morning shift
8:00 to 12:00 A.M. 2.57±0.35 3.17±0.66 2.81±0.57

Evening shift
4:00 to 8:00 P.M. 2.63±0.5 3.29±0.47 2.88±0.58

Morning and evening shifts 2.81±0.50 3.41±0.57 3.05±0.61
8:00 A.M. to 14:00 P.M. 2.78±0.71 3.44±0.56 3.12±0.71
p-value** 0.220 0.567 0.110

Population covered

1500 and lower 2.69±0.52 3.26±0.57 2.94±0.61
1501-2500 2.74±0.43 3.21±0.62 2.94±0.56
2501-3000 2.73±0.61 3.40±0.51 3.10±0.65
More than 3000 2.89±0.54 3.63±0.54 3.11±0.63
p-value** 0.363 0.088 0.298

Population of 
cities where family 
physician worked

20-50 thousand people 2.77±0.67 3.51±0.58 3.20±0.71
50-100 thousand people 2.90±0.69 3.57±0.40 3.20±0.66
100-200 thousand people 2.77±0.42 - 2.77±0.42
+200 thousand people 2.73±0.49 3.28±0.59 2.98±0.60
p-value** 0.604 0.084 0.008

Years of working 
at urban family 
physician program

Less than 2 2.60±0.53 3.28±0.69 2.88±0.68
2 – 4 2.92±0.60 3.28±0.55 3.14±0.59
More than 4 2.77±0.50 3.46±0.53 3.00±0.60
p-value** 0.132 0.324 0.119

† Data are presented as mean±SD; * Independent t-test; **One-way ANOVA test.

Table 4. The correlations between overall satisfaction level and some demographic variables

Fars province Mazandaran 
province

Total

r p-value* r p-value* r p-value*
Age -0.161 0.11 +0.003 0.97 -0.079 0.22
Population covered +0.146 0.15 +0.094 0.28 +0.433 0.05
Population of cities where 
family physician worked -0.212 0.03 -0.088 0.30 -0.143 0.02

Years of working in the urban 
family physician program +0.061 0.55 +0.069 0.42 +0.012 0.85

Willing to stay in the family 
physician program +0.360 <0.001 +0.358 <0.001 +0.398 <0.001

* Spearman’s or Kendall’s test.
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Discussion

There are some factors related to the dynamism 
of urban family physician program, including 
healthcare networks in urban regions, insurance 
companies, specialists at the upper level of 
the referral system, healthcare workers, and 
the population covered. This study showed 
that family physicians’ satisfaction levels were 
lower than average, except when it came to the 
performance of healthcare workers. Moreover, 
we found that there was a significant difference 
in family physicians’ satisfaction with all 
determinants between Fars and Mazandaran 
provinces. 

Previous studies in Iran have shown that 
family physicians’ satisfaction levels were 
different among provinces in some, but not all, 
factors.13,14 A mandatory referral system and 
prohibition of direct referral to specialists in 
Fars province may be an underlying cause of 
low satisfaction among family physicians there 
which was not seen in Mazandaran province. 
In this regard, the family physicians in Fars 
province stated that clients requested referrals to 
specialists, although documents revealed more 
than 80-90% of them did not require referrals. 
Most physicians believed that the clients who 
were not familiar with the referral system and 
family physician’s principles preferred to receive 
more specialized and luxurious services, due to 
the low consultation fee of the specialists in the 
family physician referral system. In a consistent 
vein, Torabian et al. reported that inappropriate 
behavior of people and franchises with low 
attendance were the causes of dissatisfaction 
among rural physicians in Hamedan province 
in Iran.10 On the other hand, family physicians 
in Fars province were dissatisfied with some 
specialists who divided their services into 
multiple sessions when one visit was all that was 
necessary. This behavior may be due to the extra 
fees from the family physician system. Despite 
applying a consultation fee for each visit to 
family physicians in Fars province, the irregular 
referral requests did not decline in number.

The present study indicates that family 
physicians were more satisfied with healthcare 
workers than the other factors related to the 
dynamism of the urban family physician 
program. Consistent results have been reported 
in other studies.12,13 Some healthcare workers 
were novices and had scant work experience, 
and some of them had been recruited 
unofficially. Thus, they tried do their jobs 
better, resulting in family physicians’ satisfaction 

with them. Other factors, such as regular 
supervision on the part of family physicians of 
the performance of healthcare workers, could 
enhance family physicians’ satisfaction because 
physicians could then monitor the healthcare 
workers’ performances and make note of when 
they do a poor job or provide low-quality 
services. 

We found that urban family physicians’ 
satisfaction with supportive organizations was 
lower than average. This finding is consistent 
with those of some other studies.9,12,13 Recent 
findings have revealed the same situation 
to the implementation of new policies for 
government agencies in different regions of Iran. 
These findings are a warning to policy makers 
and administrators to consider the potential 
support for organizations before designing new 
policies and deciding how they will be run. 
Therefore, it may be necessary to prepare suitable 
infrastructures before the implementation of 
a program if the required criteria have not been 
met. Along these lines, a study presented six 
infrastructures necessary for the implementation 
of the urban family physician program in Iran, 
including communication, policymaker and 
stakeholder, structural, technical, resource, legal, 
and stewardship and governance infrastructures.14 

This study demonstrated that most family 
physicians were dissatisfied with the performance 
of both specialists, at the upper level of the 
healthcare system, technical support, and the 
population at the lowest level. Some other 
studies have reported the same results.12,13,15 Due 
to the supportive impact of specialists and their 
strategic role in the dynamism of the family 
physician program, it will be necessary to perform 
interventions as soon as possible to improve their 
performances. Our study revealed that family 
physicians were less satisfied with the quality and 
quantity of feedback forms from specialists. In a 
well-organized healthcare system, the specialists 
should report outcomes for referred clients to 
the first stage of the referral system in a standard 
written form and advise the physicians at the first 
stage as to what needs to be done. Also, recent 
studies have revealed better treatment outcomes 
when a standard feedback form is written and the 
specialists report their recommendations back to 
the first stage of the referral system.16

This study showed that family physicians had 
the least satisfaction with late salary payments. 
Similar findings have also been reported in 
other studies.12,13 For instance, almost half 
of the reasons for physician’s dissatisfaction 
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in Pakistan are related to their low incomes.17 
Moreover, family physicians working in primary 
health care (PHC) in Lithuania who were 
relatively dissatisfied with their jobs stated that 
their dissatisfaction was mainly due to their 
low salaries.18 Another study conducted in the 
USA from 2004 to 2005 reported that 67% of 
family physicians who worked in rural areas in 
small towns were totally satisfied with their jobs, 
although their satisfaction level with their salaries 
was just 30%.19 Untimely payment of salaries 
could be due to unstable financial resources; in 
such a case, insurance companies will be unable 
to pay the family physicians’ salaries, specialists’ 
fees, and medication costs. 

Furthermore, this study reported more physicians 
covering over 3,000 individuals, which could be 
due to a lack of general practitioners, especially in 
Fars province, or the refusal of some physicians 
to join the urban family physician program. A 
lack of physicians is also seen in the healthcare 
systems of other countries, even more developed 
ones such as England, Finland and the United 
States.20 Covering a large population could 
indicate a greater income and may prevent the 
dissatisfaction of physicians with regards to their 
salaries. However, such a situation is not the 
goal of the family physician program. A study in 
Norway showed that covering an inappropriately 
large population reduced the opportunities of 
the program to provide preventive services and 
comprehensive and on-time care. Also, it may 
make the periodic follow-up of patients with 
chronic diseases difficult.21   

Considering the important impact of the service 
provider’s satisfaction with healthcare programs 
on the quantity and quality of the service 
provision, we suggest the following items to 
improve the family physicians program:
1) Physicians’ salaries will be paid on time 

through sustainable funding. 
2) Supporting organizations, including 

healthcare centers and health insurance 
companies, will cooperate appropriately 
with family physicians, healthcare 
providers at the second stage of the 
referral system (specialists), and co-
workers at boarding centers. 

3) Stricter monitoring of physicians’ 
performances at the second stage of the 
referral system (specialists) regarding client 
intake from the first stage will commence, 
and evaluations of the quantity and quality 
of their feedbacks to the first stage will take 
place. 

4) Convince the population covered to 
accept the rules of the family physician’s 
program thorough education and cultural 
development at the community level. 

Strengths and Limitations 

We designed a specific and valid questionnaire 
which covered nearly all the factors related 
to family physicians’ satisfaction. Moreover, 
despite the dispersion of the cities in each 
province, we used face-to-face meetings to 
explain the aim of the study and educate 
participants on completing the questionnaire, 
which is a more accurate method compared to 
phone calls or emails. 

A limitation of this study was the sampling 
time, which coincided with a delay in paying 
the salaries of the family physicians in the urban 
family physician program. Thus, the delay may 
have confounded the results. Moreover, this 
cross-sectional study was limited to determining 
the cause and effect relationship between the 
variables. Finally, this study was limited in its 
generalizability to all parts of Iran due to some 
probable differences in socioeconomic status 
between the provinces of Fars and Mazandaran 
and other areas. 

Conclusion 

We concluded that family physicians exhibited 
a low level of satisfaction with all the factors 
affecting the dynamism of the family physician 
program, except for the performance of 
healthcare workers. Given the direct association 
between the satisfaction of family physicians 
and their tenures in the family physicians 
program, many of them may not stay much 
longer. Thus, executive problems are likely to 
occur if the current weaknesses in the program 
are not resolved. Therefore, intervention 
programs and strategies have been proposed to 
upgrade the organizations and performances of 
all involved.
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Abstract 

Introduction: Managing adolescent pregnancy in the primary care setting is complex, as it 
requires doctors to navigate through a combination of medical, social, financial and legal needs. 
Objective: This study explores the perspectives of private general practitioners on their roles and 
challenges in managing adolescent pregnancy in Malaysia. 
Methods: Nineteen private general practitioners in Selangor and Kuala Lumpur participated in 
in-depth interviews in 2015. A topic guide was used for interview navigation. Participants were 
asked to discuss their experiences and approaches in managing pregnant adolescents. We used 
purposive sampling to recruit consenting private general practitioners who had experience in 
managing adolescent pregnancy.  The verbatim transcripts of the audio-recorded interviews were 
analyzed using thematic analysis. Data reached saturation at the nineteenth in-depth interview.
Results: Two themes emerged. Under the theme ‘inadvertent advocator,’ participants described 
their tasks with regards to building trust, calming angry parents and delivering comprehensive 
counseling and care related to the sexual and reproductive health of adolescents, including 
requests for abortions. Theme two, ‘challenges of private general practitioners,’ refers mainly to 
personal and religious conflicts arising from a request for an abortion and deficiencies in support 
and multidisciplinary integration within their practice settings.
Conclusion: General practitioners practicing in the private sector identify themselves as active 
players in supporting pregnant adolescents but face many challenges arising from the personal, 
religious, professional and community levels. Addressing these challenges is important for 
optimal care delivery to pregnant adolescents in this community.

Introduction

Adolescent pregnancy is commonly 
unplanned and unwanted. It predisposes 
these adolescents to distinctive risks which 
require a unique element of care and 
deserve to be managed by skilled antenatal, 
childbirth and postnatal care personnel.1 
Adolescent pregnancy is complex, as it is 
often associated with late presentations to 
health facilities, lower attendance at prenatal 
classes, and high-risk pregnancies. Therefore, 
it is not uncommon for an unplanned 
adolescent pregnancy presentation to lead to a 
challenging consult. 

These challenging adolescent consultations 
need to be tackled. General practitioners 
(GPs) may use variations on consultation 
skills to gain understanding of, and in 

supporting, adolescents. One technique 
which can be utilized is placing a greater 
emphasis on communication, which can lead 
to shared decision-making processes. Such 
a result is evident in patient-centered care 
(PCC), which emphasizes the partnerships 
between patients and healthcare professionals 
and acknowledges patients’ preferences and 
values, which, in turn, promotes flexibility 
in the provision of health care (Figure 1). In 
primary care, PCC has resulted in significant 
benefits for patients; however, several 
challenges can limit the effectives, including 
time limitations and work pressures, both 
of which may make the doctor-centered 
approach seem more attractive. This 
qualitative study examined GPs’ experiences 
and challenges within consultations in which 
adolescents presented explicitly with either 
planned or unplanned pregnancies.

ORIGINAL ARTICLE
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Figure 1: Factors influencing patient centeredness. Permission to reproduce the framework was received 
from Elsevier (license number 4492761078857).

Given adolescents’ unique developmental 
status, as well as their physical and emotional 
needs, their health is best addressed through 
a multidisciplinary (MDT) approach utilized 
by teams of social workers, counselors, district 
nurses, primary care doctors, obstetricians, 
pediatricians and psychiatrists, among many.4,5

Within the developed countries, GPs are part of 
the MDT team handling adolescent pregnancy. 
A bulletin from GPonline of the United 
Kingdom6 highlights the crucial role GPs play in 
linking pregnant adolescents presented to them 
to the relevant MDT team members. Equipping 
MDTs with knowledge, skills and guidance to 
manage adolescent pregnancy is important, as 
evidenced by the many comprehensive clinical 
guidelines produced within the United Kingdom 
and Australia.4,5 

Malaysia has both public and private primary 
care health providers. Since private GPs are 
independent health care providers, they are 
perceived of as offering a higher degree of 
confidentiality and privacy. Studies have 
shown that attending clinics that allow out-
of-pocket payments overcomes concerns over 
confidentiality. This technique was perceived of 
as providing more confidentiality, as no insurance 
company is involved.7 Moreover, private 
GPs with urban practices have the additional 
advantage of being able to offer ease of access to 
patients.8 They outnumbered the public clinics 
by a ratio of 6:1.8 However, unlike the case of 
public-sector physicians, who are supported by 
guidelines and ease of access to MDT teams,8 

little is known of private GPs’ access to support 
systems. It is therefore timely to explore how 
private GPs perceived their roles and challenges 
in their encounters with adolescent pregnancies. 
Doing so will help health policy makers enhance 
comprehensive care for adolescents. 

Methods

GPs in the private setting were purposively 
sampled via a snowballing technique. Each 
potential participant was asked if he or she has 
had any experience managing cases related to 
pregnancies among individuals between the 
ages of 10 and 19 years.9 The first participant 
was identified by the researcher through an 
established private GPs network. Having 
established a rapport and their trustworthiness 
with the first individual, the researcher then 
went through the network one person at a 
time to identify other individuals who would 
be interested in participating in the study. 
This process continued until data became 
saturated at the nineteenth in-depth interview 
(IDI). The interviews were conducted at the 
participants’ clinics towards the end of the clinic 
consultation period. The IDI format allowed 
the participants to express their experiences in 
detail and voice their views openly regarding 
adolescent pregnancy.10 The IDI started with 
participants answering some questions regarding 
demographics and their clinical practice, 
including years of general practice experience, 
type of practice (solo versus group practice) and 
the volume of adolescent cases in their practice. 

Consultation-level 
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Communication barriers
Physical barriers
Interupptions
Presence of third parties
Time limitations
Workload pressures

Patient 
factors
Attitudes and 
expectation
Knowledge
Personality
Gender
Age
Ethnicity
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The principal researcher and a trained research 
assistant conducted the interviews, which 
were guided by open-ended questions.11 The 
topic guide included an exploration of a GP’s 
experience in managing an unplanned adolescent 
pregnancy, the perceived health needs of 
adolescents and their role and challenges within 
the support system (Table 1). Interviews were 
conducted in English, with each interview lasting 
between 50 and 90 minutes. All IDIs were audio 
recorded with permission, transcribed verbatim 
and anonymized. A token of appreciation was 
offered at the completion of the interview. 
The completed transcripts were returned to 
participants to be checked.

The researcher and the other team members 
used a descriptive thematic approach to data 
analysis. They familiarized themselves with the 
data by systematically reading the transcripts 
and searching for emerging patterns. They 
coded phrases or short sequences of text. 
The occurrence patterns of these codes were 
identified, and the codes sharing similar 
meanings were further combined into categories. 
Themes were developed based on the broader 
concepts represented by categories with similar 
foci.12 

Table 1. Questions used to guide interviews.
• Can you share your recent experiences in handling matters related to adolescent pregnancy? 

•What do you think about it?

•How did you feel when you handled the matter?

•What are the common needs posed by the pregnant adolescent, parents or relatives in your clinic?

•What is your role in handling unplanned adolescent pregnancy?

•What support do you have in handling unplanned adolescent pregnancy?

•What resources do you have in handling unplanned adolescent pregnancy?

•What difficulties do you commonly face in handling unplanned adolescent pregnancy?

Ethical oversight

This study obtained ethical approval from the Universiti Teknologi MARA Malaysia (UiTM) Research 
Ethics Committee. Written consent was obtained from each participant prior to the interview sessions.

Results 

The participants’ demographic characteristics are summarized in Table 2. Eight female and eleven male 
private GPs participated in this study. Clinical experience with regards to general practice involvement 
ranged from two to 31 years (mean= 14.7 ±8.4 years). All except three participants ran solo practices. 
Managing adolescent pregnancy ranged from between 1% and 40% of their adolescent cases. More 
than three-quarters of the participants had been part of a government multidisciplinary team for the 
management of adolescent pregnancy when they were in the public sector. 

Table 2. Demographic characteristics of the private general practitioners (N=19).
ID Gender Age (Years) Ethnicity Experience as a GP (Years) Type of practice
001 F 58 Malay 19 Group
002 F 44 Malay 13 Solo
003 F 52 Malay 10 Solo
004 M  39 Chinese 6 Solo
005 M 34 Malay 2 Solo
006 M 65 Malay 28 Solo
007 F 37 Malay 9 Solo
008 M 68 Indian 31 Solo
009 M 54 Indian 25 Solo
010 F 51 Malay 19 Solo
011 M 48 Indian 20 Solo
012 M 49 Indian 18 Solo
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ID Gender Age (Years) Ethnicity Experience as a GP (Years) Type of practice
013 M       51 Malay 18 Group
014 M       47 Malay 18 Solo
015 M       67 Chinese 10 Solo
016 M       43 Indian 10 Group
017 F       43 Malay 7 Solo
018 F       56 Chinese 9 Solo
019 F       38 Malay 22 Solo

Two themes emerged from this study; the first 
was “an inadvertent advocator,” and the second 
was “challenges of general practitioners.”

An inadvertent advocator

Participants perceived their roles to consist of 
more than just taking care of the usual daily 
minor health issues. They saw the responsibility 
of managing adolescent pregnancy as something 
bigger involving the future life of their patients. 
Despite the limitations of a general practice 
setting, all the participants admitted that they 
pushed the limit to attend to the needs of these 
adolescents. 

Bridge the tension between patients and 
parents

Unplanned adolescent pregnancy is a complicated 
matter. Beyond the confusion of the physical 
and mental changes due to pregnancy, both 
pregnant adolescents and their parents were in 
shock and at lost as to how to solve the issues 
surrounding the pregnancy. Emotions ran high in 
consultations, with expectations from parents that 
could sometimes be inappropriate, abrupt and 
dangerous for the patients. The tensions between 
the adolescents and their parents were heightened, 
especially when adolescent patients denied prior 
sexual encounters. 

“…actually, she came with her mother. She was 
supposed to sit for her SPM. They wanted to 
abort the baby. So, the result, I told her, it was 
not possible. She was already 4 months, and she is 
a teenager. I told her, you better consult the O&G 
specialist to get their opinion and to find out the best 
option for you. So, I referred her to the hospital.” 
(Dr. 012).

“… they [referring to adolescents and their families] 
were sitting there. Emotionally in pain and 
confused, you know. Didn’t know what to do.” (Dr. 
018)

“You know, the girl denied that she ever had sex 
before. Most of the time, it is anguish. It was 

terrible. It was a very emotional roller coaster, and I 
felt for the parents.” (Dr. 011)

The initial task of the participants was to calm 
everyone down so that appropriate actions could 
be discussed. The participants perceived the need 
to deal with the blaming issue, thus preventing 
the escalation of anger and redirecting the focus 
towards future management. 
 
 “I want the father and the mother to interact 
together, so we can curb the problem of blaming 
the adolescent. This thing [pregnancy] has already 
happened, so you have to move forward from there.” 
(Dr. 012)

Become “the trustful friend”

In another situation in which an adolescent 
appeared without their parents or guardian, 
participants highlighted the importance of 
establishing trust with the adolescents when 
pregnancy is first discovered. The trust allows 
discloser of the pregnancy and matters that 
concern the adolescents. They became a 
‘trustful friend’ to the adolescents to prevent the 
adolescents from shying away from them and 
their support.

“The first thing we need to do is to be their friend, 
ok. To be their friend so that they can trust us. 
We tell them that whatever their problem is, it is 
confidential. So, they may open up to us.” (Dr. 001)

Spend time exploring the insights of the 
pregnant adolescent

Participants also reported having a role in 
exploring the insights of the pregnant adolescents 
and providing possible options for going forward. 
The best interests of the adolescents were the 
aim, despite the extra demand added to their 
existing clinic loads. In contrast to the routine 
consultation time of 15 minutes, attempting 
to support the unplanned pregnancy of an 
adolescent largely takes up more than an hour of 
their consultation time.
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“She ( the adolescent mother) pleaded with me to 
help her…I even sat down with her for quite a long 
time, asking her [about her] concerns.” (Dr. 017)

 “I will check with the parents, spend time with 
them, talking and discussing with them on what 
are the best ways. Then again, decision making and 
thinking takes a lot time.” (Dr. 018)

Participants reported that most patients and their 
parents resorted to the idea of terminating the 
pregnancy as an easy way out of the complicated 
situation. Considering the limitations of their 
practice settings, the participants provided 
referrals to reputable maternity or tertiary 
centers for terminations, as they were concerned 
about the possibility of adolescents resorting to 
backstreet abortion centers.

“For those who are pregnant, normally they wanted 
abortions. They come to the clinic, and they say they 
just wanted an abortion.” (Dr. 001)  

 “You see, what I worry about here is that there 
are multiple centers that do it (abortion), and they 
would do it properly, but, at the same time, there are 
centers where you are uncertain of their reputations 
and qualifications. I worry about what is going to 
happen to these girls, alright? You know, you can get 
infection and bleeding. So, I do tell them that if they 
want to go, try to find a maternity center. Cuz I am 
really against them going to these small backstreets” 
(Dr. 002.

Advocate the safest options for the patient

In certain circumstances,  the termination of 
a pregnancy was not an appropriate option 
since the pregnancy was too advanced for a safe 
abortion. Participants perceived the importance 
of informing these adolescents of the harm 
involved in advanced-gestation abortions and 
provided other possible options.

“Her friend forced her to come to see the doctor 
because they did not know what to do. She was 8 
months pregnant. She was shocked by the news 
because there was not enough time for her to prepare 
and all that.” (Dr. 017)

“At the time, she was about 6 months pregnant. I 
remember referring her to a place that provides 
care for unwed mothers. I think it was Raudhatul 
Sakinah.” (Dr. 003)

Adolescent access to continuous reproductive 
care at the point of contact was seen as an 
advantage. Participants were able to offer ease 

of access to services related to intra-partum and 
follow up on reproductive care.

“I follow up and do everything, including the ante-
natal check-up. I do everything for them.” (Dr. 
006)

“There were two or three adolescents who continued 
to obtain their reproductive care here with me.” 
(Dr. 010)

Challenges of General Practitioners

Managing adolescent pregnancies comes with 
many challenges for which participants voiced 
their need for guidance, support and integration 
into the multidisciplinary team.

Conflict with values 

While the participants were aware on the legality 
of abortion, for some, supporting abortion 
contradicted their personal religious or moral 
values on the matter. These participants were 
more likely to counsel the adolescents and their 
families according to their personal values.

“I will ask the adolescent why she wants the 
abortion. If it is for health reasons, then that is ok 
but when it is not, I will not approve the abortion. 
My own religious belief is that you have already 
done one sin and then aborting the child is another 
sin. Two sins do not make one, right?” (Dr. 001)  

“I … practically do not encourage the termination 
of pregnancy … because I think there will be 
lot more issues for the child (adolescent). They 
(adolescents)] will suffer later on. I will try 
to convince the parents to carry on with the 
pregnancy.” (Dr. 018)

These participants found themselves in a 
complicated position when the adolescents 
or their parents chose to abort pregnancies. 
Some participants were concerned about being 
accomplices if they provided direct referrals or 
resources for abortions. 

“Abortion is illegal religiously. Sometimes, these 
teenagers will come to see me wanting to abort. So, 
if I see the heartbeat, I would say no. Heartbeat 
means life. You cannot remove or take away the 
fetus because life does not belong to you. God gave 
life, and it does not belong to you. I do not tell them 
where to abort or the abortion choices. I shouldn’t. 
They shall have to find it themselves so that I am not 
guilty of the abortion.” (Dr. 006)   
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Others provided key advice in selecting a 
reputable maternity center so as to prevent 
adolescents from resorting to potentially unskilled 
practitioners.

“…it is a big concern (unregulated abortion 
centers), and if you don’t want to tell them (about 
abortion centers), they will still go and hunt, 
alright. So, I do tell them that if they want to go 
[abort], try to find a maternity center. Cuz I am 
really against them going to these small backstreet 
kinds of clinics that do it ([abortion), you know, 
quietly.” (Dr. 002)

Lack of guidance and support 

Being in solo practice has been quoted as a 
challenge by the participants. The participants 
reported that care delivery for pregnant 
adolescents was somewhat limited by matters 
related to manpower, time and networking circles. 
Additionally, participants raised concerns over 
the lack of guidance they received, especially on 
the availability of standard procedures related 
to adolescent pregnancy. They were also unclear 
about where they stood in the network of agencies 
that dealt with the issues of adolescent pregnancy. 
These issues limited participants’ capabilities 
in terms of extending their support to include 
matters related to the financial, emotional and 
psychological domains.

“Counseling, counseling and just discussing their 
options and what they can do about it and offering 
them a place to come to if they need further help. It 
is not easy you know, I must say. Because at that age 
there is also the money issue, the financial support, 
the emotional support, psychological support. 
Everything.” (Dr. 002)

“We need a counselor for counseling and support 
for the emotional wellbeing of the family. I cannot 
provide all these.” (Dr. 005)
 
“There is no proper black and white document 
or SOP [standard operating procedure] on what 
to do when you have this kind of problem. The 
relationship between NGO, government and 
all that is not clear. You see, if you have a 
communicable disease like dengue, you know 
what to do next. There is no guideline like this in 
this case.” (Dr. 007)

With limited resources within their own facilities, 
participants felt the dire need to access support 
from other networking agencies known to be 
supportive of pregnant adolescents. However, 
participants felt that it was challenging to access 

these centers due to limited awareness of their 
availability.

“Adolescents need help. They need to know where to 
go, what to do and the kind of help they can get. 
I think the government did something. I think they 
did make a halfway home for pregnant adolescents, 
but I didn’t know where the home was.” (Dr. 001)

“If the GPs can get the information and list of 
centers for us to refer pregnant adolescents to, then 
it would be easier on us. We really need to support 
them (adolescents).” (Dr. 014)

Therefore, participants saw tertiary centers 
as important links in the extension of care 
for pregnant adolescents, as evidenced by the 
many referrals made to tertiary centers for 
the continuation of support. However, two-
way communications with tertiary centers 
remained a great challenge for the majority of the 
participants. In situations in which adolescents 
did not return for follow up, participants received 
no updates on them.

“I did not get the feedback. I don’t know whether 
they (pregnant adolescents) get to see the person. 
She did not come back to me. I don’t know what 
happened after that.” (Dr. 003)

Participants perceived that the care they furnished 
for adolescents’ pregnancies could be expanded 
and enhanced further by including GPs in 
the private setting in the already established 
multidisciplinary networking teams as well 
providing them with direct access to counselor 
services.

“There need to be systems whereby when a referral 
from me is made to the tertiary center, I can 
simultaneous notify the counselor who would be 
anchoring the process, calling the family members 
and guiding them throughout every step of the 
process. Maybe this circle of networking could help.” 
(Dr. 016)

Discussion

Our interviews with nineteen GPs in private 
settings have helped us to better understand 
the unique roles and challenges of these GPs 
in their encounters with unplanned adolescent 
pregnancies. The participants tried to put 
forth a significant level of care for pregnant 
adolescents and their family members despite 
their limitations. Two key themes emerged in 
this study. Firstly, participants took up roles 
as inadvertent advocators to provide support 
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for adolescents and their family members. The 
second theme that emerged was the challenges 
faced in the delivery of care and support, which 
included dealing with conflicts in values and 
deficiencies in guidance from, and integration 
into, existing MDTs supporting pregnant 
adolescents. 

Participants responded to adolescents presenting 
with unplanned pregnancies with great senses 
of responsibility. Within this study, participants 
identified their unique roles as inadvertent 
advocators. Their roles extended beyond the 
physical needs of their patients. They addressed 
and supported the heightened emotions, 
psychological distress and tension of the 
adolescents and their family members. Consistent 
with other studies, handling matters such as 
emotional turmoil13,14 and building trust with 
adolescents15 was common.16 These challenges 
are best addressed with effective communication 
skills, as consultations which address patients’ 
perspectives and emotions with empathy17 have 
been shown to lead to increased physician-
patient satisfaction18,19 and beneficial outcomes.3 
Furthermore, participants’ capabilities in terms of 
providing care at the point of contact and to offer 
follow up on ante natal as well as reproductive 
health care were seen as an advantage. Provision 
of reproductive health care has been proven to be 
effective in reducing repeat pregnancies.20-22 

There is concern over handling requests for 
abortions, particularly among the participants 
who are against abortion personally. Objections 
to abortions are not uncommon, especially 
among those whose religion prohibits abortion.23 
Studies on doctors and abortion decision-making 
have shown, albeit in countries where abortion is 
legal, that some doctors do refuse to refer for or 
perform abortions.24,25 Other common reasons 
for opposing abortion are moral beliefs, the 
stigma associated with abortions24,26 as well as 
inadequate training, information and support.27 It 
is imperative for private GPs to be aware of their 
values and recognize when to act on personal 
and professional stances. If a doctor’s values 
are intertwined with adolescents’ requests for 
abortions, then the adolescents should be referred 
to a health practitioner in the same discipline who 
does not share their conscientious objection.23 
However, such actions may be a challenge for the 
participants in our study context, as most of them 
work in a solo practice.

Referral for abortion or maintaining continuation 
of care can be challenging when participants 
find it hard to maintain communications 

with tertiary centers, resulting in potential 
communication break-downs. Studies have 
highlighted the importance of communication 
between hospitals and primary care doctors, as 
evidenced by the strategies adopted for creating 
structured discharge letters.28,29 It is possible that 
the limited communications between the GPs 
and tertiary centers were due to the absence of a 
unified electronic system between hospitals and 
primary care providers within the local setting. 
However, there is a national development plan 
for interjurisdictional data sharing. Unfortunately, 
it remains a challenge to execute due to several 
reasons, such as operational costs.30 

The majority of the participants in this study 
highlighted the need for a guided management 
protocol with contact details for liaison 
services. An unplanned adolescent pregnancy 
is a vulnerable period for the adolescent and 
necessitates care from trained providers who are 
best supported by specific guidelines informing 
them of optimum care.31 Local comprehensive 
protocols related to adolescent reproductive 
health are well established32 and practiced in the 
local public primary care health clinics. Unlike 
their public sector counterparts, private GPs do 
not have these protocols readily available in their 
clinics, possibly because they are independent 
of the Ministry of Health and may not be 
automatically included in the distribution of 
guidelines published under the auspices of the 
ministry unless they have asked to be included. 
Therefore, sharing of available protocols, 
relevant national guides and training on sexual 
reproductive health through regular continuing 
medical education could potentially be the way 
forward in terms of addressing these challenges, 
which, when addressed successfully, can result in 
the improved quality of life and health outcomes 
for these adolescents.31 

Given the results of this study, MDT may provide 
a platform through which private GPs can access 
immediate referral support. Having a clear 
notification pathway from GPs to MDT teams 
has been proposed by this study’s participants 
as a way to improve their access to linkages 
and referrals and, most importantly, enhance 
their management of unplanned adolescent 
pregnancies. In particular, a strong link to an 
immediate counselor can potentially alleviate 
the burden carried by private GPs managing 
vulnerable cases of adolescent pregnancies. An 
MDT approach catering to pregnant adolescents’ 
needs is essential for comprehensive, continuous 
and time-sensitive management of early 
pregnancy.31,33-35
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How does this paper make a difference to general practice?

• This is the first study that explores in detail the issues related to the management of 
adolescent pregnancy in the private general practice setting in Malaysia.

• The findings provide an insight into the different ways private general practitioners 
manage adolescent pregnancy. 

• This study highlights the need to support private general practitioners in addressing 
challenging issues such as pregnant adolescents requesting abortions. 
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Abstract

Introduction: Physical inactivity is the one of the leading causes of major non-communicable 
diseases in the world. The aim of this study is to assess the feasibility of an intervention program 
based on the stages of change, physical activity levels and health profiles of selected overweight and 
obese adults in Sarawak.  
Methods: This intervention study was carried out using selected overweight and obese adults in 
Sarawak. A total of 75 participants were placed in the intervention group, and 80 respondents were 
placed in the control group participated. Respondent-determined weekly aerobic exercise sessions 
were conducted for six months. The Malay version of the long-form International Physical Activity 
Questionnaire (IPAQ) and Transtheoretical model of change (TTM) questionnaire were used, 
together with anthropometric measurements and the collection of venous fasting blood profiles.  
Data was entered and analyzed using SPSS Version 20.  
Results: The intervention group had significant better stage transitions compared to the control 
group (p<0.01).  They also had significantly lower total cholesterol, although both groups showed 
significant results (difference= 0.53, p<0.01; difference= 0.38, p=0.01). The respondent-determined 
intervention program was effective in improving stage transition; however, an intervention of longer 
duration could provide more conclusive health outcomes.  
Conclusion: Physical activity plays a role in assisting overweight and obese adults to be more active 
and healthier. 
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Introduction

According to the World Health Organization 
(WHO),1 one of the factors in global mortality 
is physical inactivity. Physical inactivity is listed 
as the fourth leading risk factor related to non-
communicable diseases and is said to contribute 
to 6% of deaths globally.1 Many rapidly 
developing countries, including Malaysia, have 
a high prevalence of obesity and diet-related 
disease. This prevalence is linked to rapid 
economic growth and heavy consumption of 
unhealthy foods, coupled with more sedentary 
lives.2 In addition, individuals can also become 
physically inactive after they become obese. 
Thus, obese individuals should be encouraged 
to perform physical activities. Although regular 
physical activities are beneficial, not many 
Malaysian adults in Sarawak are active. In the 
Malaysian Adults Nutrition Survey 2002 – 2003, 
out of 6926 respondents, approximately 10% 
were adults from Sarawak.3 The study found 
that for Sarawak, 31.4% (95% CI =26.2 – 37.1) 
reported they had ever exercised, and 14.0% 

claimed that they had adequate exercise (95% 
CI = 10.7 – 18.1). In the same study, 31.1% 
(95% CI = 26.3-36.3) of the respondents were 
sedentary, 50.9% (95% CI = 45.6-56.3) were 
moderately active, and 18% (95% CI = 14.3-
22.3) were active. A recent study suggested that 
inactive individuals may reap health benefits 
from even  a small increase in activity.4 The same 
study also suggested that avoiding all inactivity 
would theoretically reduce all-cause mortality 
more than avoiding obesity.4

However, it is not easy to change behavior. 
According to the Theory of Planned Behavior, in 
order for individuals to change, it is important to 
identify their intentions regarding the change.5  
The transtheoretical model of change (TTM) 
developed by Prochaska and DiClemente can 
be used to determine individuals’ intentions 
regarding the change by determining their stages 
of change. These stages include: precontemplation 
(the new behavior is not considered), 
contemplation (the new behavior is contemplated 
but not acted upon), preparation (efforts are 
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made to prepare for adopting the new behavior), 
action (the initial behavior change is made), and 
maintenance (the new behavior is maintained 
over time).6 TTM has been used in stage-
matched intervention programs targeting several 
behavioral changes, including physical activity.7

A local study among the indigenous groups 
of Sarawak indicated that 39.6% of the 
respondents were overweight, with 11.9% of 
them being obese, a three-fold increase over 
a span of 16 years.8 These findings indicate 
that being overweight or obese is a problem 
in this population. No published study was 
found regarding the physical activity levels of 
indigenous overweight and obese adults in 
Sarawak;, however, one study among adolescents 
found a high prevalence of physical inactivity.9 

The current study was a non-randomization 
intervention study used to examine the 
feasibility of, and extent to which, a respondent-
determined intervention program for physical 
activity could affect the stages of change and 
health profiles of overweight and obese adults 
in Sarawak. The outcome of this study can 
help to determine if a larger-scale, community-
based intervention could be implemented.  
The feedback provided, such as acceptance 
by the community, the process of conducting 
the research and its relevance to public health, 
knowledge transfers and ultimately the 
empowerment of the community itself to take 
care of its health will be useful in planning a 
sustainable intervention program.

Methods

Based on a non-randomized feasibility study 
method, this intervention study was conducted 
in Kuching and Samarahan divisions, two of 
the 12 divisions in Sarawak, which is located on 
the Island of Borneo, Malaysia.  The population 
of these two divisions is ethnicity diverse, with a 
majority of Bidayuh, Iban, Malay and Chinese. 
Kuching division consists of three districts 
(Kuching, Lundu and Bau), whereas Samarahan 
division consists of four districts (Samarahan, 
Asajaya, Serian and Simunjan). The inclusion 
criteria for the respondents required that they 
be between 18 to 65 years old, either overweight 
(body mass index [BMI] 25 to 29.9 kg/m2) or 
obese (BMI ≥30 kg/m2), physically capable and 
not intellectually challenged.

The recruitment of the respondents was carried 
out in six villages in both rural and urban areas 
of the Kuching and Samarahan divisions and 

was done via health screenings held in each of 
the villages. The researchers approached the head 
of each of the village and planned the health 
screening activity. For each of the villages, a day 
was fixed to gather all villagers, and the health 
screenings were conducted at the community 
hall. A total of 317 villagers were screened, and 
190 villagers who met the inclusion criteria 
were recruited. Three of the six villages were 
purposively selected as the intervention sites, as 
they had suitable infrastructures for supporting 
group intervention activities.

A focus group discussion was conducted in 
each intervention village to determine the 
respondents-chosen intervention, that is, the type 
of physical activity suitable for the respondents, 
while taking into consideration the resource 
available. All intervention groups unanimously 
chose weekly aerobic exercise throughout the 
intervention period in addition to their other 
routine daily physical activities. Aerobic exercise 
was chosen over other types of sport activities 
because it was simpler and no additional 
equipment was needed. Furthermore, they 
could perform it in the villages without traveling 
outside, which may have involved extra costs and 
time.

A motivational talk on the importance of 
physical activity was given to intervention group 
as a mediator to motivate respondents to be more 
responsive to the program. The control group 
was informed that a second data collection would 
take place in six months. The respondents in  
the intervention group were informed that they 
would be engaging in weekly, 90-minute aerobic 
sessions for six months. Each intervention group 
consisted of 20-30 respondents. They were also 
informed that a second data collection would 
take place at the completion of the intervention 
period (six months). Two professional trainers 
were provided to train the respondents weekly 
for the first four sessions, per request. During 
these sessions, two respondents were identified 
and trained, who then led the subsequent 
sessions until the completion of the intervention. 
Respondents were also encouraged to perform 
additional physical activity on their own. They 
were followed up monthly by a research assistant 
after the initial four weeks of intervention. A 
logbook was used to record the attendance 
at, and duration of, the intervention activity.  
Motivational talks were given during each 
monthly follow-up. To compensate for the 
time involved in the intervention program, 
respondents who attended at least three 
intervention sessions per month were given 
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a small monetary incentive. To avoid variability in physical activity, all respondents were required to 
attend the session in full and monitored by the group leader. Only those who fulfilled the attendance 
requirements satisfactorily were given the monetary incentive. Data were collected pre- and six months 
post-intervention. The details of the activity are presented in Figure 1.  

Kuching Division
3 villages

Samarahan Division
3 villages

Intervention (3 villages, 80 respondents 
recruited with 5 dropped out)

Control 
(3 villages, 80 respondents)

Health Screening
(317 respondents)

190 respondents recruited
160 respondents consented

Baseline data

6-month intervention

Post-intervention data

Figure 1. Intervention activity

To measure the primary outcomes of this 
feasibility study, three outcomes were chosen: 
recruitment, retention and amount of exercise 
achieved. The recruitment rate was calculated 
based on the number of respondents who 
participated over the total number of respondents 
approached. Retention was defined as completion 
of the six-month intervention, health screening, 
and questionnaire on physical activity and stages 
of change at the post-intervention follow up. The 
amount of exercise was calculated based on the 
number of sessions attended by the respondents 
over the six months of the intervention.  

Respondents were interviewed using validated 
questions. The translated Malay version of the 

long form of the International Physical Activity 
Questionnaires (IPAQ) (validated for Malaysia)10  
was used to assess the physical activity level of 
the respondents. The TTM stages of change 
questionnaire was adopted from Marcus et al.11   
and translated into the Malay language based on 
the  Guidelines for the Process of Cross-Cultural 
Adaptation of Self-Report Measures.12 The levels 
of physical activity were categorized into two 
groups based on the values of the Metabolic 
Equivalent (MET)-minutes per week, that is, low 
to moderate at < 3000 MET minutes/week, and 
high at ≥ 3000 MET minutes/week. 

The questionnaire also asked for socio-demographic 
data, blood pressure (BP) measurements, height, 
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weight, body fat percentage, fasting blood sugar 
and a lipid profile. Blood pressure was measured 
using an Accoson mercury sphygmomanometer (AC 
Cossor & Son [Surgical] Ltd, Essex, GB) while the 
participant was seated. The Malaysian Hypertension 
Consensus Guidelines on the measurement of BP 
were used.13 The average of two BP measurements 
was used in the statistical analysis.

Height was measured using a stadiometer (SECA, 
UK model 213). Each respondent stood underneath 
the body meter, and the measuring beam was 
pushed down to rest on top of the respondent’s 
head. The visual display recorded the height to the 
nearest 0.1 cm. Respondents were weighed in their 
street clothing without shoes using a calibrated Seca 
weighing scale (Seca, JP). Weight was recorded to the 
nearest 0.1 kg. Both  the weight and height readings 
were used to generate a body mass index (BMI).  
Classification of BMI was based on the WHO 
guidelines.14 A Tanita Body Composition Analyzer 
(SC-240) was used to calculate body fat percentages. 
Blood samples were collected by a trained laboratory 
assistant and analyzed in a certified private laboratory 
by the sponsoring university. Face-to- face interviews 
using the validated questionnaire were conducted 
to ensure uniformity, as a large percentage of rural 
respondents claimed that they were unable to read.

This study was approved by the Human Research 
Ethics Committee of the Universiti Sains Malaysia 
(ref : USMKK/PPP/JEPeM[246.3(6)]) and conformed 
to the requirements for ethical research in Malaysia. 

Data Analysis

Data was entered and analyzed using SPSS Version 
20. Descriptive statistics, such as the means, 
standard deviations, frequencies and percentages for 
all variables, were calculated. The non-parametric 
Marginal Homogeneity and McNemar tests for 
dichotomous variables between two dependent 
samples were used to determine the before-after effect 
of an intervention. However, for continuous variables, 
the paired t-test was used.  Confidence intervals were 
computed at the 95% level, and a p-value of less than 
0.05 was regarded as statistically significant.

Results

The recruitment rate was 84.2% since 160/190 
of candidates who met the inclusive criteria 
consented to participate in this study.  The retention 
rate was 93.8%, with 75/80 of the intervention 
group completing the six-month weekly aerobic 
exercise program and follow-up assessment.  The 
dropouts were due to “inability to cope with the 
timing of the aerobic exercises, conflicting social 
commitments, and physical ill health.” The average 
amount of exercise the 75 respondents who were on 
intervention reported was 90 minutes per week. All 
the respondents in the intervention group fulfilled the 
allocated exercise duration of 90 minutes per week.  

The socio-demographic characteristics of the 
intervention and control groups are presented in 
Table 1.  

Table 1: Socio-demographic characteristics

Socio-demographic 
characteristics

Intervention Group
(N = 75)

n (%)/mean (SD)

Control Group
(N= 80)

n (%)/mean (SD)

Sex

Male 11 (14.7) 23 (28.7)

Female 64 (85.3) 57 (71.3)

Race

Malay 24 (32.0) 14 (17.5)

Bidayuh 35 (46.7) 34 (42.5)

Iban 16 (21.3) 32 (40.0)

Occupation

Employed 12 (16.0) 23 (28.7)

Housewife 50 (66.7) 40 (50.0)

Other 13 (17.3) 17 (21.3)

Monthly household 713.03(851.45) 914.55 (1211.44)

income (RM)

Age (in years) 44.48(10.28) 45.69(10.22)
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The health profiles and activity levels before and after the intervention for both the intervention 
and control groups are shown in Table 2. There was a slight decrease in the mean BMI for both 
groups, but the drop was not significant in either group. The mean percentage of body fat for the 
intervention group increased by 1.72%, while, in the control group, it dropped by 0.87%. However, 
neither change was significant. There was a significant decrease in the mean total cholesterol for both 
groups; however, the mean HDL level deceased significantly in the  intervention group, while it 
increased significantly in the control group.  

Table 2: Health profile and physical activity level by group (pre & post)
Intervention 

Group (N=75) p-value
Control Group 

(N=80) p-value
Mean (SD)/n(%) Mean (SD)n(%)

BMI (kg/m2) a

Baseline 30.75 (4.449) 28.90 (3.325)

Month 6 29.95 (5.447) 28.63 (3.928)

Change 0.80 (6.893) 0.317 0.26 (5.111) 0.646

Body fat (%)a

Baseline 38.19 (11.906) 36.03 (7.481)

Month 6 39.92 (7.875) 0.87 (11.276)

Change -1.72 (13.317) 0.266 0.87 (11.276) 0.490

Total cholesterol (mmol/L) a

Baseline 5.72 (0.955) 5.43 (1.021)

Month 6 5.18 (0.841) 5.05 (.93267)

Change 0.53 (1.297) 0.001* 0.38 (1.296) 0.010*

Fasting blood sugar (mmol /L) a

Baseline 5.88 (2.039) 6.02 (2.80)

Month 6 5.60 (1.811) 5.89 (2.488)

Change 0.27 (2.766) 0.395 0.13 (3.715) 0.748

Triglycerides (mmol /L) a

Baseline 1.87 (1.134) 1.69 (.892)

Month 6 1.64 (0.895) 1.75 (1.060)

Change 0.22 (1.394) 0.162 -0.05 (1.423) 0.718

HDL (mmol /L) a

Baseline 1.40 (0.266) 1.24 (0.340)

Month 6 1.26 (0.295) 1.37 (0.702)

Change 0.13 (.392) 0.003* -0.12 (0.691) 0.108

LDL (mmol /L) a

Baseline 3.09 (1.252) 2.87 (1.211)

Month 6 3.20 (0.880) 3.03 (0.942)

Change -0.10 (13.317) 0.567 -0.16 (1.504) 0.335

Hypertension, at risk b 0.441 1.000

Baseline

No 63 (84.0) 65 (81.3%)

Yes 17  (16.0) 15 (18.8%)

Month 6

No 58 (77.3) 66 (82.5)

Yes 12 (22.7) 14 (17.5)
a Paired t-test; b McNemar Test,* p<0.05 and significant
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In terms of the stages of change in physical activity, there was a significant difference in the 
intervention group before and after intervention (p<0.001). There were no respondents in the pre-
contemplation stage after the intervention, while there was an increase of 26.7% in respondents in the 
maintenance stage. In contrast, in the control group, there was an increase of 6.3% in respondents in 
the pre-contemplation stage, while the percentage in the maintenance stage remained unchanged. The 
percentage of respondents having low or moderate activity level decreased by 12% in the intervention 
group and 8.7% in the control group (Table 3).

Table 3: Stages of change and physical activity of respondents
Intervention 

Group (N=75) p-value
Control Group 

(N=80) p-value
n(%) n(%)

Stages of change a <0.001* 0.457

Baseline

Pre-contemplation 16 (21.3) 16 (20.0)

Contemplation 13 (17.3) 17 (21.3)

Preparation 19 (25.3) 12 (15.0)

Action 12 (16.0) 12 (15.0)

Maintenance 15 (20.0) 23 (28.8)

Month 6

Pre-contemplation 0 (0) 21 (26.3)

Contemplation 14 (18.7) 10 (12.5)

Preparation 7 (9.3) 18 (22.5)

Action 19 (25.3) 8 (10.0)

Maintenance 35 (46.7) 23 (28.8)

Physical activity level b 0.078 0.265

Baseline

Low & Moderate 18 (24.0) 27 (33.8)

High 57 (76.0) 53 (66.3)

Month 6

Low & Moderate 9 (12.0) 20 (25.0)

High 66 (88.0) 60 (75.0)
a Marginal Homogeneity test; b McNemar Test, *p<0.05 is significant

Discussion

In term of the feasibility of the respondent-
determined intervention, it was found to be 
effective in engaging people in being physically 
active.  Approaches that allow respondents to 
choose their preferred activities could boost 
their motivation in terms of exercise15 and may 
be why the retention rate in this study was high 
(93.8%). In addition, a monetary incentive was 
provided to those respondents who fulfilled 
the minimum participation criteria, perhaps 
boosting the commitment and adherence of the 
respondents. However, self-determination theory 
states that to promote long-term behavioral 
change, it is important to increase the quality of 
the motivation regulating behavior from the least 
autonomous form (extrinsic motivation through 

rewards or to avoid punishment or sanctions) to 
the highest (satisfaction gained intrinsically).16 

It is interesting to note that 36% of the 
intervention group reported being in a 
higher level of behavioral change (action and 
maintenance) despite being overweight or obese.  
Studies have shown that individuals who are 
overweight and obese are more conscious about 
the adverse health effects of being overweight 
or obese and are more ready to make changes 
concerning their weight.17,18

The success rate in using interventions to 
influence physical activity levels has always been 
reported to be low.19 Nevertheless, higher success 
rates were found among interventions that match 
individuals’ levels of readiness for behavioral 
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change. In successful intervention studies using 
TTM, researchers used stage-match interventions 
to facilitate stage transitions. This study attempted 
to give monthly motivational talks to all 
respondents in intervention group to encourage 
those respondents in the pre-contemplation 
and contemplation groups to engage in physical 
activity and those in the higher stages of change 
to continue their physical activity efforts.  Aerobic 
exercise was conducted for two purposes: (a) 
ensuring additional physical activities, and (b) 
initiating group support for physical activities. 
The effect of the intervention program was 
obvious in terms of stage transition. In the 
intervention group, the stage of change transition 
was significant. All 16 respondents in the pre-
contemplation stage transited to higher stages 
of change, and more than twice the number of 
respondents had moved from other stages to 
the maintenance stage of change. This finding 
showed that motivational talks and a respondent-
determined intervention were effective in terms of 
stage transitions. 

Significant changes in stages of change did not 
result in concomitant changes in physical activity 
levels. These findings may reflect limitations 
in the sensitivity of the instrument used for 
measuring physical activity levels. Although a 
previous study carried out among type 2 diabetes 
patients showed that intervention groups adopted 
regular physical activity more often than the 
control groups and significant relationship 
was found between physical activity level and 
stage transition in the intervention group,20  
these findings do not support the presence of a 
significant relationship between the two groups as 
well as between stages and physical activity level.  
Perhaps the duration of the intervention was too 
short to observe the difference, as other factors 
may limit the effectiveness of a community-
setting intervention.21 

The effect of the intervention on health profiles 
was only significant for the mean total cholesterol 
level, where there was a drop of 0.53 mmol/L 
(9.27%), which was supported further by the 
drop in triglycerides of 0.22 mmol/L(11.76%).  
Nevertheless, there was an inverse pattern 
observed both in HDL-cholesterol (decrease 
of 0.13 mmol/L, 10%) and LDL-cholesterol 
(increase of 0.10 mmol/L, 3.24%). Although 
the literature indicates physical activity has a 
positive effect on reducing lipid profiles,22 the 
magnitude of the exercise effect is influenced 
by characteristics of the exercise intervention 
itself, the variations within each individual, and 
whether the exercise itself produces concomitant 

reductions in body weight and fat. To achieve 
a maximal blood lipid-lowering effect, the 
training intensity must reach 40-70 percent 
of maximal capacity, with a minimum of 30 
minutes per session, corresponding to 1200-
2000 kcal per week.22 In the intervention group, 
the respondents had probably only engaged in 
one hour of aerobic exercise per week with an 
average of 350 – 530 calories burned,23 perhaps 
contributing to the inconclusiveness of the results.  
A longer period of training may have yielded a 
better result. 

This study is based on self-reported stages of 
change and physical activity levels; therefore, 
there could have been recall as well as response 
bias. However, self-reported questionnaires 
remained the choice of this study because they 
are less time consuming, simple and less likely 
to influence behavior. The findings of this study 
are also limited by the non-randomized design 
and short intervention period. In addition, 
the eating patterns of the respondents were 
not evaluated, making it difficult to attribute 
the outcomes solely to the intervention. 
Nevertheless, it was based on community-based 
approach that encompassed the influences of 
social and environmental factors. Future studies 
could overcome these limitations by using 
a randomized sample, a longer intervention 
period and evaluating pre- and post- evaluation 
eating patterns.  

Although there was significant stage 
transitioning in the intervention group and the 
respondent-determined intervention produced 
significant changes in behavior, a longer 
duration of the intervention could provide 
more conclusive outcomes in terms of physical 
activity levels and health profiles. Physical 
activity itself has an impact on health status 
provided that the respondents maintain their 
physical activities continuously.  Future research 
on the effectiveness of respondent-determined 
interventions should consider increasing the 
intensity and duration of the intervention and 
utilizing specific physical activity instruments 
which can capture physical activity more 
accurately. 

Having respondents at different stages of change 
in the intervention group was an advantage, as 
those in the higher stages could help to sustain 
interest in the intervention in those in the lower 
stages.  Nevertheless, the outcomes cannot 
be attributed to a stage-match intervention. 
Future studies should also consider utilizing 
only respondents in the pre-contemplation 
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and contemplation stages for a stage-match 
intervention and a long post-intervention 
follow-up.
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How does this paper make a difference to general practice?

• It utilized a community-based intervention approach that encompassed the influences of 
social and environmental factors.

• It used the Transtheoretical model of change  stages of change as one measure of the 
outcome of the intervention program.

• It was based on a respondent-determined approach to designing the intervention 
activities.
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Abstract

Diabetes in pregnancy is associated with risks to the woman and her developing fetus. Management 
of the condition at the primary care level includes pre-conception care, screening, diagnosis, as well 
as antenatal and postpartum care. A multidisciplinary approach is essential in ensuring its holistic 
management.

CPG UPDATE

Introduction

According to the National Health Morbidity 
Survey 2015, the prevalence of diabetes 
increases with age. In relation to this, the 
National Obstetric Report involving 14 tertiary 
hospitals reported that the incidence of diabetes 
in pregnancy was 8.66% in 2011 and 8.83% in 
2012. There incidence of macrosomia doubled 
in diabetic patients in both years compared to 
the incidence in non-diabetics.

There are variations in the management of 
diabetes in pregnancy at the primary care level. 
Therefore, clinical practice guidelines (CPG) 
on this subject is developed below to provide a 
comprehensive, evidence-based management 
guide to assist healthcare providers in delivering 
high-quality care.

Screening and Diagnosis

Women at risk for developing gestational 
diabetes mellitus (GDM) should be screened 
at booking using the 75-gram oral glucose 
tolerance test (OGTT). If the test is negative, 
it should be repeated at 24 - 28 weeks of 
gestation. Meanwhile, women aged 25 years 
and above with no other risk factors should be 
screened at 24 - 28 weeks of gestation.

• Women at risk for developing GDM include: 
a. Body mass index (BMI) >27 kg/m2
b. Previous history of GDM
c. First-degree relative with diabetes 

mellitus (DM)
d. History of macrosomia (birth weight >4 kg)
e. Poor obstetric history [unexplained 

intrauterine death, congenital anomalies 
(i.e., neural tube defects, cardiac 
defects), shoulder dystocia]

f. Glycosuria ≥2+ on two occasions
g. Current obstetric problems (essential 

hypertension, pregnancy-induced 
hypertension, polyhydramnios and 
current use of steroids)

There is no universally accepted definition of 
overt diabetes in pregnancy. Recognition of the 
condition should be made early, as its presence 
may imply the existence of diabetes prior to 
pregnancy. If the test results indicate overt 
diabetes, treatment and follow-up should be 
carried out as in pre-existing diabetes.

The diagnostic criteria for GDM and overt 
diabetes are as follows:

• GDM is diagnosed in the presence of any 
one of these results:
o Fasting plasma glucose (FPG) ≥5.1 

mmol/L 
o 2-hour post-glucose challenge ≥7.8 

mmol/L
• Overt diabetes is suspected in the presence 

of at least one of the following:
o FPG ≥7.0 mmol/L
o Random plasma glucose (RPG) ≥11.1 

mmol/L
However, the diagnosis of overt 
diabetes is confirmed with a second test 
(FPG/RPG/OGTT) on a subsequent 
day. OGTT is required if the FPG or 
RPG results do not meet the criteria for 
overt diabetes.

A summary of the screening and diagnosis 
of diabetes in pregnancy is illustrated in 
Algorithm A.
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SCREENING*

• Women at risk of developing GDM**: at booking/as early as possible
• Women age ≥25 with no other risk factors: at 24-28 weeks of gestation

75 g Oral Glucose Tolerance Test 
(OGTT)

ALGORITHM A: SCREENING AND DIAGNOSIS OF DIABETES IN PREGNANCY

OGTT results
Fasting plasma glucose (FPG): ≥5.1 mmol/L

 OR
2-hours postprandial (2-HPP) ≥7.8 mmol/L

Gestational Diabetes Mellitus 
(GDM)

Repeat OGTT at 
24-28 week of gestation

YES NO

 FPG ≥5.1 mmol/L OR 2-HPP ≥7.8 mmol/L

YES

 Exclude GDM

NO

•  Overt DM is suspected in the presence of at least one of the following:
o FPG ≥7.0 mmol/L
o Random plasma glucose (RPG) ≥11.1 mmol/L

• However, the diagnosis of overt DM should be confirmed with a second test (FPG/RPG/
OGTT).

• OGTT is required if the FPG or RPG results do not meet the criteria for overt diabetes.

** Presence of any risk factors:
• Body mass index >27 kg/m2
• Previous history of GDM
• First-degree relative with diabetes mellitus
• History of macrosomia (birth weight >4 kg) 
• Poor obstetric history
• Glycosuria ≥2+ on two occasions
• Current obstetric problems (essential hypertension, pregnancy-induced hypertension, 

polyhydramnios and current use of corticosteroids)
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Pre-Conception Care

Women with pre-existing Type 1 DM (T1DM) 
and Type 2 DM (T2DM) will benefit from 
preconception care because such care reduces 
the incidence of congenital malformation, 
preterm delivery and perinatal mortality. 

Pre-conception care should be provided 
by a multidisciplinary team. Ideally, all 
pregnancies should be planned. The use of oral 
contraceptive pills (OCP) is allowed only for 
uncomplicated diabetes. Studies have shown 
that an intrauterine contraceptive device is 
the preferred contraceptive method. Caution 
should be exercised when using Depo-Provera, 
as it may weaken glycemic control.

Before conceiving, women with pre-existing 
diabetes are advised to:

• reduce their weight if they are overweight or 
obese

• exercise for at least 150 minutes per week
• maintain a blood pressure below <130/80 

mmHg
• keep HbA1c at the optimal level (<6.5% or 

48 mmol/mol)
• review medications (discontinue potentially 

teratogenic medications)
• undergo screening for diabetic 

complications (i.e., retinopathy and 
nephropathy)

• undergo a cardiovascular (CV) risk 
assessment before withdrawal of 
contraception

• start on a folic acid supplement (5 mg 
daily) three months before withdrawal of 
contraception

In addition, women with pre-existing diabetes 
should be informed of glycemic control targets 
and empowered to achieve control before 
conception. They should also be counseled 
on risks and expected management strategies 
during pregnancy.

Antenatal Care

a. Glycemic control

The self-monitoring of blood glucose 
(SMBG) is recommended for all pregnant 
women with pre-existing diabetes or 
GDM in order to achieve glycemic 
control and improve pregnancy outcomes. 
SMBG guides women in adjusting their 
medications, particularly multiple daily 
insulin (MDI), to achieve desired glycemic 
targets. Furthermore, it helps to prevent 
hypoglycemia and hyperglycemia episodes. 

Monitoring of blood glucose is preferably 
done at home. The timing for SMBG is 
shown below:

Breakfast Lunch Dinner

Pre Post Pre Post Pre Post/Pre-bed

Diet only ü ü ü ü

Oral antidiabetic agent or 
single- dose insulin

ü ü ü ü

MDI ü ü ü ü ü ü

Mode of treatment

Timing of SMBG

In a local setting when SMBG is not 
feasible, a clinic-based blood sugar profile 
(BSP) may be done to assess glycemic 
control. The frequency of BSP should be 
once every two weeks until delivery or more 
often, if indicated. However, the traditional 
BSP performed in the clinic/hospital may 
not reflect the actual day-to-day blood sugar 
levels The blood glucose targets should be 
the following:
• fasting or preprandial: ≤5.3 mmol/L
• 1-hour postprandial: ≤7.8 mmol/L 
• 2-hour postprandial: ≤6.7 mmol/L

Pregnant women who are on insulin or 
OAD should maintain a capillary blood 
glucose level >4.0 mmol/L.

b. Medical Nutrition Therapy

Medical nutrition therapy (MNT) consists 
of a nutritional diagnosis and therapy, 
which includes dietary intervention and 
counseling. MNT should be individualized 
according to nutritional needs and cultural 
preferences to ensure positive maternal and 
fetal outcomes. MNT for pregnant women 
with diabetes focuses on a carbohydrate 
(CHO)-controlled meal plan. The aim is 
to achieve and maintain optimum glycemic 
levels and appropriate gestational weight 
gain (GWG) while providing essential 
nutrients to promote positive maternal and 
fetal outcomes.
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Pregnant women with the following conditions should be referred to a dietitian for early 
initiation of MNT: 
• at risk for GDM
• pre-existing diabetes
• at diagnosis of GDM 
• at initiation of insulin therapy 
• postpartum care 

The recommended GWG is determined based on each woman’s pre-pregnancy BMI as follows: 
Pre-pregnancy body weight status 
(BMI in kg/m2)

Total weight gain
(ranges in kg)

Rate of weight gain in second and third 
trimester [mean (range) in kg/wk]

Underweight (<18.5 kg/m2) 12.5-18.0 0.51 (0.44-0.58)

Normal weight (18.5-24.9 kg/m2) 11.5-16.0 0.42 (0.35-0.50)

Overweight (25.0-29.9 kg/m2) 7.0-11.5 0.28 (0.23-0.33)

Obese (≥30 kg/m2) 5.0-9.0 0.22 (0.17-0.27)

In the local setting, the BMI criteria for 
overweight women is 23.0 - 27.4 kg/
m2, and it is ≥27.5 kg/m2 for obesity. 
There is no evidence on weight gain totals 
and rates for local populations. However, 
targeting a GWG in the lower range may 
be recommended to improve pregnancy 
outcomes.

c. Oral antidiabetic agents

Metformin should be offered to women 
with GDM if diet and exercise do not 
control their blood glucose adequately 
within 1-2 weeks. It should be continued 
in women already on the treatment before 
pregnancy.

d. Insulin

Insulin therapy can be initiated in the 
outpatient setting in pregnant women with 
diabetes when: 

• blood glucose targets are not met after 
MNT and metformin therapy

• metformin is contraindicated or 
unacceptable

• FPG ≥7.0 mmol/L at diagnosis (with or 
without metformin)

• there is an FPG of 6.0-6.9 mmol/L 
with complications, e.g., macrosomia 
or polyhydramnios (start insulin 
immediately, with or without 
metformin)

Human insulin is the preferred choice in 
pregnant women who need insulin therapy. 
Both rapid- and long-acting (basal) insulin 
analogues are as efficacious as human 
insulin in pregnant women with pre-

existing diabetes and GDM. Women who 
are already on insulin analogues and have 
established good blood glucose control 
before pregnancy should continue using 
them during pregnancy.

Insulin analogues are associated with 
fewer incidences of hypoglycemia. 
Rapid-acting insulin analogues may be 
considered for women who experience 
frequent hypoglycemia or postprandial 
hyperglycemia while using human 
insulins during pregnancy. Long-acting 
insulin analogues may benefit women 
who experience repeated nocturnal 
hypoglycemia. 

The preferred insulin regime for diabetes in 
pregnancy is MDI.

e. Pre-eclampsia prophylaxis

Low-dose aspirin (75 - 150 mg daily) 
should be given to prevent pre-eclampsia in 
women with pre-existing diabetes from 12 
weeks of gestation until term.

f. Assessment of diabetes complications

In women with pre-existing diabetes, 
retinal and renal assessments should be 
performed at booking and repeated at least 
once throughout the pregnancy. Women 
with pre-existing renal disease should be 
managed in a combined clinic.

g. Fetal surveillance

Fetuses of women with diabetes in 
pregnancy are at higher risk for developing 
major congenital malformations, 
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macrosomia and being large/small for their gestational age. Therefore, fetal surveillance via 
ultrasound scans should be offered to women with pre-existing diabetes as follows:
Timing Parameters

11-14 weeks 
of gestation

• Early scan is performed to:
o confirm gestational age using crown-rump length measurement
o assess for major structural malformations, including acrania and anencephaly

18-20 weeks 
of gestation

• Detailed structural anatomy scan which includes the spine and heart is 
performed (four-chamber, outflow tract and three-vessel views)

28-36 weeks 
of gestation

• Serial growth scan is performed every four weeks to assess fetal growth and 
amniotic fluid volume

• The rate of fetal growth should be used to facilitate decisions involving treatment 
as well as timing and mode of delivery

h. Timing and mode of delivery

Delivery timing should be determined based on the following chart:
Condition Timing

Pre-existing without complications between 37+0 and 38+6 weeks

diabetes with maternal or fetal complications before 37+0 weeks

GDM

on diet alone with no complications before 40+0 weeks

on oral antidiabetic agents or insulin between 37+0 and 38+6 weeks

with maternal or fetal complications before 37+0 weeks

The mode of delivery should be 
individualized while taking into consideration 
the estimated fetal weight and obstetric 
factors.

Postpartum Care

Postpartum lifestyle interventions include 
MNT, physical activity and behavioral 
modifications. These interventions have been 
shown to be effective in reducing weight and 
insulin resistance as well as the development 
of T2DM among women with a history of 
GDM. Contraception counselling should be 
individualized with an emphasis on planned 
future pregnancies.

a. Pre-existing diabetes

Women with insulin-treated pre-existing 
diabetes should reduce their insulin 
immediately after birth and monitor their 
blood glucose levels carefully to establish 
the appropriate dose. Postnatally, women 
are more likely to experience hypoglycemia, 
especially during breastfeeding. Therefore, 
they should be advised to have a meal or 
snack before or during feeds.

b. Gestational diabetes mellitus

Most women diagnosed with GDM 
should be able to discontinue their diabetes 
medications immediately after delivery.

In women with a history of GDM, OGTT 
should be performed at six weeks after 
delivery to detect diabetes and pre-diabetes. 
If the result is normal, annual screenings for 
diabetes should be performed. However, if 
the OGTT result is abnormal, metformin 
and intensive lifestyle interventions 
should be considered to prevent diabetes. 
Breastfeeding for at least 3 months should 
be encouraged to reduce the risk of diabetes.
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Abstract 

Langerhans cell histiocytosis (LCH) in adults is rare and regarded as an ‘orphan disease.’ The 
systemic symptoms of LCH can mimic many other undifferentiated diseases seen at the primary 
care level. Failure to diagnose and delays in referral are common pitfalls in the management 
of this disease. We present a case of a 34-year-old woman with referred knee pain who was 
eventually diagnosed with multi-system LCH 4 years after the initial presentation. The mean age 
of presentation of LCH symptoms in adults is 33. Bone lesions are the frequent presentation of 
LCH in this age group. Endocrine involvement in LCH is seen in the form of diabetes insipidus 
(DI), which remains the most common extraskeletal presentation of LCH in adults. In the case 
discussed here, a definitive diagnosis of LCH was established through tissue biopsy. The spectrum 
of undifferentiated symptoms underscores the difficulty and delay in making a diagnosis associated 
with the condition. Most GPs not only face the predicament of initial recognition but also fail to 
merge presenting symptoms to form a purposeful referral of this elusive disease to a tertiary care 
unit.

Introduction

Langerhans cell histiocytosis (LCH) is a rare 
disease caused by the clonal proliferation 
of abnormal Langerhans cells in the bone 
marrow.1 These cells comprise atypical myeloid 
dendritic cells, lymphocytes, macrophages, 
eosinophils and neutrophils.1 The accumulation 
of these cells in the body causes osteolytic 
bone lesions, endocrine disorders, skins 
rashes, lymphadenopathy, splenomegaly 
and dysfunctions of the lung, liver and bone 
marrow.1

LCH can affect any age group.2 However, 
the literature on LCH appears to indicate 
that two- thirds of the cases are diagnosed in 
childhood.2 The onset of disease can occur at 
any age in adults, although the median age for 
the presentation of the disease is 30.1 Patients 
with the ‘single-system’ disease, i.e., localized to 
one organ system , are usually males and  have 
a good prognosis with minimal or even no 
treatment.1,2 However, patients with a  ‘multi-
system’ manifestation face a poor outcome with 
a 10 – 20% chance of mortality and a 50% 
chance of life- impairing morbidity.2

Case Report

A 34-year-old lady presented to her GP 

CASE REPORT

with intractable bilateral knee pain ofmore 
than 1 month in duration. According to the 
patient, the pain had appeared to emanate 
from both sides of her hip for 3 years. At the 
time of presentation, the knee pain was much 
more accentuated and worse on the left side 
of the joint. Previously, she had experienced 
multiple recurrences occurring at progressively 
shorter intervals. During these flare ups, she 
walkedwith an antalgic gait, especially when 
the pain became unbearable. She also noticed 
that she also experienced pain over the hip 
whenever she walked for a prolonged period 
of time. The hip pain almost always followed 
an unusual, dull, aching pain over both knees. 
The pain was alleviated upon rest. The hip 
joint did not reveal any physical findings upon 
examination. However, the patient exhibited a 
slight, fixed flexion deformity of the right knee 
and hip joint. Up until this point, she had been 
relying on Mefenamic acid and Paracetamol, as 
required. She also took Celebrex occasionally 
when the pain became intolerable. She was 
compelled to stop working as an accountant 
approximately 3 years prior to presentation, as 
long-distance driving made both hip and joint 
pain worse. 

2 years ago, she developed a sudden bout 
of polydipsia and polyuria which lasted for 
3 months. She developed a preference for 



61

CASE REPORT

Malaysian Family Physician 2019; Volume 14, Number 3

cold water and began consuming it in large 
amounts. She visited her GP once again, who 
then ran several blood tests in an attempt 
to identify the cause of her complaint. After 
blood tests revealed persistently high sodium 
levels, she was referred to an endocrinologist 
for further work up. She underwent a water 
deprivation test, followed by a vasopressin 
challenge test, which confirmed the diagnosis 
of central diabetes insipidus (DI). A magnetic 
resonance imaging of the brain revealed an 
infiltrative lesion at the posterior aspect of the 
pituitary gland measuring 5.0mm x 5.0mm 
x 4.0mm. She was advised to use intranasal 
desmopressin on a daily basis. Her symptoms 
gradually subsided over a span of a week. 
She still has scheduled appointments at the 
tertiary care endocrine clinic to monitor the 
effectiveness of treatment, symptoms indicative 
of recurrence and  her serum sodium levels. To 
date, she has no polyuria, increased thirst or 
recurrent headaches.

A decision was made by the GP to order an 
x-ray series of chest, lumbosacral, hip, pelvic 
and knee radiographies. Interestingly, the hip 
x-ray revealed multiple lytic lesions extending 
from the intertrochanteric to the proximal 
femur of both femurs (Figure 1). The cortex of 
the bone appeared thickened, but there was no 

evidence of cortical destruction. All other x-ray 
films were found to be normal. At this juncture, 
the GP suspected multiple myeloma (MM), 
extra-pulmonary tuberculosis (EPTB) or LCH. 

The GP subsequently performed several other 
non-radiological tests to ascertain the diagnosis. 
The results of the blood investigations (Table 1) 
did not reveal anemia, elevated serum protein 
levels or unexplained renal or liver dysfunction. 
Tumor marker levels, including CA125, CA19-
9, CEA and α fetoprotein, were not significant. 
However, both the erythrocyte sedimentation 
rate (ESR) and C-reactive (CRP) levels were 
elevated.  The possibility of extra-pulmonary 
tuberculosis was ruled out with an induration 
of 10mm from the tuberculin sensitivity test 
(TST) after 72 hours. Also, a low A/G ratio 
lessened the suspicion of MM in this case.

An urgent referral was made to an 
orthopedician, and she underwent a bone 
biopsy procedure a week later. The biopsy 
revealed histiocytes that were reactive to CD1a 
and S100 stains. A definitive diagnosis of 
multi-system LCH(with the involvement of 
the intertrochanteric region of the bilateral 
femurand posterior pituitary gland) was made. 
The patient was referred to an oncologist to 
decide on further treatment options. 

Figure 1: Multiple lytic lesions extending from the intertronchanteric to the proximal femur of both 
femurs
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Table 1: Results of theblood investigations of the patient done at the primary care clinic
Test Result Unit Reference Range

Full Blood Count
Total white cell blood count 11.1 109/L 4.0-11.0
Total red blood cell 4.98 1012/L 4.5-6.5
Hemoglobin 13.5 g/dL 13.0-18.0
Packet cell volume 41.3 % 40-54
Mean corpuscular volume 82.9 fL 76-96
Mean corpuscular hemoglobin 27.1 PG 27-32
Mean corpuscular hemoglobin concentration 32.7 g/dl 30.0-35.0
Red cell distribution width 13.0 % 11.6-15
Platelets 343 109/L 150-400
Neutrophil 57.4 % 40-75
Lymphocyte 31.6 % 20-45
Monocytes 7.8 % 2-10
Eosinophils 2.8 % 1.0-6.0
Basophils 0.4 % 1

Erythrocyte sedimentation rate 77.0 mm/hr 4-14

C- reactive protein 16.5 mg/L 0-5

Renal Profile
Urea 2.6 mmol/L 3.6-8.5
Sodium 137 mmol/L 132-152
Potassium 3.4 mmol/L 3.5-5.1
Chloride 99.1 mmol/L 96-108
Creatinine 66 mmol/L 60-130

Calcium 2.15 mmol/L 2.12-2.52
Corrected calcium 2.20 mmol/L

Phosphate 1.11 mmol/L 0.81-1.58

Liver Function Test
Total protein 76 g/L 60-85
Globulin 40 g/L 25-39
Albumin 36 g/L 34-50
AG ratio 0.9 0.9-1.8
Alkaline phosphate 98 U/L 50-136
Aspartate transaminase 45 U/L 15-37
Alanine transaminase 58 U/L 30-65

CA 125 9.4 U/mL <35

CA 19-9 2.2 U/ml <37

CEA 1.0 ng/ml <5

α fetoprotein 5.2 ng/ml <6.7
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Discussion

LCH affects mainly children and occurs in 
only 1 – 2 per million adults.3 According to 
the report of the International Registry of the 
Histiocyte Society (IRHSA) on adult LCH, the 
mean age of first manifestation in adults was 33 
years, with a peak between 20 to 30 years.4 This 
finding coincides with the initial presentation 
of symptoms related to LCH in our patient at 
the age of 31. There are no environmental risk 
factors associated with LCH, with the exception 
of cigarette smoking.3,4 There is  either no 
gender predominance or a slight predominance 
of female adult LCH patients.5

‘Single-system’ disease is found in 31.4% of 
patients, while 68.6% have the ‘multi-system’ 
form of the disease.4 Skeletal involvement is 
one of the most common features of LCH in 
adults,5,6 and osseous lesions are seen in 60% 
of adults.7 LCH can occur in any bone in 
the body, but it is seen frequently in the skull, 
followed by the proximal femur and ribs.1,7 
The majority of patients have well-localized 
bony pain as the main presenting symptom.7 
A large proportion of skeletal lesions can 
remain asymptomatic but can also present as 
a painful swelling.6 The classical appearance 
of bone lesions in LCH remain mostly lytic, 
although osteoblastic lesions occur occasionally.6 
LCH lesions appear as well-defined osteolytic 
areas with or without periosteal reaction and 
may resemble’ malignancies.6 The detection 
of skeletal LCH is based on a tissue biopsy. 
Electronic microscopic evaluation of the tissue 
biopsy will reveal Birbeck granules, whereas 
immunohistochemistry testing will exhibit 
positivity for the S100 protein and CD1a 
antigen.6,8

Posterior pituitary dysfunction in LCH patients 
is seen in the form of DI.1 DI remains the 
second most common form of extra-skeletal 
involvement in LCH.9 DI is also a frequent 
endocrine anomaly in adult LCH, with a 
prevalence rate ranging between 5 and 50%.4,6,8 
DI can occur either early or late in the course 
of the disease and represents the most common 
sign of central nervous system involvement.1 

As with our patient, DI can be the presenting 
feature predating the diagnosis of LCH, but 
it usually develops within a year following the 
initial diagnosis of LCH.6 However, it can occur 
at any time during the course of the disease.6 
A full 51% of patients presenting with DI will 
develop other LCH manifestations within the 
following year.6 DI is a permanent consequence 

of LCH seen in 24 – 40% of adults.6 
Pituitary MRI findings include pituitary stalk 
enlargement with loss of the posterior pituitary 
bright spot.8

LCH can often masquerade as other diseases 
due to a significant overlap in systemic 
symptoms. Besides skeletal and endocrine 
involvement, as in this case study, LCH can also 
present with lesions of the skin and lungs among 
a high proportion of adult patients. Seborrheic 
dermatitis has been reported to be a common 
lesion of the skin.5 Whereas, infiltration of 
the lungs with LCH may produce a dry and 
unproductive cough with dyspnea.5 Patients 
may also present acutely with acute dyspnea in 
the form of pneumothoraces, chest pain, fever, 
hemoptysis and weight loss. Therefore, LCH 
can present with obscure and undifferentiated 
symptoms which could lead to difficulty in 
establishing a prompt diagnosis. 

This case demonstrates the importance of 
detailed history taking, a high index of suspicion 
and urgent referral in a primary care setting. 
Although the exact diagnosis was initially 
overlooked, a targeted assessment by the GP 
helped steer the management of this case in 
the right direction. Furthermore, swift cross 
consultations between specialists at the tertiary 
care unit and the GP expedited the discovery of 
this rare case in an adult patient.

Conclusion

This case report describes an individual with 
a step-wise progression of a ‘multi-system’ 
manifestation of LCH in an adult ina primary 
care setting. The sequence of the symptoms 
initially commenced with: 1) bony pain over the 
hips, 2) symptoms of DI and 3) referred pain 
to the knees. The spectrum of undifferentiated 
symptoms underscores the difficulty and delay 
in making a diagnosis associated with the 
condition. However, as evidenced by this case 
study, GPs can overcome this conundrum by: 
1) guiding the referral of the patient and  2) 
initiating crucial communication with tertiary 
centers. Adopting these steps helped expedite 
the diagnosis and ultimately the treatment of 
this disease in our patient. 
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How does this paper make a difference to general practice?

• This case report describes the process taken by GPs in the discovery of an elusive ‘multi 
system’ manifestation of LCH in an individual who presented initially with a common 
complaint of knee pain ina primary care setting. 

• The spectrum of undifferentiated symptoms underscores the difficulty and delay in 
making adiagnosis associated with the condition. 

• Delayed recognition of the disease can be prevented by having a high index of suspicion 
regarding patients presenting with unusual systemic symptoms and also by forging 
meaningful collaborative working relationships with tertiary healthcare providers in 
order to expedite purposeful referral of this elusive disease.
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Abstract 

Anaphylaxis is a life-threatening emergency, and adrenaline is the mainstay treatment for this 
condition. However, there have been a few reported cases of patients experiencing cardiovascular 
complications, such as myocardial infarction and coronary vasospasm, after its use. We highlight 
such a case in a young, healthy patient and the important differentials to consider.

Introduction

Adrenaline is the crucial medication for 
anaphylaxis, which is an acute, life-threatening 
medical emergency that requires immediate 
treatment. However, adrenaline administration, 
although rarely, may cause complications such 
as an adrenaline-induced coronary vasospasm. 
We report a case in which a patient had 
severe chest pain after a therapeutic injection 
of intramuscular adrenaline for anaphylaxis 
treatment.

Case Report

A 23-year-old Malay man presented to a 
primary health clinic with feelings of throat 
tightness and having vomited twice in 2 
hours after an insect sting in his backyard. 
He was known to be allergic (angioedema) 
to metoclopramide, tramadol, aspirin and 
CT contrast media. He had no significant 
cardiovascular risk factors. On examination, he 
was alert, conscious and not exhibiting signs 
of respiratory distress. His blood pressure was 
118/73 mmHg, his pulse rate was 94 beats 
per minute (bpm) and oxygen saturation was 
100% under room air. His lungs were clear 
with equal air entry. There was no facial, orbital, 
periorbital or lips swelling. However, he had 
an injected and swollen uvula. He was treated 
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with 0.5ml of intramuscular tetanus toxoid 
in his right deltoid, 200mg of intravenous 
hydrocortisone, and 10mg of intravenous 
chlorpheniramine. Within minutes, the patient 
had a sudden escalation of drowsiness and 
worsening throat tightness. His heart rate 
increased to 108 bpm; however, his oxygen 
saturation remained at 100% under room air, 
and his lungs were clear. He was diagnosed with 
anaphylactic shock, and 0.5mg (1:1000) of  
intramuscular adrenaline was administered to 
his left deltoid immediately. Within 3 minutes, 
patient complained of excruciating chest pain 
on his left side and fainted. Dextrostix stat 
was 6.5mmol/l. His blood pressure shot up to 
181/87 mmHg, and his pulse rate was 82 bpm. 
The first electrocardiogram (ECG) showed 
sinus rhythm with no ischemic changes. He 
was given high flow oxygen at 15 liters per 
minute. Patient regained consciousness after a 
few minutes with no more chest pain, and the 
repeat blood pressure was 114/65 mmHg with 
a pulse rate of 76 beats per minute. ECGs done 
twice after the event had sinus rhythms with no 
ischemic or dynamic changes. The patient was 
then sent to the emergency department and 
was admitted to the medical ward for further 
observation. His vitals remained stable, and he 
was asymptomatic. Cardiac enzymes were later 
shown to be normal. He was discharged the 
following day.

Figure 1: First ECG within 5 minutes after chest pain
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Figure 2: Second ECG 15 minutes later

Discussion

Anaphylaxis is an acute, life-threatening 
emergency that can be treated with adrenaline. 
The recommended treatment for anaphylaxis 
is an intramuscular injection of 0.5mg of 
1:1000adrenaline for adults.1 An injection 
is considered to be a relatively safer route 
of administration compared to intravenous 
administration (e.g., a lower risk of cardiovascular 
complications).2

In view of such possible complications, a 
definite diagnosis of anaphylaxis is of utmost 
importance before deciding on adrenaline for 
treatment. There are three diagnostic criteria for 
anaphylaxis3:
Criterion 1 (most frequently used) includes 
skin/mucosa symptoms and either respiratory 
symptoms or low BP.
Criterion 2 includes two out of the four 
symptoms made up of gastrointestinal symptoms 
and the three symptoms in criterion 1.
Criterion 3 only include low BP as a diagnostic 
criteria, provided the patient has been exposed 
to a known allergen.
*Hypotension for children is defined as4: Less 
than 65 + (2 x age in years) mmHg (5th centile)

In our case, the patient fulfilled criterion 2 
with mucosal involvement (swollen uvula), 
respiratory symptoms (throat tightness), and 
gastrointestinal symptoms (vomiting) a few 
hours after the insect sting. We could not delay 
the treatment in the health clinic, as studies 
have shown that prompt treatment in pre-
hospital care can reduce fatalities.1

Chest pain or angina occurring in the context 
of anaphylaxis is rare. There are two common 
differential diagnoses, which are adrenaline-
induced coronary vasospasm and Kounis 
syndrome. Both syndromes present with similar 
acute coronary symptoms, ECG and laboratory 
findings. This poses a diagnostic challenge for 
the treating physician.

It has been proposed that adrenaline-induced 
acute coronary syndrome is caused by the 
alpha-1-adrenergic effect inducing a coronary 
artery vasospasm or by the induction of platelet 
aggregation via adrenaline.5 There have been 
only six cases of reported myocardial infarction 
secondary to a therapeutic dose of adrenaline 
for anaphylaxis treatment among healthy 
patients with normal coronary arteries.6 Also, 
in these cases, there was a temporal relationship, 
with the onset of chest pain occurring within 
5 to 15 minutes after the administration of 
adrenaline.7 Based on the above, our case 
was more likely to be an adrenaline-induced 
coronary vasospasm rather than Kounis 
syndrome. The suggested initial treatment of 
acute coronary syndrome (ACS) among young 
and healthy patients is nitrates and calcium 
channel blockers (CCB) when a vasospasm is 
considered to be the main culprit.8

Kounis syndrome (allergic angina or cardiac 
anaphylaxis) covers a clinical spectrum of 
ACS ranging from coronary vasospasm to 
acute myocardial infarction secondary to the 
inflammatory mediators released from mast 
cell activation during severe allergic reactions. 
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To date, about 20 cases have been reported in 
the literature.9 There are three types of Kounis 
syndrome – a vasospasm in normal coronary 
artery, known or asymptomatic pre-existing 
coronary artery disease, and stent thrombosis.10 
Based on the reported cases, the onset of 
Kounis syndrome can be as early as minutes 
to as late as 48 hours after the exposure to 
allergen.11 The mainstay treatment for Kounis 
syndrome is to treat the underlying anaphylaxis 
to suppress the allergic reaction. At the same 
time, ACS protocol with the primary aim of 
vasodilating the coronary artery with nitrates 
and CCB should be the first line therapy. 
Opioids should be used cautiously at this 
stage, as they may further aggravate mast cell 
degranulation. Fentanyl and its derivatives 
should be the alternative in such a situation.8, 12

Conclusion

Although rare complications such as angina and 
ACS may arise, as illustrated in this case, early 
administration of adrenaline is still the crucial 
lifesaving measure in managing anaphylaxis. 
Thus, we suggest cardiac monitoring in patients 
with anaphylaxis, especially during adrenaline 
administration.  This case is highlighted to 
raise awareness among primary care doctors 
regarding the potential side effects of adrenaline 
treatment.  Moreover, it also points out the 
possible diagnostic dilemma faced when a 
patient has angina after adrenaline treatment for 
anaphylaxis. Regardless of the final diagnosis, 
the ACS management remains the same. 
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Abstract 

Children with musculoskeletal symptoms are commonly seen by general practitioners (GPs). Those 
that present with atraumatic limp pose a particular diagnostic challenge. Although uncommon, 
Perthes disease (PD) is an important cause of atraumatic limp in children and may result in 
debilitating consequences if missed. We put forward a case of delayed diagnosis of PD in a child, 
thus highlighting the need for a greater index of suspicion among GPs in approaching any child 
with a limp. 

Introduction

PD refers to an idiopathic osteonecrosis of 
the femoral capital epiphysis due to vascular 
compromise.1,2 The exact etiology remains 
elusive, but it is generally agreed that genetic 
factors confer susceptibility to the disruption 
of the blood supply to the capital femoral 
epiphysis, while environmental factors, such 
as repeated subclinical trauma resulting from 
hyperactivity or mechanical overload, trigger 
the disease.2 Although the reported annual 
incidence varies widely (0.2 to 19.1 per 
100,000 children below age 15)3, the disease 
mostly affects children aged 2 to 12 and is more 
common among boys.4 Despite the lack of 
uniformity in treatment, an earlier diagnosis of 
PD generally translates into a better outcome.2 

Case Report 

A nine-year-old boy was brought by his 
mother to the outpatient primary care clinic 
with complaints of intermittent limping for 
more than a year associated with occasional 
mild pain over the left hip area. The child 
had had multiple visits to GPs and treated 
consistently for musculoskeletal pain with oral 
analgesics. He had no history of imaging prior 
to the current visit. Despite the temporary relief 
brought about by symptomatic treatment, the 
symptoms occasionally became severe enough 
for the child to miss school. There was no 
history of significant trauma, joint swelling, 
or systemic symptoms. His medical history 
was insignificant except for an excision of a 
thyroglossal cyst three years ago. 

Clinical examination revealed a thriving child 
who was afebrile and walked with a limp. There 
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was mild tenderness over the anterior left hip 
and a noticeable restriction in range of motion 
over the left hip involving both abduction 
(max: 30˚) and internal rotation (max: 30˚). 
Bryant triangle measurement showed left 
supratrochanteric shortening of approximately 
1 cm. A pelvic x-ray was performed, and the 
collapse of superior aspect of the left femoral 
head with fragmentation and an irregular 
articular margin was noted (Figure 1). A 
diagnosis of PD was made, and the child was 
referred to a pediatric orthopedist. The current 
plans are for a varus osteotomy with possible 
acetabuloplasty.

Figure 1: Pelvic x-ray with an anteroposterior 
view.
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Discussion

One of the leading reasons for pediatric visits 
to GPs is musculoskeletal-related symptoms.1 
Among these complaints, the evaluation 
of a child with a limp can be particularly 
challenging,4,5 especially since GPs have been 
shown to have low confidence in performing 
musculoskeletal examinations of children.6 

When approaching the diagnosis of a limping 
child, it is imperative for clinicians to consider 
the primary differentials (see Table 1) to avoid 
missing potentially serious causes. Exclusion of 
emergent conditions, namely, non-accidental 
injuries and septic arthritis, is of utmost 
importance.5,7 A systematic history-taking 
should encompass clarifying the duration 
of the limp and its possible association with 

a traumatic event.4,5 The presence of acute 
systemic features is a red flag that may suggest 
septic arthritis.5 A focused examination of the 
affected joints should be performed to elicit 
focal signs, such as an abnormal appearance, 
skin changes, range of motion, and the presence 
of effusion and tenderness, in addition to a 
thorough neuromuscular examination of the 
affected limb.4,5 Laboratory workups, such as 
a full blood count, erythrocyte sedimentation 
rate, C-reactive protein, and a blood culture, 
may be required in suspected septic arthritis, 
osteomyelitis, or neoplasms.4,5,8 Simple imaging 
involving plain radiographs of the joint in 
the standard anteroposterior and lateral 
views are useful for assessing fractures, bone 
injuries, osteomyelitis changes, neoplasms, and 
developmental conditions, while ultrasound 
may help to elucidate joint effusions.4,5

Table 1: Common causes of a limp in children by age (9) 
Age group (years) Primary differential diagnoses

0-3 Septic arthritis or osteomyelitis
Developmental hip dysplasia
Fracture or soft tissue injury (toddler’s fractures or non-accidental injury)

3-10 Transient synovitis or irritable hip
Septic arthritis or osteomyelitis
Perthes disease
Fracture or soft tissue injury (stress fracture)

10-15 Slipped upper femoral epiphysis
Septic arthritis or osteomyelitis
Perthes disease
Fracture or soft tissue injury (stress fracture)

In this case, the insidious atraumatic limp 
and ensuing infrequent mild hip pain reflect 
a classical presentation of PD.10 The range of 
motion of the hip in PD is usually already 
restricted at the time of diagnosis,11 such as in 
this case. PD also presents mostly unilaterally, 
although up to 15% of patients may have 
bilateral PD.1 Its insidious onset and a clinical 
course marked by remission and exacerbation 
tend to cloud the diagnosis of PD.5 

Although it is not uncommon for symptoms 
to be present for months prior to diagnosis,10 
a higher index of suspicion may have helped to 
establish the definitive diagnosis of PD earlier 
for this child. Early identification is particularly 
important, as a prompt intervention confers 
a better outcome.2 An important caveat to 
be remembered is that the initial phase of PD 
may mimic benign synovitis of the hip; as such, 
any child suspected or treated for irritable hip 
should be reassessed for a symptom resolution 
to exclude PD.9,12 

A plain anteroposterior radiography of the 
pelvis is usually sufficient for the diagnosis of 
PD.2,9,12 Classic radiographic features include 
sclerosis, fragmentation, and eventual flattening 
of the proximal femoral epiphysis.9 As initial 
radiographs may be normal in early Perthes, 
repeat imaging may be warranted should 
the symptoms persist and be suggestive of 
PD.1,5,9,12 Even with a good epidemiological 
and symptomatological fit, a delay in diagnosis 
can still occur in the absence of a high index of 
suspicion, as evidently illustrated by this case.

A delayed diagnosis may result in a greater 
extent of bone destruction and may affect 
whether a child is treated with conservative 
containment or surgical correction, with 
the latter favored for older children with 
more advanced disease.2 Considering the 
unpredictable outcomes of treatment,4,5 a timely 
diagnosis is critical in order to prevent later 
sequelae such as early secondary osteoarthritis, 
femoroacetabular impingement, and leg-length 
discrepancies.10
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Conclusion

Despite being an uncommon cause of 
atraumatic limp, PD is a serious condition with 
potential long-term sequelae. An awareness 
of its insidious presentation coupled with a 
higher index of suspicion and judicious use of 
simple radiography are prerequisites for timely 
diagnosis.
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How does this paper make a difference to general practice?

• Underlines the need for GPs to maintain a high index of suspicion for PD in evaluating 
any child with a limp, especially when it comes to performing imaging to rule out PD.

• Highlights the importance of a timely diagnosis of PD, particularly among older 
children, to avoid increased morbidities. 
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Abstract 

Thrombocytopenia is a common laboratory finding in dengue infection. However, it usually 
resolves as the patient recovers from the infection. Persistent thrombocytopenia following dengue 
infection requires further investigation. Here, we present a case of immune thrombocytopenic 
purpura (ITP) following dengue infection complicated by intracranial bleeding.

Introduction

Immune thrombocytopenic purpura (ITP) is a 
common hematological disorder characterized 
by mucocutaneous bleeding and a low platelet 
count.1 It is an autoimmune condition in which 
pathogenic antibodies bind platelets, leading to 
accelerated platelet destruction and clearance.2 
Generally, ITP can be classified based on its 
etiology (primary and secondary) or based on 
time elapsed since diagnosis (newly diagnosed, 
persistent, and chronic ITP). In children, it 
commonly occurs following a viral infection 
and tends to be self-limiting in nature in up 
to 80% of cases.2 Viral infections, such as 
human immunodeficiency virus, hepatitis C 
virus, varicella-zoster virus, rubella, influenza, 
Epstein-Barr virus, and parvovirus B19, have 
been reported to precede ITP occurrence.1 
Here, we report on a case of ITP following 
dengue infection complicated by intracranial 
bleeding.

Case Description

A 13-year-old boy presented with a recent 
onset of petechiae and multiple bruises over the 
extremities for 2 weeks duration. Otherwise, he 
had no other bleeding tendencies. Three weeks 
prior, he had been admitted for dengue fever 
with positive dengue non-structural protein-1 
(NS-1) and dengue serology (IgM and IgG). 
He was treated accordingly. His platelet count 
reached a nadir of 3x109/L and was in recovery 
trend with a count of 12x109/L at the time of 
discharge. Further history revealed no previous 
history of bleeding events and no significant 
family history of bleeding disorders. 

Upon arrival, his vital signs were stable. Mild 
pallor was present without jaundice. Neither 
lymphadenopathy nor hepatosplenomegaly 
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were present. Petechiae rashes and multiple 
bruises were noted over bilateral upper and 
lower limbs. Other systemic examinations were 
unremarkable. 

His initial laboratory investigations showed 
anemia (hemoglobin level: 8.2g/dL), mild 
reticulocytosis, normal white cell count, and 
severe thrombocytopenia (1x109/L). His 
serum lactate dehydrogenase (LDH) was not 
elevated, and there was no evidence of indirect 
hyperbilirubinemia, which excluded hemolysis. 
His renal function and coagulation profile 
were normal. Peripheral blood films showed 
normocytic, normochromic anemia and 
thrombocytopenia, with no blasts or abnormal 
cells seen. Coomb’s test and viral screenings for 
HIV, hepatitis B, hepatitis C were negative. His 
antinuclear antibody (ANA) was positive with a 
speckled pattern, but the anti-double stranded 
DNA test was negative.

He was diagnosed with ITP following recent 
dengue infection and started on intravenous 
methylprednisolone for 3 days, followed by 
high dose oral prednisolone (1mg/kg). Despite 
this regime, his platelet count did not recover 
and remained persistently less than 10x109/L. 
A bone marrow examination was suggested to 
his parents, but they refused. Subsequently, they 
insisted on discharging him against medical 
advice following 1 week of hospitalization with 
a tapering dose of steroid therapy.

He defaulted his subsequent follow-up and 
presented 3 months later with sudden onset 
of headache and persistent vomiting. He was 
brought immediately to the hospital. Upon 
reaching the hospital, the patient was intubated 
and ventilated in view of his poor Glasgow 
coma scale (GCS). His laboratory investigations 
showed anemia, thrombocytopenia, and 
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leukocytosis. His renal profile was deranged, and urgent computed tomography (CT) of the 
brain revealed acute intraparenchymal bleeding of the left basal ganglia and left occipital lobe 
with intraventricular extension and midline shift (Figure 1). A bone marrow examination 
revealed normocellular marrow with adequate representation of granulocytic and erythroid series 
but an increased megakaryocytic series (megakaryocytic thrombocytopenia) consistent with 
peripheral destruction of platelets. He was started on intravenous immunoglobulin (IVIG) and 
methylprednisolone and supported with blood products. Unfortunately, his condition deteriorated, 
and he passed away 6 days after admission to the intensive care unit (ICU).

Figure 1: Plain computed tomography (CT) of the brain revealed acute intraparenchymal bleeding of 
the left basal ganglia and left occipital lobe (arrows) with an intraventricular extension and midline shift. 

Discussion 

Thrombocytopenia is a common laboratory finding 
in dengue infection. It usually reaches its nadir during 
the critical phase and resolves subsequently. The 
pathophysiology of thrombocytopenia in dengue 
infection is not clearly understood. It is believed 
that it rests mainly on two events: decreased in bone 
marrow production and/or increased peripheral 
destruction and clearance of platelets.3,4 Immune-
mediated clearance of antibody-coated platelets has 
been proposed as one of the mechanisms leading to 
thrombocytopenia. The cross-reactivity of antibodies 
directed against NS-1 antigen and platelets suggests 
the role of antiplatelet antibody in the pathogenesis 
of thrombocytopenia.5 In addition, complement-
mediated platelets destruction plays an important role 
during dengue infection.6 

In Europe, the annual incidence of ITP is 
approximately 3 to 4 per 100,000 adults/year7-

8. The risk of severe hemorrhage at disease onset 
was less than 1% in a population-based study.9 
Intracranial hemorrhage (ICH) is one of the 
most devastating complications in patients 
with ITP. Despite its rarity, it is associated with 
significant morbidity and mortality. Overall, the 
proportion of adults with ICH was reported at 
1.4% compared to 9.6% for non-ICH severe 
hemorrhages.10 

Our patient presented initially with easy 
bruising 3 weeks after the initial infection 

accompanied by severe thrombocytopenia. 
Post infectious ITP is relatively more common 
in children and adolescents compared to 
adults.11 In the approach to patients presenting 
with persistent thrombocytopenia post viral 
infection, the initial work-up should include 
taking a complete history and conducting a 
physical examination to assess for the presence 
of lymphadenopathy, hepatosplenomegaly, and 
other features supportive of secondary causes. 
Investigations should aim to exclude secondary 
causes of thrombocytopenia, as ITP is a 
diagnosis of exclusion.

Corticosteroids remain the first-line therapy in 
patients with ITP that developed post- dengue 
infections, as the majority of reported cases 
responded well to corticosteroid therapy.12-14 
Conversely, IVIG is most useful in patients 
who require rapid, temporary increases in 
platelet counts, such as in the case of severe 
hemorrhages, prior to invasive procedures 
or in patients who are unable to tolerate 
corticosteroids and are awaiting second-line 
treatment. As the effect of IVIG only lasts for 
2 to 6 weeks, second-line treatment must be 
instituted concurrently.15 In patients initially 
diagnosed with ITP, who do not respond to 
first-line treatment, a bone marrow examination 
should be carried out to exclude marrow 
disorders such as leukemia, lymphoma, or 
infiltration.16 Unfortunately, our patient did 
not respond well to the initial corticosteroid 
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therapy. Thus, he was offered a bone marrow 
examination prior to the initiation of second-
line treatment, which could include ciclosporin, 
danazol, splenectomy, monoclonal antibody, 
and thrombopoietin (TPO) receptor agonist. 
Unfortunately, his parents refused the 
examination and decided to discharge him 
against medical advice.

Conclusion

ITP may occur in patients diagnosed recently 
with dengue infection. In the presence of 
persistent thrombocytopenia post infection, ITP 
should be considered as one of the differential 
diagnoses after excluding other conditions 
with thrombocytopenia. It is important to rule 
out secondary causes of ITP, such as systemic 
lupus erythematosus, and lymphoproliferative 
disorders, before attributing the ITP to dengue 
infection. Early diagnosis and treatment is 
crucial in order to prevent life-threatening 
complications such as intracranial bleeding. 

A take-home message for physicians

• Better care of the patient can be achieved with 
shared care between the primary health care 
center and tertiary hospital. 

• Adequate monitoring of platelet trend 
recovery is important after an episode of 
dengue fever.

• Persistent thrombocytopenia in dengue 
infection warrants urgent referral to secondary 
and tertiary hospitals for further investigation. 
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Abstract 

Oral squamous papillomas are benign neoplasms of the oral cavity that occur commonly on the 
palate. Albeit benign and often asymptomatic, they may still cause concern due to their appearance, 
which may mimic other malignant oral pathologies. Human papillomavirus (HPV) is usually 
implicated in papilloma pathogenesis. We present a rare case of symptomatic oral squamous 
papilloma arising from the uvula and causing tongue and throat irritation. This benign lesion was 
excised with electrocautery. 

Introduction

Oral squamous papillomas (OSPs) are 
exophytic masses arising in the oral cavity. They 
are usually benign and asymptomatic. However, 
they may cause alarm among clinicians, 
especially primary care providers, due to their 
clinical appearance. OSPs occur commonly on 
the palate and tongue. While the pathogenesis 
is related to the human papillomavirus 
(HPV), OSPs are essentially non-transmissible 
innocuous lesions.1 Nevertheless, early recognition 
of OSP is important, especially in symptomatic 
patients, in order to alleviate the symptoms 
and prevent further complications, such as a 
malignant transformation to an oral squamous 
cell carcinoma. Herein, we present a rare case of 
symptomatic squamous papilloma arising from 
the uvula. 

Case Report

A 21-year-old gentleman presented with long-
standing recurrent episodes of sore throat 
associated with fever and odynophagia. He had 
been experiencing these episodes nearly every 
other month for the previous two years. He also 
complained of irritation on the posterior of the 
tongue for the past six months. Otherwise, he 
denied any rhinitis symptoms. His personal, 
medical, dental and sexual histories were 
unremarkable. On examination of his oral 
cavity, his tonsils were observed to be enlarged 
bilaterally (Grade III), and an incidental 
finding of an elongated, pedicled uvula was 
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noted (Figure 1). The elongated uvula was 
touching the posterior aspect of his tongue. 
Flexible nasopharyngolaryngoscopy revealed 
normal laryngeal findings. He was diagnosed 
with recurrent tonsillitis and underwent a 
tonsillectomy, which included a refashioning of 
his uvula. The pedicled lesion was completely 
excised with electrocautery. It measured about 
1 cm x 1cm. Histopathological examination 
revealed multiple fibrovascular cores surrounded 
by benign squamous epithelium consistent 
with squamous papilloma (Figure 2). Post-
operatively, the patient remained well with a 
resolution of the tongue irritation.

Figure 1: Pedicled lesion arising from the tip of 
the uvula

Oral squamous 
papilloma of the uvula
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Figure 2: Delicate fibrovascular core covered by 
benign stratified squamous epithelium (black 
arrow)

Discussion

OSPs are benign mucosal neoplasms arising in 
the oral cavity that are commonly associated with 
HPV, particularly types 6 and 11.1 OSP occurs 
predominantly in adult males, with the majority 
of the cases occurring in the second to fourth 
decade. OSP is predisposed to develop mostly 
on the palate and tongue.2 In contrast, the other 
type of squamous papilloma found in the head 
and neck region, namely, recurrent respiratory 
papilloma, is often found in the pediatric age 
group and usually is of a multiple, recurring 
nature involving the laryngotracheobronchial 
complex.3 In a case series of 464 oral squamous 
papillomas, only 4.2% of the cases were located 
on the uvula. OSP tends to occur as solitary mass 
and usually grows to a size of 0.5cm.4 However, 
in our case, the lesion site on the uvula coupled 
with large size of about 1cm contribute to the 
rarity of the presentation.

Macroscopically, OSP usually appears as a 
pedunculated exophytic mass with cauliflower-
like surface projections. OSP is usually white 
but can occasionally be pink owing to the 
lack of keratinization.  Microscopically, the 
papilloma typically appears as multiple finger-like 
projections of squamous epithelium surrounding 
fibrovascular cores.5 

OSPs are usually benign and asymptomatic. 
However, there are reports of symptomatic 
lesions involving the uvula, and the probability 
of symptoms increases with the length of the 
uvula lesion.6 Note that our patient presented 
with throat and tongue irritation due to the 
involvement of the uvula and relatively large 
lesion.

The differential diagnoses of solitary OSP include 
verruca vulgaris, condyloma acuminatum, 
pyogenic granuloma and verrucous carcinoma. 

While serological tests, such as an enzyme-
linked immunosorbent assay (ELISA) and 
a polymerase chain reaction (PCR), can be 
performed to detect any virulent origin, these 
tests are not done routinely. The pathogenesis of 
OSP is often attributed to HPV; however, recent 
literature suggests that the presence of HPV may 
be merely an incidental finding unrelated to the 
development of a squamous papilloma.5 

OSPs are less proliferative and rarely associated 
with malignancy. The malignant transformation 
of a papilloma is more common in the multiple-
recurring type. Nevertheless, there is a small 
risk of the spontaneous degeneration of OSP 
into squamous cell carcinoma, particularly in 
cases involving HPV-16 and HPV-18. The 
treatment of choice for OSP is surgical or 
electrocautery excision, laser ablation, cryosurgery 
or intralesional injections of interferon.6 The 
recurrence rate of OSP is very low. In a study 
by Frigerio comprising 197 patients over a 16-
year period, the recurrence rate was found to 
be about 2%.7 However, patients infected with 
human immunodeficiency virus (HIV) may be 
prone to recurrence.8 Due to the potential role 
of HPV in the development of OSP, a vaccine 
targeted against HPV, particularly types 6, 11, 16 
and 18, may prevent its occurrence, albeit such 
a result has not been proven strongly.9 In cases 
of pre-existing OSP, a literature review reveals 
mixed results in terms of the resolution of disease 
following the administration of a quadrivalent 
HPV vaccine.10 Nevertheless, more randomized 
controlled trials are warranted to assess the 
efficacy of the HPV vaccine as a preventive and 
therapeutic measure for OSP.

Conclusion

OSP is a benign lesion of the oral cavity that 
is usually asymptomatic. However, in certain 
instances, it may cause symptoms in the patient, 
depending on factors such as the site and size of 
the lesion. Although it is of benign nature, early 
recognition by clinicians and treatment is pivotal 
in order to avoid potential complications as well 
as to alleviate symptomatic presentation.
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How does this paper make a difference to general practice?

• This paper helps to raise awareness among primary care practitioners regarding oral 
squamous papilloma (OSP). 

• This paper highlights OSP, especially cases that arise from the uvula, as a possible 
differential in patients complaining of persistent throat or tongue irritation.

• It also highlights the small risk of malignant transformation of this type of lesion, 
although OSP is mostly benign and asymptomatic. Thus, early recognition and referral 
by general practitioners is warranted for prompt excision of the lesion. 
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Abstract 

Jugular phlebectasia has been increasingly recognised with the advent of non-invasive diagnostic 
methods. Phlebectasia differs from varix, as it is an abnormal outward dilatation of a vein without 
tortuosity. It presents as a soft, compressible mass, apparent upon straining or execution of the 
Valsalva maneuver. The differentials for neck masses are broad, but if the swelling appears on the 
Valsalva maneuver, the type of mass narrows down to a laryngocele, superior mediastinal mass or 
phlebectasia. A simple non-invasive investigation, such as ultrasonography, is used as a diagnostic 
tool. We report a case of jugular phlebectasia that was suspected clinically and confirmed via 
ultrasound to be a vascular lesion which changed its size upon straining.

Introduction

Jugular phlebectasia (JP) is being increasingly 
recognized, especially with the advent of major 
laryngeal and cervical surgery and non-invasive 
diagnostic methods.¹ The term phlebectasia 
is used to describe an abnormal outward 
dilatation of a vein without tortuosity.² It can 
affect any neck vein, particularly the internal 
jugular, external jugular, anterior jugular 
and superficial communicus in decreasing 
order of frequency. The possible causes are 
a gross anatomic abnormality, mechanical 
compression, trauma and congenital structural 
defects in the vein wall, or it can be of 
idiopathic origin.³ Phlebectasia of the internal 
jugular vein (IJV) usually presents as an 
anterior neck mass, apparent upon straining. 
The differentials are laryngocele and superior 
mediastinal mass or cyst.⁴

Case Report

A 3-year-old child with thalassemia trait 
presented with a history of right neck swelling 
2 years in duration. The amount of swelling 
was static and increased upon shouting, 
crying and straining. He did not complain 
of pain, facial congestion, difficulty in eating 
or breathing and voice changes. On physical 
examination, a soft, compressible swelling 
measuring 3 cm x 2 cm, which was apparent 
on shouting, was noted over the middle-
third of the right sternocleidomastoid (SCM) 
muscle (Figure 1). It was non-tender upon 
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palpation, and there were no variations in the 
overlying skin and local temperature. There 
was no lymphadenopathy, and the swelling 
was not pulsatile. No bruit was heard. General 
examinations were unremarkable. The diagnosis 
of internal jugular phlebectasia was confirmed 
by an ultrasonography of his neck. A significant 
increment in the diameter of the right IJV, 
more marked on the Valsalva, was observed 
and measured as five times its original size at 
rest (Figure 2). The child is currently under 
observation, and the amount of swelling 
remained unchanged at the last follow-up 10 
months later.

Figure 1: Swelling noted over right SCM during 
shouting.
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Figure 2: Ultrasound findings revealing a marked variation in size of the right internal jugular vein 
(IJV) (a) during rest  and (b) during Valsalva maneuver.

(a) During rest                                                                      (b) During Valsalva                                                                     

Discussion

Jugular phlebectasia (JP) is a congenital 
fusiform dilatation of the jugular vein that 
appears as a soft, compressible mass in the neck 
and is triggered by the Valsalva maneuver or 
straining. Although it might affect the anterior, 
external and internal jugular veins, it affects the 
IJV in the majority of patients.3

JP in children occurs most commonly on 
the right side, as the right internal jugular 
bulb is at a higher level and larger than its 
counterpart on the left side. In addition, the 
right brachiocephalic vein is directly continuous 
with the superior vena cava (SVC), unlike the 
left brachiocephalic vein, which joins the SVC 
at an angle.¹

The possible causes of venous ectasia in the 
neck are congenital structural defects in 
the venous wall, mechanical trauma, or it 
can be of idiopathic origin.⁴ JP is a benign 
lesion which commonly affects boys during 
childhood at a rate twice that for girls. The 
appearance of a neck mass upon straining can 
be due to laryngocele, jugular phlebectasia, the 
hyperinflation of the cupula of the lung and 
neoplasms or cysts of the upper mediastinum. 
Simple procedures, such as a laryngoscopy 
and thoracic computed tomography, will 
rule out laryngocele and a mediastinal mass, 
respectively.⁴

The gold standard in diagnosing JP is 
ultrasonography (USG) or color Doppler 
flow imaging (CDFI), both non-invasive 
modalities. CDFI is helpful in determining 
the presence or absence of blood flow as well 
as its direction and thrombus formation.3,4 
We used USG of neck in our case, as it is fast, 
safe, conducted easily, reliable and can be used 
to visualize the IJV with or without Valsalva 

maneuver. In USG, the cross-sectional area 
(CSA), anteroposterior (AP) diameter and 
transverse diameter are usually measured at rest 
and during the Valsalva maneuver. The CSA 
is used for differentiating normal veins from 
instances of phlebectasia and has a specificity 
and sensitivity of approximately 90%, but 
the measurement of the AP diameter during 
the Valsalva maneuver is more practical and 
highly accepted by sonographers (specificity 
and sensitivity of approximately 85%). An 
AP diameter of more than 15 mm (mean 
value of the right and left sides) is sufficient 
for diagnosing phlebectasia in daily practice.5 

In our patient, the diameter of the right IJV 
increased significantly during the Valsalva 
maneuver, measuring 20 mm or five times the 
original size at rest. Eksioglu et al. concluded 
that the cut-off values for IJV measurements 
were same for all patients, as there were 
no significant correlations between USG 
measurements and the age, sex, height and 
weight of participants in their study.5

After the introduction of USG, surgical 
exploration, invasive contrasted radiography 
(xeroradiography, angiography) and fine 
needle aspiration and cytology (FNAC) were 
no longer needed to diagnose JP.  Modalities 
such as digital subtraction angiography (DSA) 
and computer tomography (CT) are very 
sensitive in terms of demonstrating vascular 
lesions but are not preferred choices for 
investigation because patients are exposed to 
radiation. Nuclear scintigraphy detects the 
dilatation of the jugular vein from the origin 
to the SVC. However, it is more costly, and 
the procedure is time consuming.6 Invasive 
contrasted angiography and DSA run the risk 
of complications such as a vascular perforation, 
hematoma, pseudoaneurysm of brachiocephalic 
arteries and thoracic duct injury. Hence, these 
complications and adverse effects can be 
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avoided by using USG.6 However, USG has 
its limitations when the lesion has extended 
distally into the thoracic cavity or has an 
intracranial extension. Thus, in those instances, 
a CT or magnetic resonance imaging will be the 
modality of choice.

The treatment of JP varies according 
to the symptoms. It is either observe 
first (conservative) or treated surgically. 
Asymptomatic patients are treated 
conservatively with timely follow up, as per 
our case, when the swelling is static.7 Surgical 
treatments are suggested for patients with 
masses which are growing with or without 
cosmetics defects, thrombus formation, 
phlebitis, Horner syndrome and rupture of 
the lesion.8,9 Hence, we observe our patient 
first and only opt to conduct surgery if the 
mass is increasing in size and causing some of 
the symptoms mentioned above. Surgery will 
depend on the type of dilatation and consist of 
either excision or venorrhaphy.

Complications of surgery include injury to the 
any of these nerves; phrenic, vagus or brachial 
plexus, plus an air embolism. Excision is not 
advisable for bilateral lesions because it is 
associated with complications such as cerebral 
edema and massive facial edema.8 Spontaneous 
resolution, especially in children, has been 
reported.9

In conclusion, JP can be diagnosed easily with 
a physical examination, particularly when 
a prominent neck mass is apparent upon 
conducting the Valsalva maneuver or straining. 
An USG of the neck is sufficient to confirm 
the diagnosis, and treatment depends on the 
patient’s symptoms and consists of either 
observation or surgical intervention.

References

1.  Paleri V, Gopalakrishnan S. Jugular phlebectasia: 
theory of pathogenesis and review of 
literature. International Journal of Pediatric 
Otorhinolaryngology. 2001;57(2):155-9.

2.  Sander S, Eliçevik M, Ünal M, Vural Ö. Jugular 
phlebectasia in children: is it rare or ignored?. 
Journal of Pediatric Surgery. 1999;34(12):1829-
32.

3.  Hu X, Li J, Hu T, Jiang X. Congenital jugular 
vein phlebectasia. American Journal of 
Otolaryngology. 2005;26(3):172-4.

4.  Bindal SK, Vasisth GO, Chibber P. Phlebectasia 
of internal jugular vein. Journal of Surgical 
Technique and Case Report. 2012;4(2):103-5.

5.  Eksioglu AS, Senel S, Cinar G, Karacan CD. 
Sonographic measurement criteria for the 
diagnosis of internal jugular phlebectasia in 
children. Journal of Clinical Ultrasound. 
2013;41(8):486-92.

6.  Erdem CZ, Erdem LO, Camuzcuoğlu I. 
Internal jugular phlebectasia: Usefulness 
of colour Doppler ultrasonography in the 
diagnosis. Journal of Tropical Pediatrics. 
2002;48(5):306-10.

7.  Mickelson SA, Spickler E, Roberts K. 
Management of internal jugular vein 
phlebectasia. Otolaryngology–Head and Neck 
Surgery. 1995;112(3):473-5.

8.  Stocks RM, Milburn M, Thompson J. Unusual 
neck masses secondary to jugular venous 
abnormalities: case report and discussion. The 
American Surgeon. 1997;63(4):305-9.

10.  Indudharan R, Quah BS, Shuaib IL. Internal 
jugular phlebectasia—an unusual cause of neck 
swelling. Annals of Tropical Paediatrics. 1999 
;19(1):105-8.



80 Malaysian Family Physician 2019; Volume 14, Number 3

Unexpected sequelae of plantar fasciitis: 
latrogenic calcaneal osteomyelitis following 
plantar heel injection  
Mohd Khalid S, Bajuri MY
Mohd Khalid S, Bajuri MY. Unexpected sequelae of plantar fasciitis: latrogenic calcaneal osteomyelitis following plantar heel injection. Malays Fam 
Physician. 2019;14(3);80–83.

Keywords:
aseptic, calcaneus, 
corticosteroid, plantar 
fasciitis, osteomyelitis

Authors:

Sharina bt. Mohd Khalid 
(Corresponding author)

(MD)

Pusat Perubatan Universiti 

Kebangsaan Malaysia, Cheras

 Kuala Lumpur, Malaysia

Mohd Yazid Bajuri 
(MD, MS Ortho)

Pusat Perubatan Universiti 

Kebangsaan Malaysia, Cheras

 Kuala Lumpur, Malaysia

Abstract 

The injection of a local anesthetic in combination with a corticosteroid is an accepted choice in 
the treatment of plantar fasciitis with recalcitrant heel pain. When the injection is performed 
properly, post-injection infection is extremely rare. We are reporting a rare case of chronic calcaneal 
osteomyelitis that developed secondary to a local corticosteroid injection. A 56-year-old lady 
diagnosed with right plantar fasciitis presented with a 6-month history of pain and a persistent 
sinus with serous discharge of her right heel following a local infiltration of a corticosteroid. A 
Magnetic Resonance Imaging demonstrated right calcaneal osteomyelitis with intramuscular 
abscess. Surgical drainage and debridement were done, followed by antibiotic therapy. A recurrence 
of infection was not detected throughout the duration of follow-up. It is suggested that a plantar 
heel injection be done in a more controlled environment, such as in operating theatre, to reduce 
the risk of infection and to avoid injecting a steroid as compared to platelet-rich plasma (PRP) in 
view of their safety profiles. However, such an injection should only be offered after conservative 
treatment has failed, as 80% of patients recover well after initial conservative management.

Introduction

Inferior heel pain is commonly associated 
with plantar fasciitis. Its etiology is poorly 
understood; however, the condition frequently 
affects middle-aged women. In younger age 
groups, it is seen primarily in male runners. 
Plantar fasciitis is a self-limiting condition with 
up to a 90% resolution of symptoms using 
nonsurgical measures.1 Most patients with 
this condition achieve satisfactory outcomes 
with the aid of supportive measures. Injection 
of local anesthesia with a corticosteroid is a 
common treatment plan, and post-injection 
infection is rare. We are reporting a case of 
chronic calcaneal osteomyelitis that developed 
secondary to a local corticosteroid injection.

Case Report

Our patient, FAH is a 56-year-old Malay lady 
with a background of rheumatoid arthritis and 
diabetes mellitus on Salazopyrin 500 mg BD 
who visited a private orthopedic specialist with 
a complaint of right heel pain a year ago. She 
was diagnosed with plantar fasciitis and treated 
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conservatively with analgesia and physiotherapy. 
After about 3 months, the pain worsened, and 
she opted for an injection of a local anesthetic 
combined with a corticosteroid in her right 
heel as the treatment plan. The pain worsened 
2 weeks post-injection and was complicated by 
a right heel abscess. Incision and drainage was 
done twice at the same center; however, her 
condition did not improve. She later presented 
to us with pain and persistent sinus discharge 
from her right heel over a duration of 6 months 
from the initial injection. Clinically, the right 
medial heel was swollen, inflamed, and had a 
serous discharge coming from a sinus (Figure 
1). There was localized tenderness over the 
medial heel on deep palpation.

Figure 1: Right medial heel swelling with sinus 
opening (white arrow).
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Blood investigation results indicated that the 
HbA1C reading was 7.4%, whereas WCC 
and CRP were both within normal range. 
There was an elevated ESR of 51 mm/hr in 
view of the chronic condition. A right ankle 
radiograph revealed a lytic lesion over the 
calcaneum (Figure 2). Magnetic resonance 
imaging (MRI) revealed a right flexor 
digitorum brevis intramuscular abscess with 
focal osteomyelitic changes of the adjacent 
calcaneum (Figure 3).

Figure 2: Right ankle x-ray showing lytic lesion 
at the calcaneum (white arrow)

Figure 3: MRI demonstrating flexor digitorum brevis intramuscular collection (white arrow). There are 
also focal osteomyelitic changes to the adjacent calcaneum.

Surgical debridement and drainage was 
performed, with findings of 1cc intramuscular 
pus between the right flexor digitorum brevis 
plantar fascia (Figure 4). The plantar fascia 
also was observed to have fibrotic changes. 
A culture revealed Methicillin-Resistant 
Staphylococcus Aureus (MRSA) with a 
sensitivity to the antibiotic Vancomycin. 
The patient was treated with Vancomycin 
intravenously for 1 week and later completed 
6 weeks of oral Fusidic acid and Rifampicin. 
She recovered well and could ambulate in 
regular shoes with a silicone heel pad without 
pain. The wound healed with a painless thin 
scar. A follow-up radiograph nearly one year of 
surgery showed a healed calcaneus (Figure 5).

Figure 4: Intraoperative findings of an 
intramuscular abscess between the flexor 
digitorum brevis and plantar fascia.

Figure 5: Plain radiograph taken 5 months post-
surgery showing a healed calcaneum.

Discussion

The plantar fascia is a thickened fibrous 
aponeurosis that originates from the medial 
tubercle of the calcaneus. It inserts into the 
deep transverse ligaments of the metatarsal 
heads and forms the fibrous flexor sheaths on 
the plantar aspect of the toes.2 Pain sensation 
is registered and mediated by the small plantar 
nerves in and around the plantar fascia. Plantar 
fasciitis pain is caused by the degenerative 
irritation at the insertion of the plantar 
fascia on the medial process of the calcaneal 
tuberosity. The typical presentation is a sharp 
pain localized at the anterior aspect of the 
calcaneus. The etiology of this condition is 
multifactorial; however, most cases result from 
overuse stresses. Risk factors of developing 
plantar fasciitis include having pes planus or 
heel spurs, obesity, as well as occupations that 
require prolonged standing.3
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The conventional therapeutic options for 
treating plantar fasciitis have been directed at 
decreasing the presumed inflammation and 
include non-steroidal anti-inflammatory drugs, 
ice therapy, rest and activity modification, 
corticosteroids, splinting, shoe modifications, 
orthosis, and physiotherapy. Other forms of 
treatment aim to create an acute inflammatory 
response to restart the healing process and 
include a platelet-rich plasma (PRP) injection, 
extracorporeal shock-wave therapy (ESWT), 
and surgical procedures.1 These treatment 
modalities may be used in combination.

The complications of corticosteroid injection 
into the superficial fat are fat pad necrosis and 
skin atrophy. Less commonly reported side 
effects include increased risk of spontaneous 
plantar fascia rupture.4 Although rare, infection 
is the most catastrophic possible outcome of a 
corticosteroid injection (risk of 1 in 1,000)5, as 
highlighted in this case report. To reduce the 
risks of infection, a sterile technique is used, 
and the patient is advised to maintain good 
foot hygiene post injection. Injection of soft 
tissues or peritendinous injections can lead to 
elevations in blood glucose that can persist for 
at least five days.5 Therefore, diabetic patients 
need  to have closer glycemic monitoring and 
follow-up post injections to ensure a good 
clinical outcome.

Iatrogenic calcaneal osteomyelitis following 
a heel injection is rarely documented and 
reported. The current case was first seen in 
our center, and, based on the literature review, 
there is no local data available concerning the 
occurrence of this particular complication of a 
steroid injection in Malaysia. The calcaneum 
is invested by the closely adhering periosteum, 
over which muscles are attached. In calcaneal 
osteomyelitis, pus collected within the bone 
cannot clear the periosteum; instead, the 
periosteum is perforated.6 Therefore, typically, 
a draining sinus is formed and may be located 
over the plantar, medial or lateral surface of the 
heel.

Acute osteomyelitis is usually treated by 
intravenous antibiotics and drainage. Our 
patient recovered well following surgical 
drainage and antibiotic therapy, with no 
residual complications. However, management 
of intractable chronic osteomyelitis can be a 
challenge. Definitive surgery can proceed when 
optimal soft tissue conditions and normalized 
infective parameters are present. Other aspects 

to look for are co-morbidities and nutrition 
status, as the patient’s condition needs to 
be optimized prior to surgery.7 Recalcitrant 
chronic osteomyelitis of calcaneum can be 
treated via different surgical procedures, for 
example, a partial or total calcanectomy, a split 
heel approach, or vascularized flaps to cover 
the ulcer.8 Due to the significant morbidities 
associated with partial or total calcanectomies, 
such as fat pad instability, loss of Achilles 
tendon insertion and action, and failure 
leading to proximal amputation, one should 
reserve these procedures as last resorts in the 
sensate patient without diabetes.9

In a study done by Shetty et al.10 involving 60 
patients, a comparison of the effectiveness of 
platelet-rich plasma (PRP) and corticosteroid 
injections found no significant difference at 6- 
month follow-ups. Monto11 conducted a study 
of 40 patients and found that a PRP injection 
was more effective than a corticosteroid 
injection at 2-year follow-ups. Aksahin et al.12 

concluded that both treatments were equally 
effective; however, PRP injections appeared 
to be safer when the potential complication 
of corticosteroid treatment was taken into 
consideration. However, such treatments 
should be offered only after conservative 
treatments have failed, as 80% of patients 
recovered well after initial conservative 
management.13

Conclusion 

This case highlights the significant risk of 
infection following steroid injection in 
plantar fasciitis, especially in diabetic and 
immunosuppressed patients. As prevention 
is better than the cure, a skin preparation 
regimen must be adhered to, and a sterile 
environment must be maintained during the 
procedure to limit contamination. Therefore, 
it is important that the risks involved be 
explained to patient when obtaining consent 
and that close follow-up is carried out to detect 
infection early.
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Case Summary

An 8-year-old boy was brought by his mother 
to the emergency department (ED) at the 
Hospital Raja Perempuan Zainab 2 (HRPZ2) 
with a history of a painful vesicular rash over 
the right axilla area. The rash had developed 3 
days prior and become increasingly painful. 
On the second day of the illness, the patient 
was seen by a local general practitioner (GP) 
and diagnosed with shingles. The GP treated 
the patient with an analgesic and gave the 
patient calamine lotion to apply over the rash.  
The next day, the patient developed a fever, 
prompting his mother to bring him to the 
ED. He denied any recent history of trauma or 
insect bite/sting in the affected area. He had no 
history of allergic reactions. 

On examination, the patient was febrile and 
in mild to moderate pain. The rash appeared 
to have an erythematous margin with multiple 
vesicles at its center (Figure 1). The whitish 
patch seen at the center in the figure is the 
remnant of the calamine lotion applied by his 
mother prior to coming to the ED. The area 
was warm and tender. The patient did not have 
any lymphadenopathy. No other rashes were 
found elsewhere on the body.

The case was reviewed by the HRPZ2 
Dermatology team on call, and the patient was 
diagnosed with Paederus dermatitis. He was 
prescribed an oral antibiotic, antihistamine, and 
analgesic and was also asked to wash the rash 
daily with diluted potassium permanganate for 
a week.

Figure 1: An erythematous vesicular rash over 
the right axilla area. 
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Discussion

Paederus dermatitis is caused by an insect that 
is known in Malaysia as Charlie. It is known 
elsewhere as the Rove beetle.1,2 The adult 
Paederus beetle has a distinctive black and 
red-orange pattern (Figure 2). Adults range in 
size from 5 to 25 mm in length, and all but a 
few species are capable of flight.3 Paederus are 
mostly nocturnal but can be active during 
daylight hours.2 They are also quite common, 
especially during the rainy seasons, and there 
have been reported outbreaks of Paederus 
dermatitis in countries such as Australia, Turkey 
and Sri Lanka, particularly from May to July.4

Figure 2: Paederus Littoralis.8 
(Attribution: ©entomart)

Paederus releases a potent toxin, paederin, which 
causes an acute contact dermatitis associated 
with pain in the form of a burning sensation 
over the contact area, with erythema and 
pruritus developing within 24 hours for mild 
dermatitis; for moderate dermatitis, vesicles will 
develop in 48 hours.5,6 More severe dermatitis 
has a similar presentation to the moderate type 
but may have systemic symptoms such as fever, 
neuralgia, arthralgia and vomiting; the erythema 
may last for months post exposure.6 Paederous 
dermatitis is often confused with shingles, as 
they can be similar in appearance. Therefore, it 
is important to obtain a history of any contact 
with insects and recent trips to areas infested 
with these beetles, which include agriculture 
areas and camping sites, where the beetles can be 
attracted by camping lights.4 The dermatological 
findings usually reveal multiple bizarrely shaped, 
eczematous lesions on exposed areas such as 
the face, trunk and upper extremities, whereas 
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shingles, although it can appear anywhere on the 
body, most often appear as a  blister strip in the 
torso area.4

In mild to moderate cases, such as presented 
here, the symptoms and signs often self-resolve 
within 2–4 weeks and typically require an 
analgesic and antihistamines; whereas, in severe 
cases, the use of oral and topical antibiotics help 
to prevent and treat any concurrent infection as 
well as reduce the healing time.2, 7

Questions

1. What is the provisional diagnosis?

2. What are the differential diagnoses?

3. What are the treatment options for this 
case?

Answers

1. Paederus dermatitis, which is also referred to 
as dermatitis linearis, rove beetle dermatitis 
and blistering beetle dermatitis.3

2. The clinical differential diagnoses for 
paederus dermatitis include bullous 
impetigo, herpes simplex, herpes zoster, 
contact dermatitis (allergic or irritant), 
burns, and phytophotodermatitis.1, 6

3. Treatment includes washing the affected area 
rapidly; applying cold, wet compresses; and 
possibly treating with antibiotics, steroids, 
and antihistamines.7
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