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To the Editor: Radiological investigations expose patients to 
ionising radiation, which may be harmful to a fetus that is 
inadvertently exposed. To prevent this female patients are 
asked whether they think they are pregnant. We attempted to 
determine the accuracy of patients’ self-reporting of pregnancy 
and their awareness regarding the possible dangers of ionising 
radiation to the fetus. Patients need information and education 
regarding the risks of exposing a fetus to ionising radiation.

For adults the risk of cell damage from ionising radiation is 
low, and the benefits of diagnostic imaging should far outweigh 
the risk. Immature fetal cells are much more vulnerable to 
the harmful effects of ionising radiation,1,2 which may include 
early termination of pregnancy, teratogenic effects and a small 
increase in the risk of childhood cancers.2 These risks are small, 
as radiation doses used in diagnostic radiography are low.3,4 
However, devices such as computed tomography (CT) scanners 
deliver much higher levels of X-ray radiation than conventional 
radiography, with a much higher dose to the patient and to the 
fetus if a female patient is pregnant.5,6

Preventing exposure of the fetus to X-ray radiation relies 
on patients reporting their pregnancy, or suspicion thereof. 
Radiographers also apply the ‘10-day rule’ that restricts X-ray 
examinations to the first 10 days of the menstrual cycle when 
conception is considered least likely.1,7 

Methods

A voluntary prospective questionnaire- and interview-
based study was conducted of 125 female outpatients aged 
18 - 42 years, referred to a tertiary imaging department for 
investigations. Participants’ self-reporting of pregnancy 
was compared with the results of a urine pregnancy test. 
Participants were questioned about awareness of risks to 
the fetus from X-ray radiation and provided data regarding 
age, previous pregnancies, certainty of the date of their last 
menstrual period and contraception.

Using a precision of 8.8% for a 95% confidence interval in 
estimating a proportion from a population of N>500, a sample 
size of N=125 was calculated. This sample size was collected 
during the period of the study. 

Data were analysed using Statistica 7. The negative 
predictive value, accuracy and sensitivity/specificity of the 
patients’ answers regarding their pregnancy status compared 
with the pregnancy test (the ‘gold standard’ for the study) 
were determined and also analysed with a McNemar test. 
Comparing 2 variables a chi-square test was used to determine 
the p-value.

Results

All imaging modalities were included to give a cross-section 
of all patients presenting to the department. Most participants 
(77%) were referred for investigations using ionising radiation.

The mean age of the patients was 30.58 years and the median 
31 years; 24 (19.2%) were nulliparous and 65 (52%) were 
not using contraception. Of 60 patients using contraception, 
39 (65.0%) used injectable contraceptives, 19 (31.7%) oral 
contraceptives and 2 (3.3%) intrauterine devices. Of the 125 
participants, 81 (64.8%) remembered the date of their last 
menstrual period with certainty. Of those who could not 
remember the date, 14 (31.8%) were not using a contraceptive. 
The 14 (11.2%) participants who were unsure of the date of 
their last menstrual period and not on contraception could be 
considered at high risk of being pregnant at the time of the 
survey. There was a significant statistical association (p=0.0001) 
between respondents using injectable contraceptives and being 
unable to recall the date of the previous menstrual period with 
certainty. 

Of the 125 participants, 119 (95.2%) were certain they were 
not pregnant and had a negative pregnancy test, 4 (3.2%) were 
certain they were pregnant and had a positive pregnancy 
test, and 2 (1.6%) thought they were not pregnant but had 
pregnancy detected by a urine pregnancy test and subsequently 
confirmed by an ultrasound scan. Testing all the respondents 
yielded 6 positive results (4.8%), and of the 6 pregnant 
respondents 2 (1.6%) were unaware of their pregnant state. 
Patient self-reporting of pregnancy therefore had a negative 
predictive value of 98.3%, an accuracy of 98.4%, a specificity of 
100% and a sensitivity of 66.7%. 

Of the 125 respondents, 71 (56.8%) thought that X-ray 
radiation was harmful to the fetus (of these 71.8% selected 
the first trimester as the most radiosensitive period of the 
pregnancy) and 54 (43.2%) thought it was not harmful. When 
asked to grade the severity of radiation exposure to the fetus 
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(Table I), 40 (56.3%) of the 71 women who thought it was 
harmful chose severity category 3 and 16 (22.5%) severity 
category 4.

Discussion

Diagnosis of pregnancy on clinical grounds only is unreliable, 
especially in the early stages.7 Confounding patients’ awareness 
of pregnancy and the menstrual cycle are factors such as 
previous pregnancies, irregular cycles and certain medications, 
especially injectable contraceptives. Taking injectable 
contraceptives correlates strongly with an inability to recall the 
date of the last menstrual period with certainty (p=0.0001). The 
number of our pregnant participants was insufficient to draw 
deductions regarding the impact of these factors on awareness 
of pregnancy. Two participants (1.6%) referred for brain CT 
scans, a high-dose investigation, were unaware that they were 
pregnant. The sensitivity and specificity of self-reporting of 
pregnancy were 66.7% and 100%, respectively; however, this 
must be qualified by the overall low prevalence of pregnancy 
in the sample population (4.8%). 

Most participants (98.4%) were correct about whether or 
not they were pregnant. In our sample, direct questioning of 
patients regarding suspicion of pregnancy therefore had a high 
negative predictive value. However, 80.8% of the participants 
had been pregnant previously, with 33.6% having had 2 and 
18.4% 3 previous pregnancies. Participants with experience 
of the symptoms of pregnancy would be expected to be more 
accurate in their awareness of being pregnant. Women in our 
respondents’ age group (mean age 30.58 years) would also be 
likely to be aware of the symptoms of pregnancy, from their 
personal experience or from their peers.  

Patients, attending physicians and radiologists vary widely 
in levels of awareness of the risks of radiation to the fetus.8-11  
Of emergency room patients, only 7% had been informed of 
possible radiation risks, 100% were unable to estimate the 
radiation dose of a CT scan relative to a chest X-ray, and 3% 
believed that radiation increased the risk of childhood 
malignancies.9 Of mothers exposed to diagnostic radiation 
25.5% considered their fetus to be at high risk for major 
malformations, a higher figure than in a control group.11 Family 
physicians perceived risk to be high, with 61% estimating the 
teratogenic risk following abdominal CT to be 5% or greater 
and 44% estimating the risk following an abdominal X-ray to 
be 5% or greater.8 Furthermore, 1% of family physicians would 
recommend termination of pregnancy following abdominal 

radiography and 6% following an abdominal CT scan.8 
Patients’ inadequate awareness and understanding of the 
effects of radiation has led to numerous medico-legal 
proceedings against hospitals following births of babies with 
congenital malformations thought to be due to prenatal 
diagnostic radiation.12   

Our results are similar, with 56.8% of participants 
considering diagnostic X-rays to be harmful to the fetus, most 
stating that irradiation will cause severe effects or termination 
of pregnancy (of these 56.4% selected category 3 of severity 
and 22.4% category 4). Most participants in this group (71.8%) 
correctly selected the first trimester as the most radiosensitive 
period of gestation. Given the consensus that the X-ray dose 
in routine diagnostic radiation is too low to cause severe 
teratogenic effects, this is an inappropriately high perception of 
the risks.  

Conclusions

Routine pregnancy testing of all female patients in the 
childbearing age range before a diagnostic X-ray is generally 
considered unnecessary, although some feel otherwise.13 It is 
prudent to have urine pregnancy test kits available and to offer 
the test to patients undergoing high-dose investigations or 
considered to have a high possibility of being pregnant.

Most of our patients overestimated the risks posed to 
the fetus by diagnostic X-ray imaging, and most correctly 
identified the most radiosensitive period of pregnancy. Some 
degree of patient awareness is therefore present, but it needs 
to be refined and ongoing patient education such as posters, 
brochures and presentations is needed. 
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Table I. Categories of severity offered to participants

1  Mild, harmless effects, e.g. skin lesions
2  Moderate, harmful effects, e.g. limb deformities
3  Severe, harmful effects, e.g. brain or cardiac malformations
4  Death or miscarriage of pregnancy
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