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Abstract
Background Women of reproductive age carry a large burden of disease from soil-transmitted helminths
infections. Preventive chemotherapy with anthelminthic is an effective treatment to control soil-
transmitted helminths morbidity. However, as a precautionary measure, the treatment of pregnant women
is recommended only after the �rst trimester. This has resulted in many women of reproductive age be
denied treatment because of doubt on their pregnancy status. The standard assessments of the
pregnancy status (i.e. urine pregnancy rapid test or blood test) are too expensive to be used in mass drug
administration campaigns. Thus, use of a simple alternative approach is recommended. The present
study was conducted to evaluate the performances of a questionnaire in assessing the pregnancy status
of women of reproductive age during preventive chemotherapy interventions. Methodology A
questionnaire (20 questions) followed by rapid pregnancy test (RPT) were administered to a group of
women of reproductive age in two districts in North-western Tanzania. Results A total of 1,217 women of
reproductive age participated in the study. Overall, 10.8% of the women reported to be pregnant at the
speci�c question in the questionnaire. The rapid pregnancy test identi�ed 15.1% (184/1217) of the
women to be pregnant. In total, 86.4% (114/1,217) of the women who reported to be pregnant during the
interview were con�rmed to be pregnant using the RPT. The question on pregnancy demonstrated an
overall sensitivity of 62% and speci�city 98.3%. Conclusion The questionnaire can be used to identify
pregnant women in �rst trimester during preventive chemotherapy campaigns. The question on last date
of start of menstrual period yield the highest sensitivity and appeared to be the key one to be used in
combination with other questions. However, validation of these results in other countries with different
cultures are needed to fully evaluate performance of this method.

Background
Infections with soil-transmitted helminths (STH) affect an approximately 1.5 billion people, particularly
those living in rural areas of developing world characterized by poor sanitation and hygiene [1].
Approximately, one quarter of the world’s population is infected with at least one species of soil-
transmitted helminths, which include Ascaris lumbricoides (800 million people), Trichuris trichiura (600
million people) and hookworm (600 million people) [2]. It is estimated that, 700 million women live in
areas characterized with high transmission of STH [3] and needs deworming. In 2008, it was estimated
that 37.7 million of women of reproductive age (WRA) were infected with hookworm alone [4]. Nutritional
and iron status impairment, micronutrients de�ciencies (iron de�ciency anaemia), low birth weight and
maternal and neonatal death are some of the outcomes of STH infection during pregnancy [5]. Montresor
and colleagues estimated that more 600,000 disability-adjusted life years (DALYs) are lost annually by
WRA due to STH infections [6].

Recognizing the impact of STH infections on the health of WRA and during pregnancy, in 1994 [7], 2002
[8], and most recently in 2017, the World Health Organization recommends the regular treatment of WRA
with albendazole or mebendazole, as precautionary measure the treatment of pregnant women is
recommended only after the �rst trimester [7]. Because of the lack of a low-cost method to assess
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pregnancy this approach has resulted in excluding WRA from treatment [9]. To ensure that the entire WRA
group is not excluded from deworming programs, the main challenge is to identify women in their �rst
trimester of pregnancy so that they can be excluded from treatment and offered deworming at a later
time in their pregnancy.

Rapid pregnancy tests (RPT), which uses urine samples, is a gold standard approach to accurately
identify women in their �rst trimester of pregnancy; however, these tests are too expensive to be used in
large quantities as needed for deworming programs. The use of simple and less expensive tools such as
questionnaire to identify individuals with a targeted condition has been proposed in the past: the red urine
questionnaire has been widely used to detect children with haematuria a symptoms that, in tropical areas,
is strictly related to S. haematobium infection [10]. Thus, is not surprising to see the red urine
questionnaire have high capacity of detecting cases of schistosomiasis [11]. In pregnant women, one
previous study examined the performance of a questionnaire in identifying pregnant status of women
during preventive chemotherapy (PC) implementation [12]. However, the methodology used in this study
was not standardized. Therefore, this study focused on validating the use of a questionnaire to identify
pregnant women. Speci�cally, the study was comparing the sensitivity and speci�city of the
questionnaire to identify pregnant women with a urine-based rapid pregnant test (RPT) (gold standard) in
north-western Tanzania.

Methods
Study area: The study was conducted in two districts in Mwanza Region. At Ilemela District, the study
was conducted at Igalagala and Kabangaja villages located on the shorelines of Lake Victoria. In
Buchosa District, the study was conducted at Kome Island. The selection of the study areas was based
on the accessibility and the past history of preventive chemotherapy (PC) against STH and
schistosomiasis through school-based and community-based approaches [13, 14].

Study population and inclusion criteria: The study included women living in the selected sub-villages of
Kome Island, Igalagala and Kabangaja of Buchosa and Ilemela districts. Women aged 18- 49 years of
age, residing in the study villages, willing to participate and that gave written informed consent were
recruited into the study.

Sample size and sampling procedures:To calculate the sample size, we used the sample size estimator
(http://epitools.ausvet.com.au/content.php?page=2Proportions). The size of the sample was determined
to detect a signi�cant difference in the two proportions of pregnant WRA (identi�ed by respectively by
questionnaire and by RPT) with 95% con�dence at a power of 80%. We anticipated a proportion of true
pregnancy of 10.8% in women (in accordance to crude birth rates in Tanzania that is 5.4%) [15]. A
minimum sample of 474 study participants were to be recruited, due to the availability of diagnostic tests
(RPT) and the willingness of WRA to participate the study, a larger sample of 1,217 women meeting all
the inclusion criteria were recruited.

http://epitools.ausvet.com.au/content.php?page=2Proportions


Page 4/10

Questionnaire: The study adapted a questionnaire developed by WHO/NTD (supplementary �le). The
questionnaire composed of 21 questions that collect demographic information of women, parity,
menstrual period, personal impression on being pregnant, lactation signs and symptoms relating to
pregnancy. The English version of the questionnaire is attached as a supplementary document (optional).
The questionnaire was translated to Kiswahili national language spoken and understood by 98% of the
Tanzanian population. Before the start of the study, the questionnaire was pre-tested in a village different
from the ones where the study was later conducted to check for clarity of the questions and to identify
any possible ambiguity. All data were collected by trained nurses and experienced social scientists.

Pregnancy Rapid Test: After the questionnaire interview, participants were requested to submit a urine
sample that was tested for pregnancy with a RPT (Core Tests® Care Technology Co. LTD, Beijing, China,
LOT number: 20171204). The Core Tests® is a qualitative immune-chromatography test which detects
Human Chorionic Gonadotropin hormone (hCG) in urine of pregnant women. The results of the test were
interpreted according to manufacturer instruction based on color changes in the reagent strip. All test
results were recorded in a form with participant identi�cation number that allowed to link the RPT results
with the results of the questionnaire.

Data management and statistical analysis:All collected data were entered into an Excel sheet. Data
analysis was done using Stata version 15 (Stata Corp, College station, Texas, USA).

We judge the sensitivity of the questionnaire to be the main indicator of e�ciency: a questionnaire able to
identify a large majority (> 80%) of the pregnant women could be an extremely useful tool to exclude
pregnant women during PC campaign; on the other side the mis-identi�cation of a number of non-
pregnant as pregnant due to poor speci�city (example 50% speci�city) and their exclusion from the
intervention was considered acceptable in the context of PC campaign.

Results
Characteristics of the study participants

A total of 1,217 women from Igalagala, Kabanganja and Kome Island, participated in this study. The
mean age of the study participants was 30.25 ± 8.68 years (age range: 18-49 years). Majority of the
women reported to be married (62.12%) and 88.2% of the women had children (Table 1). The median
number of children was 3 children (Interquartile range: 2-5 children) and 75.9% of the women had
between 1-5 children. Table 1 shows the demographic characteristics of the study participants.

Reported pregnancy status and related symptoms

At the time of interview, 132 women (10.8%) self-reported to believe to be pregnant. The mean gestation
age/period for those reported to be pregnant was 21.51± 10.18 weeks (range 1-36 weeks), with 37.9% of
them reported to be in third trimester of pregnancy. Details on response regarding other symptoms
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normally related to pregnancy (soreness of the breast, darkened areolas, increased fatigue, nausea,
vomiting) are presented in Table 2.

Prevalence of pregnancy based on rapid urine pregnancy test

Overall, a total of 1,217 women submitted urine samples for detection of pregnancy status using a rapid
pregnancy test. Of these, almost 96% of them indicated their willingness to receive the result of the test.
Based on RPT, 184 (15.1%) resulted pregnant.

Sensitivity and speci�city of the questionnaire

Of the 184 women that resulted pregnant at RPT, 114 had responded “yes” to Question 13 (Do you think
you might be pregnant?) corresponding to a sensitivity of this question for pregnancy of 62% (95%
CI:54.5-69.0). Of the 132 women who responded “yes” to Question 13, a total of 114 were con�rmed to be
pregnant using the RPT, corresponding to a speci�city 86.4%. On the other hand, 6.4% (70/1085) of the
women who reported not be pregnant at questionnaire were con�rmed to be pregnant by RPT. Only 13.6%
(18/132) of the women who reported to be pregnant during the interview were actually not pregnant
(Table 3).

Table 4 shows the results of the rapid pregnancy test in relation to the reported symptoms related to
pregnancy. None of the signs normally linked with pregnancy (soreness of the breast, darkened areolas,
increased fatigue, nausea, vomiting), alone or combined with others, was a good predictor of an actual
pregnancy status (see Table 4 for details).

Sensitivity and speci�city of reported pregnancy in different sub-groups of participants

The sensitivity of the reported pregnancy (Questionnaire 13) in the questionnaires was also assessed in
different sub-groups (Table 5):

Single women:Of the 130 single women responded to the questionnaire, 4 declared to be pregnant and 6
resulted pregnant at RPT. The sensitivity of the question 13 is not reduced in this group.

Women with children:Of the 174 women with children responded to the questionnaire 116 declared to feel
pregnant ad 158 resulted pregnant at RPT. The sensitivity of the question 13 is not increased in this group
nor if the evaluation of sensitivity of question 13 is restricted to women with more than 2, more than 4 or
more than 6 children.

Women age:The age of the respondent seems not to be linked to the sensitivity of question 13. Table 5
shows the performances of question 13 (sensitivity, speci�city, Positive Predictive Value and Negative
Predictive Value) in different sub-groups.

Discussion
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In this study, we tested the performances of a questionnaire designed to identify pregnant women for its
possible use during PC campaigns. This low-cost tool could be useful in reducing exclusion of WRA from
PC campaigns that is frequently resulting from the perceived risk of treatment of pregnant women in the
�rst trimester [16].

The proposed questionnaire is composed by 20 questions; some of them (questions 1-7) are included
with purpose of exactly identify each woman during the study. Other questions (questions 8-12) were
included to explore if the answer to the questionnaire were in�uenced by some other condition, out
hypothesis was that, for example, unmarried women would have been more reticent in responding “yes”
to a direct question investigating pregnancy status than married ones or that a woman with multiple
children could better recognize the early signs of pregnancy. The key question was in our opinion
question 13 “Do you think you might be pregnant?” and in particular its sensitivity of correctly identify
pregnancies, in case of the positive reply. We considered a poor speci�city (≈50%) to be acceptable as
would have resulted in exclusion of WRA from treatment but not exposed them to any (also only
perceived) risk. Other questions (questions 16-20) were included to explore if the presence of symptoms
frequently associated with pregnancy could be used to identify pregnant women.

Conclusion
We consider the performances of the questionnaire in Tanzania not completely satisfactory: if the
questionnaire would have been used in a PC intervention targeting a male and female population of 100
000 individuals (with a crude birth rates of 6%) where 3000 pregnant women are expected to be present,
only 1860 of the pregnant would have been correctly identi�ed and excluded from treatment. Also, the
signs normally linked with pregnancy (soreness of the breast, darkened areolas, increased fatigue,
nausea, vomiting) resulted not to be a good predictor of an actual pregnancy status. Test of the
questionnaire in different culture could be done to assess its sensitivity in different settings.
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