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a b s t r a c t 

Objectives: To evaluate the performance of a questionnaire in assessing the pregnancy status of women of repro- 

ductive age during preventive chemotherapy interventions. 

Methods: A questionnaire (20 questions) was administered to 1217 women of reproductive age ( ≥ 18 years) from 

Ilemela and Buchosa districts, northwestern Tanzania. A single urine sample was collected from each of them 

and tested using a rapid pregnancy test for presence of pregnant. 

Results: Overall, 10.8% (132/1217) of the women reported to be pregnant at the specific question in the ques- 

tionnaire. The rapid pregnancy test identified 15.1% (184/1217) of the women to be pregnant. In total, 86.4% 

(114/132) of the women who reported to be pregnant during the interview were confirmed to be pregnant using 

the rapid pregnant test. The question on pregnancy demonstrated an overall sensitivity of 62% and specificity of 

98.3%. 

Conclusions: The questionnaire performance was not completely satisfactory; however, it managed to identify 

pregnant women in the first trimester. The question on the last date of the start of the menstrual period yield the 

highest sensitivity and appeared to be the key one used in combination with other questions. Further validation 

of these results in other countries with different cultures are recommended to fully evaluate the performance of 

this method. 
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Infections with soil-transmitted helminths (STHs) affect approxi-

ately 1.5 billion people, particularly, those living in rural areas of

ow-income countries characterized by poor sanitation and hygiene [1] .

pproximately, one quarter of the world’s population is infected with

t least one species of STHs, which include Ascaris lumbricoides (800

illion people), Trichuris trichiura (600 million people), and hookworm

600 million people) [2] . It is estimated that 700 million women live in

reas characterized with a high transmission of STHs [3] and need de-

orming. In 2008, it was estimated that 37.7 million women of repro-

uctive age (WRA) were infected with hookworm alone [4] . Nutritional

nd iron status impairment, micronutrients deficiencies (iron deficiency

nemia), low birth weight, and maternal and neonatal death are some

f the outcomes of STH infection during pregnancy [5] . Montresor et al .

stimated that more than 600,000 disability-adjusted life years are lost

nnually by WRA owing to STH infections [6] . 
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Recognizing the impact of STH infections on the health of WRA and

regnancy, in 1994 [7] , 2002 [8] , and 2017, the World Health Orga-

ization recommended regular treatment of WRA with albendazole or

ebendazole because as a precautionary measure, the treatment of preg-

ant women is recommended only after the first trimester [7] . Because

f the lack of a low-cost method to assess pregnancy, this approach has

esulted in excluding WRA from treatment [9] . To ensure that the en-

ire WRA group is not excluded from deworming programs, the main

hallenge is to identify women in their first trimester of pregnancy so

hat they can be excluded from treatment and offered deworming later

n their pregnancy. 

Rapid pregnancy tests (RPTs), which use urine samples, is the gold-

tandard approach to accurately identify women in their first trimester

f pregnancy; however, these tests are too expensive to be used in large

uantities as needed for deworming programs. The use of simple and

ess expensive tools, such as questionnaires, to identify individuals with

 targeted condition has been proposed in the past: the red urine ques-
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Table 1 

Demographic characteristics of women of reproduc- 

tive age from Ilemela and Buchosa districts, north- 

western Tanzania. 

Variable n % 

Age groups (in years) 

18-25 435 35.7 

26-32 336 27.6 

33-39 225 18.5 

40-49 221 18.2 

Marital status 

Single 129 10.6 

Married 756 62.1 

Living together as a couple 120 9.86 

Living separately as a couple 35 2.8 

Others 177 14.5 

Have children 

Yes 1073 88.2 

No 144 11.8 

Number of children 

0 144 11.8 

1-5 815 66.9 

6-10 250 20.5 

11-13 8 0.7 

Breast feeding 

Yes 402 33.0 

No 815 66.9 
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Table 2 

Reported pregnancy status and related symptoms. 

Variable n % 

Reported pregnant status 

Yes 132 10.8 

No 1085 89.2 

Gestation age (in weeks) 

Non-pregnant 1085 89.1 

1-12 42 3.4 

13-24 40 3.3 

25-36 50 4.1 

Start date of the last menstrual period 

Less than 1 month 1 0.8 

One month 4 3.0 

More than 1 month 127 96.2 

Reported soreness or tingling of breast 

Yes 191 15.7 

No 1025 84.2 

Don’t know 1 0.1 

Reported darkened areolas 

Yes 60 4.9 

No 1143 93.9 

Don’t know 14 1.2 

Reported increased fatigue 

Yes 293 24.1 

No 924 75.9 

Reported nausea 

Yes 205 16.8 

No 1012 83.2 

Reported vomiting 

Yes 44 3.6 

No 1173 96.4 
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ionnaire has been widely used to detect children with hematuria —a

ymptom that, in tropical areas, is strictly related to S. haematobium in-

ection [10] . Thus, is not surprising to see the red urine questionnaire

aving a high capacity of detecting cases of schistosomiasis [11] . In

regnant women, one previous study examined the performance of a

uestionnaire in identifying the pregnancy status of women during pre-

entive chemotherapy (PC) implementation [12] . However, the method-

logy used in this study was not standardized. Therefore, the current

tudy focused on validating the use of a questionnaire to identify preg-

ant women during preventive mass chemotherapy against STH infec-

ions. Specifically, the study was conducted to compare the sensitivity

nd specificity of the questionnaire to identify pregnant women using a

rine-based RPT (gold standard) in northwestern Tanzania. We hypoth-

sized that if the questionnaire can at least identify > 80% of the WRA to

e pregnant during PC campaigns, then it will be a useful tool to exclude

regnant women during the mass treatment campaigns. 

ethods 

tudy area 

The study was conducted in two districts in Mwanza Region. At

lemela District, the study was conducted at the Igalagala and Kabangaja

illages located on the shorelines of Lake Victoria. In Buchosa District,

he study was conducted at Kome Island. The selection of the study areas

as based on the accessibility and the history of PC against STHs and

chistosomiasis through school-based and community-based approaches

 13 , 14 ]. 

tudy population and inclusion criteria 

The study included women living in the selected sub-villages of

ome Island, Igalagala and Kabangaja of Buchosa, and Ilemela districts.

omen aged 18-49 years, residing in the study villages, who were will-

ng to participate, and who gave written informed consent were re-

ruited into the study. 

ample 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
215
ize of the sample was determined to detect a significant difference in

he two proportions of pregnant WRA (identified by questionnaire and

y RPT), with a 95% confidence interval at a power of 80%. We antici-

ated a proportion of true pregnancy of 10.8% in women (in accordance

o crude birth rates in Tanzania that is 5.4%) [15] . A minimum sample

f 474 study participants were to be recruited from each site (owing to

he availability of diagnostic tests [RPT] and the willingness of WRA to

articipate in the study, a larger sample of 1217 women meeting all the

nclusion criteria were recruited). 

uestionnaire 

The study adapted a questionnaire developed by the World Health

rganization/Neglected Tropical Diseases (supplementary file). The

uestionnaire comprising 21 questions that collect demographic infor-

ation of women, parity, menstrual period, personal impression on be-

ng pregnant, lactation signs, and symptoms relating to pregnancy. The

nglish version of the questionnaire is attached as a supplementary doc-

ment (optional). The questionnaire was translated to Kiswahili national

anguage, which is spoken and understood by 98% of the Tanzanian pop-

lation. Before the start of the study, the questionnaire was pre-tested

n a village different from the ones where the study was later conducted

o check for clarity of the questions and to identify any possible ambi-

uity. All data were collected by trained nurses and experienced social

cientists. 

regnancy rapid test 

After the questionnaire interview, participants were requested to

ubmit a urine sample that was tested for pregnancy with an RPT

Core Tests® Care Technology Co. LTD, Beijing, China, LOT number:

0171204). The Core Tests® is a qualitative immune-chromatography

est, which detects human chorionic gonadotropin hormone in the urine

f pregnant women. The results of the test were interpreted according

o the manufacturer’s instruction based on color changes in the reagent

trip. All test results were recorded in a form with the participant iden-

http://epitools.ausvet.com.au/content.php?page=2Proportions
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Table 3 

Comparison of the responses to question 13 of the questionnaire and the results of the rapid pregnancy test and the resulting perfor- 

mances (sensitivity, specificity, positive predictive value, and negative predictive value). 

Rapid pregnancy test 

+ - 

Question 13 Yes 114 18 

No 70 1015 

Sensitivity Specificity Positive predictive value Negative predictive value 

62% (95% CI: 54.5-69.0) 98.3% (95% CI: 97.3-99.0) 93.5% (95% CI: 91.9-94.9) 86.4% (95% CI: 79.3-91.7) 

CI, confidence interval. 
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ification number that allowed to link the RPT results with the results

f the questionnaire. 

ata management and statistical analysis 

All collected data were entered into an Excel sheet. Data analysis was

one using Stata version 15 (Stata Corp, College station, Texas, USA). 

We judged the sensitivity of the questionnaire to be the main indica-

or of efficiency: a questionnaire able to identify a large majority ( > 80%)

f the pregnant women could be an extremely useful tool to exclude

regnant women during PC campaigns; in contrast, the misidentifica-

ion of a number of non-pregnant as pregnant owing to poor specificity

example 50% specificity) and their exclusion from the intervention was

onsidered acceptable in the context of the PC campaign. 

esults 

haracteristics of the study participants 

A total of 1217 women from Igalagala, Kabangaja, and Kome Island

articipated in this study. The mean age of the study participants was

0.25 ± 8.68 years (age range 18-49 years). Majority of the women re-

orted to be married (62.12%) and 88.2% of the women had children

 Table 1 ). The median number of children was three children (interquar-

ile range 2-5 children) and 75.9% of the women had 1-5 children.

able 1 shows the demographic characteristics of the study participants.

eported pregnancy status and related symptoms 

At the time of interview, 132 (10.8%) women self-reported to believe

o be pregnant. The mean gestation age/period for those reported to be

regnant was 21.51 ± 10.18 weeks (range 1-36 weeks), with 37.9% of

hem reported to be in the third trimester of pregnancy. Details on re-

ponse regarding other symptoms normally related to pregnancy (sore-

ess of the breast, darkened areolas, increased fatigue, nausea, and vom-

ting) are presented in Table 2 . 

revalence of pregnancy based on rapid urine pregnancy test 

Overall, a total of 1217 women submitted urine samples for the de-

ection of pregnancy using an RPT. Of these, almost 96% of them in-

icated their willingness to receive the result of the test. Based on the

PTs, 184 (15.1%) results were positive for pregnancy. 

ensitivity and specificity of the questionnaire 

Of the 184 women who tested positive for pregnancy using RPTs,

14 had responded “yes ” to question 13 (Do you think you might be

regnant?), corresponding to a sensitivity of this question for pregnancy

f 62% (95% confidence interval 54.5-69.0). Of the 132 women who

esponded “yes ” to question 13, a total of 114 were confirmed to be
216
regnant using the RPT, corresponding to a specificity 86.4%. On the

ther hand, 6.4% (70 of 1085) of the women who reported not be preg-

ant in the questionnaire were confirmed to be pregnant by RPT. Only

3.6% (18 of 132) of the women who reported to be pregnant during

he interview were not pregnant ( Table 3 ). 

Table 4 shows the results of the RPTs in relation to the reported

ymptoms related to pregnancy. None of the signs normally linked with

regnancy (soreness of the breast, darkened areolas, increased fatigue,

ausea, and vomiting), alone or combined with others, were a good

redictor of an actual pregnancy status ( Table 4 ). 

ensitivity and specificity of reported pregnancy in different sub-groups of 

articipants 

The sensitivity of the reported pregnancy (question 13) in the ques-

ionnaires was also assessed in different sub-groups ( Table 5 ): 

Single women: Of the 130 single women who responded to the ques-

ionnaire, four declared to be pregnant and six resulted positive for preg-

ancy using RPTs. The sensitivity of question 13 was not reduced in this

roup. 

Women with children: Of the 174 women with children who re-

ponded to the question 116 declared to feel pregnant and 158 resulted

ositive for pregnancy using the RPT. The sensitivity of question 13 was

ot increased in this group nor was the evaluation of sensitivity of ques-

ion 13 restricted to women with more than two, four, or six children. 

Women age: The age of the respondent seems to be not linked to

he sensitivity of question 13. Table 5 shows the performances of ques-

ion 13 (sensitivity, specificity, positive predictive value, and negative

redictive value) in the different sub-groups. 

iscussion 

In this study, we tested the performance of a questionnaire designed

o identify pregnant women for its possible use during PC campaigns.

his low-cost tool could be useful in reducing the exclusion of WRA

rom PC campaigns that is frequently resulting from the perceived risk

f treatment of pregnant women in the first trimester [9] . 

The proposed questionnaire comprises 20 questions; some of them

questions 1-7) were included to exactly identify each woman during the

tudy. Other questions (questions 8-12) were included to explore if the

nswers to the questionnaire were influenced by some other condition;

ur hypothesis was that, for example, unmarried women would have

een more reticent in responding “yes ” to a direct question investigat-

ng pregnancy status than married women or that a woman with mul-

iple children could better recognize the early signs of pregnancy. The

ey question was, in our opinion, question 13 “Do you think you might

e pregnant? ” and in its sensitivity of correctly identify pregnancies in

ase of the positive reply. We considered a poor specificity ( ≈50%) to be

cceptable as would have resulted in the exclusion of WRA from treat-

ent but not expose them to any (including only perceived) risk. Other

uestions (questions 16-20) were included to explore if the presence of
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Table 4 

Prevalence of pregnancy based on rapid pregnancy test in relation to reported pregnancy and symptoms in the ques- 

tionnaire. 

Variables Rapid pregnancy test 𝜒2 -test or Fisher exact 

Positive Negative 

Reported pregnant status 

Yes 114(61.96) 18(1.7) 𝜒2 = 585.5990 

P < 0.001 No 70(38.04) 1,015(98.3) 

Reported gestation (in weeks) 

1-12 32(28.0) 10(55.6) 

Exact = 0.071 13-24 37(32.5) 3(16.6) 

25-36 45(39.5) 5(27.8) 

Start date of the last menstrual period 

Less than 1 month 0 (0.0) 1(5.6) 

Exact = 0.018 One month 2(1.8) 2(11.1) 

More than 1 month 112(98.2) 15(83.3) 

Reported soreness or tingling of breast 

Yes 15 (8.2) 176 (17.0) 

Exact = 0.003 No 169 (91.8) 856 (82.9) 

Don’t know 0(0.0) 1 (0.1) 

Reported darkened areolas 

Yes 9 (4.9) 51 (4.9) 

Exact = 0.88 No 174 (94.6) 969 (93.8) 

Don’t know 1 (0.5) 13 (1.3) 

Reported increased fatigue 

Yes 26 (14.1) 267(25.9) 𝜒2 = 11.7293 

P < 0.001 No 158 (85.9) 766(74.1) 

Reported nausea 

Yes 16 (8.7) 189 (18.3) 𝜒2 = 10.2771 

P < 0.001 No 168 (91.3) 844 (81.7) 

Reported vomiting 

Yes 4 (2.2) 40 (3.9) Exact = 0.38 

No 180 (97.8) 993(96.1) 

Table 5 

Sensitivity and specificity of reported pregnancy in different sub-groups of participants. 

Diagnostic tests (sub-groups) Sensitivity Specificity Positive predictive value Negative predictive value 

All study participants 62% (95% CI: 54.5-69.0) 98.3% (95% CI: 97.3-99.0) 93.5% (95% CI: 91.9-94.9) 86.4% (95% CI: 79.3-91.7) 

Reported marital status 

Being single 50% (95% CI: 41.4-58.6) 99.19% (95% CI: 97.6-100.7) 75% (95% CI: 67.5-82.5) 97.6% (95% CI: 94.9-100.2) 

Being married 67.4% (95% CI: 64.1-70.8) 98.1% (95% CI: 97.1-99.1) 87.8% (95% CI: 85.6-90.2) 93.6% (95% CI: 91.8-95.4) 

Reported having children 

Yes 63.3% (95% CI: 60.4-66.2) 98.3% (95% CI: 97.5-99.0) 86.2% (95% CI: 84.1-88.3) 93.9% (95% CI: 92.5-95.4) 

No 53.9% (95% CI: 45.7-61.9) 98.3% (95% CI: 96.2-100.4) 87.5% (95% CI: 82.1-92.9) 90.6% (95% CI: 85.9-95.4) 

Reported number of children 

1-5 children 64.9% (95% CI: 61.7-68.2) 98.1% (95% CI: 97.2-99.0) 87% (95% CI: 84.7-89.3) 93.4% (95% CI: 91.7-95.1) 

6-13 children 54.2% (95% CI: 48.1-60.3) 98.7% (95% CI: 97.4-100.1) 81.3% (95% CI: 76.5-86.01) 95.5% (95% CI: 92.9-98.0) 

Women age (in years) 

< 30 years 60.6% (95% CI: 56.8-64.5) 98.2% (95% CI: 97.1-99.2) 89.5% (95% CI: 87.1-91.9) 90.6% (95% CI: 88.3-92.9) 

> 30 years 64.9% (95% CI: 61.1-68.7) 98.3% (95% CI: 97.3-99.4) 80.4% (95% CI: 77.3-83.6) 96.4% (95% CI: 94.9-97.9) 

Reported breastfeeding 

Yes 36% (95% CI: 31.3-40.7) 99.5% (95% CI: 98.8-100.2) 81.8% (95% CI: 78.1-85.6) 95.9% (95% CI: 93.9-97.8) 

No 66% (95% CI: 62.8-69.3) 97.6% (95% CI: 96.5-98.6) 86.8% (95% CI: 84.5-89.1) 92.2% (95% CI: 90.4-94.1) 
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ymptoms frequently associated with pregnancy could be used to iden-

ify pregnant women. 

onclusion 

The questionnaire performance was not completely satisfactory;

owever, it managed to identify pregnant women in the first trimester

uring mass treatment campaigns. The question on the last date of the

tart of the menstrual period yield the highest sensitivity and appeared

o be the key question to in combination with other questions. In ad-

ition, the signs that are normally linked with pregnancy (soreness of

he breast, darkened areolas, increased fatigue, nausea, and vomiting)

esulted to be not a good predictor of an actual pregnancy status in the

urrent study population. Further validation of these results in other

ountries with different cultures are recommended to fully evaluate the

erformance of this method. 
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ity members to explain the objective of the study. Kiswahili-translated

nformed consent forms were used to obtain consent from study par-

icipants. The objective of the study and study procedures were fully

escribed to the study participants before asking for their informed con-

ent. For illiterate participants, a thumb print was used to sign the con-

ent forms. To maintain confidentiality, all the data of the study par-

icipants were kept in a closed cabinet and whenever the data were ac-

essed, no participant name was disclosed, only the identification num-

ers of the participants were used to identify participants. Participation

n this interview were voluntary. Participation in the study was volun-

ary and free. All study participants were offered to obtain the result of

he pregnancy test. 
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