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Abstract 
 

Validation of A Pregnancy Planning Measure for Arabic-Speaking Women 

 

 

 

By Eman Almaghaslah 

 

 

 

Background: The planning status of pregnancy has been widely evaluated, but less in Arabic 

speaking countries. In particular, The London Measure of Unplanned Pregnancy (LMUP) has 

been applied and validated in many regions and languages, but not to Arabic.  

 

Objective: To conduct a psychometric evaluation study of the Arabic version of the London 

Measure of Unplanned Pregnancy (LMUP). 

 

Methods: We conducted a self-administered online survey that included 796 ever-married Saudi 

women aged 20-49 years. We evaluated the psychometric properties including content validity 

using the content validity index (CVI), structural validity using exploratory factor analysis 

(EFA), and substantive validity using hypothesis testing, contextual stability for the test-retest 

using weighted Kappa, and internal consistency using by Cronbach’s alpha. 

 

Results: The Arabic LMUP version psychometric analysis exhibited valid and reliable 

properties. The CVIs for individual items and at scale level were > 0.7. EFA confirmed a 

unidimensional extraction of the scale item. Hypothesis testing confirmed expected associations. 

The tool was stable with weighted kappa = 0.78, and Cronbach’s alpha = 0.88.  

 

Conclusion and recommendations: In this study, the validity and reliability of the Arabic 

version of the LMUP were confirmed according to internationally-accepted psychometric 

criteria. This LMUP version can be used in research studies among Arabic-speaking women to 

measure unplanned pregnancy and investigate correlates and outcomes related to pregnancy 

planning.  
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Chapter 1. Introduction 

Unintended pregnancy has received a remarkable amount of attention from public health 

professionals and social scientists. Public health professionals use unintended pregnancy as a 

proxy for understanding population fertility, family planning (FP), and to measure the  unmet 

need for contraception [2, 3]. Also, the reduction of unplanned pregnancy has become a key 

objective for many developed countries, such as the United States (US) by the US. Health and 

Human Services [3, 4] and  the United Kingdom (UK)  by the “Government's Sexual Health 

Strategy objective” [5] and global health organizations such as the United Nations Population 

Fund (UNFPA), which supports family planning interventions that aim to ensure that every 

pregnancy is wanted [6].  Moreover, social scientists have become more interested in studying 

unintended pregnancy as it has been linked to woman’s autonomy (her ability to decide to have a 

baby or not and the perfect time for her)  and to couples’ failure regarding contraceptive use, 

which might be because of unmet need for family planning, incorrect use of contraception, or 

absence of woman’s agency in practicing her reproductive rights[2]. Measuring unintended 

pregnancy must be conducted by a tool validated to insure data quality to identify relationships 

and enable accurate interpretation. 

1.1 Background of the Problem 

Unintended pregnancy, also referred to as mistimed, unplanned, or unwanted pregnancy, was 

found to be difficult to measure [7]. Unintended pregnancy might occur for socially 

disadvantaged women for several reasons which might include: the incorrect use of 

contraception, the use of unreliable contraception methods, personal factors, such as ambivalence 
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in deciding whether to have a new child or not, health-related reasons, contraceptive side effects, 

lack of awareness and knowledge, cultural factors, or partner rejection [8, 9].  

Unwanted pregnancies are speculated to have undesired consequences on maternal and fetal 

health. For example, unwanted pregnancies have been found to be strongly associated with high 

maternal mortality when a mother terminates a pregnancy via unsafe abortion or because of 

pregnancy complications [10]. Also, unwanted pregnancies have been linked to women receiving 

late antenatal care (ANC) follow-up [11], which potentially risks both fetal and maternal health 

in ways that could otherwise have been prevented if pregnancy-associated complications had 

been detected early.  Furthermore, children who are the result of unwanted pregnancies can 

experience negative outcomes later in life [12]. For example, the maternal consequences of an 

unintended pregnancy can limit the mother’s educational opportunities and stagger household 

finances, both of which could impact the income status of the whole family in the short and long 

term [13-15].  

 

1.2 Statement of the Problem 

Unintended pregnancy has been linked to negative maternal and child outcomes. Different tools 

were used to measure unintended pregnancy in the existing literature. Most were not validated, 

assuming pregnancy planning is a self-evident event [16], some used a single question format, 

which is not reliable to measure unplanned/unintended pregnancy [11, 16]. Unintended 

pregnancy should be measured through a valid tool to have scientific and clinical relevance. 

Barrett et al. investigated this in 2004, which led to the development of a  validated tool that 

addresses the complexity of pregnancy planning on a 6-item scale [16]. This measure, known as 
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the London Measure of Unplanned Pregnancy (LMUP),  has been adopted in multiple 

international settings [17]. 

Putting this in an Arabic context, such as in the Middle East and North Africa (MENA) is 

challenging, for the fact that it is not only a region of developing countries, also it has varying 

level of fertility rates; ranging from 1.9 children per woman in Lebanon in 2004, to 6.2 in Yemen 

at 2003. Also, they have a high level of unintended pregnancies [2]. Family planning is 

permissible in MENA countries, where Islam is the dominant religion. These countries do not 

actively limit family planning information and services [18]. Data from Pan Arab Population 

and Family Health from six countries PAPFAM (Algeria, Lebanon, Morocco, Palestine, Syria, 

and Yemen) indicates that there were 1.2 million unintended births based on data from the 

Demographic and Health Survey (DHS) survey [2]. Moreover, unintended pregnancy has 

recently been studied in Saudi Arabia, estimating that 53% of a convenience sample of 

postpartum women had unintended pregnancies. This estimate defined unintended as mistimed 

and unplanned pregnancy [14], but no clarification about the used tool  to assess unintended 

pregnancy. Yet, there is no standard method available in Arabic that can estimate the level of 

unintended pregnancies for Arabic-speaking women or study its related outcomes. As 476 

million people speak Arabic world-wide, according to Ulrich Ammon from the University of 

Dusseldorf, this issue needs to be overcome.  

 

1.3 Statement of Purpose 

Therefore, this study aims to develop an Arabic version of the LMUP and test its psychometric 

properties in Arabic-speaking women.  
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1.4 Significance Statement 

This study is intended to facilitate future research for those who are interested in studying 

pregnancy planning and intention in Arabic speaking nations. There is a huge need for valid data 

that can guide policy that would lead to a decrease in maternal and fetal mortality.  

 

1.5 Terms and Definitions 

Unintended pregnancy was interpreted differently in the seminal literature [4]. Attitudinal 

measures (intended, wanted, and timing) were used interchangeably with women’s behavioral 

measures (trying to get pregnant or not). Using attitude measures, namely “unintended” and 

“unwanted”, may not be interpreted as opposite to “intended” and “wanted” from a woman’s 

perspective. A woman may regard an unwanted pregnancy as mistimed and not as opposite to 

wanted. Understanding planned pregnancy as a measure that could be a combination of 

attitudinal and behavioral factors adds another dimension to the pregnancy intention 

measurement [4]. In some circumstances, unplanned pregnancy was referred to as ‘unintended', 

‘mistimed’, or ‘unwanted’ [16, 19]. While some research studies used the words interchangeably 

[4], others used conservative words and avoided unwanted as it was seen to be harsh from a 

woman’s perspective to be used in reference to her baby [16]. In the PAPFAM project, wanting a 

pregnancy was measured as ‘wanted a child then’, ‘wanted later’, and ‘wanted no more’. They 

also considered that ‘every pregnancy should be intended and wanted [2]. But women 

themselves did not use any of these words deliberately , instead they used terms like 

“accident”[16, 20] or “mistake”[16]. There were volunteer answers, such as “had not wanted to 

become pregnant but was not trying to avoid it either’’ and ‘‘had not wanted to become pregnant 

but was happy when it happened’’ [4]. The latter comment volunteered by women themselves 
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shows the happiness and acceptance of pregnancy, where an unwanted pregnancy can still be 

seen as a positive outcome [21, 22].  

In summary, regarding mistimed pregnancy as unintended could potentially lead to interpretation 

and measurement errors. Measuring planning status for pregnancy as a behavioral measure 

would be more appropriate to inform reproductive health planning programs and policy maker 

[4]. 

 

Chapter 2. Literature Review 
2.1 Introduction 

The previous literature linked between unplanned/unintended pregnancy and maternal and fetal 

negative outcomes. The observed links from the literature utilized multiple tools to estimate 

unintended/unplanned pregnancy. These tools were not standardized nor validated. Moreover, 

they did not account for the complexity estimating such events. Later, a valid tool was developed 

in UK and subsequent translation and validations was conducted in many parts of the world. This 

study aims to validate this tool into Arabic, which can be used in the future demographic 

surveillance.  

 

2.2 Maternal Negative Outcomes and Economic Cost of Unintended Pregnancy 

Unintended pregnancy has been found to be associated with multiple adverse maternal outcomes 

[Figure1]. A systematic review and meta-analysis of longitudinal and cross-sectional studies 

evaluating the association between unintended pregnancy and perinatal depression, the authors 

found a 2-fold increase in maternal depression in both antepartum (Odds Ratio [OR]= 2.24, 

95%CI 1.88–2.68) and postpartum women (OR= 2.49,95%CI 1.50–4.13). They found no 
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difference in maternal depression whether the pregnancy was unwanted (OR= 2.01, 95% 

CI1.33–3.04) or mistimed (OR=1.92, 95% CI 1.41–2.61). Though there was difficulty pooling 

data from different tool measures for pregnancy intention, they found a consistent inverse 

association between pregnancy intention and maternal depression [23]. Similarly, women with 

unintended pregnancy were found to have a greater risk of postpartum depression in another 

study (Adjusted Odd Ratio [AOR] =1.34, 95%CI 1.08–1.68) for mistimed; (AOR= 1.98, 95%CI 

1.48–2.64) for unwanted pregnancy. Preparation for pregnancy was also seen to be 

compromised, including less prenatal and postpartum smoking cessation, less folic acid use, late 

presentation for prenatal care, and less likelihood to breastfeed for >8 weeks. [11]. A high 

association was found between unintended pregnancy and disadvantaged prenatal care when 

Demographic and Health Survey (DHS) data from five developing countries (Bolivia, Egypt, 

Kenya, Peru, and Philippine) were analyzed. Women with unwanted vs. mistimed & wanted 

pregnancy had the highest likelihood of receiving late (6 months or later) or no antenatal care 

follow-ups (p value <0.0001), and to have an unsupervised delivery (p value < 0.0001) in all 

examined countries [12].  

 

Additionally, many studies speculated the need for abortion as a marker of unintended 

pregnancy. The majority of abortions in developing countries were found to be unsafe. More 

than 60% of pregnancies in the world occur because of contraceptive non-use or contraceptive 

failure. Using contraception can reduce the economic and health burden i.e. the need for abortion 

and its associated risks of mortality and morbidity [11]. Hospitalization costs of safe abortion 

and the risks from unsafe abortion can be prevented with proper family planning (FP) service  
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Figure 1. Pathways* for the impact of unplanned pregnancy on maternal and newborn 

outcomes  *[11]  established correlations from previous literature by previous survey tools.  ---The need for 

validation of the pregnancy planning measure to establish the relationships.  

 

that meet contraceptive needs of women at risk[11]. Achieving unmet needs with FP would 

reduce maternal death by up to 19%, equaling 150,000 maternal deaths annually [11]. Abortion, 

childbirth, or pregnancy result in as many as 30 disabled or injured women for every maternal 

death occurrence [10].  Globally, FP, in comparison to public health intervention, has been found 

to be the highest cost-effective tool that prevents unintended pregnancy and sexually transmitted 

infection like HIV.  For every dollar paid in long-acting reversible contraception (intrauterine 
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contraceptive device & implants), seven are saved in unintended pregnancy [11], which can 

reduce the economic burden both at the individual level and nationwide. It is seen that household 

wealth is significantly associated with unsupervised delivery according to intention status; in the 

poorest households, the odds were increase six times ( 95% CI4.06, 9.32) in comparison to the 

richest ones [12]. In conclusion, the need and the positive outcomes of family planning are well 

established. However, investigating unintended pregnancy by a validated tool as a distinct life 

event/status and the circumstances around it would result in different latent attributes. And, that 

might help understanding how efficiently can reproductive health program can be. 

 

2.3 Infant negative outcomes 

The evidence around negative neonatal or infant outcomes in relation to unplanned pregnancy is 

stronger and non-questionable in relation to the lack of appropriate birth spacing (< 30 months) 

[11]. There is conflicting evidence whether unintended pregnancy has a direct negative fetal 

outcome [24]. Lack of appropriate birth spacing was investigated in Latin America using DHS 

data from 17 developing countries. The risk of 1) preterm birth (<37 weeks of gestation), 2) 

small for gestational age (i.e. baby weight is less than 10th percentile for gender and gestational 

age), and 3) low birth weight (< 2.5 kg) was higher in infants born with less than 6 months birth 

interval in comparison to 18 month to 2 year intervals [11]. Furthermore, the adjusted odds of 

neonatal mortality rates, infant mortality, and under five mortality after an 18 month to 2 year 

birth interval was significantly higher in comparison to 3 to 4 year birth intervals (AORs 1.67, 

1.85, and 1.91, respectively) [11].  In contrast, in a national longitudinal data survey of youth, 

there was limited correlation between unwanted pregnancy, birthweight and child cognitive 

abilities [24] after adjustment for family background. Women would report unwanted pregnancy 
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for higher child order (i.e. higher parity e.g. third or more) [12].  An analysis of DHS data 

estimated that the odds of the third child to not be fully vaccinated was significantly higher 

(AOR 1.6 (95% CI 1.12, 2.28)) in Kenya (AOR 1.24, 95% CI 1.09, 1.41) and in Peru in 

comparison to the first or second child. In this study, they discussed that developmental and 

health status of the unwanted child was correlated with family size rather than the birth order of 

the unwanted child [12].  No significant negative neonatal outcomes, i.e. low birthweight < 2.5 

kg, macrosomia > 4 kg, neonatal intensive care admission, congenital defects, Brachial plexus 

injury, hyperlipidemia, neonatal death, or other complications were seen in relation to unplanned 

pregnancy in Belgium, where these mothers had a median LMUP score for the aforementioned 

birth-outcomes is 11 (Inter-Quartile Range [IQR] 2), which reflect planned pregnancy [9].  

Considering that research about pregnancy intention and its related fetal outcomes in developing 

countries is scarce, more investigation has to be conducted to measure these relationships [11].  

Abstract2.4 Correlates and Risk Factors of Unintended Pregnancy 

Young age group, first sexual intercourse before age 16 years, current smoking, not cohabitating/ 

with no partner, and lower educational attainment was found to be associated with unintended 

pregnancy[5], [25]. The contradicting finding was found in a recently published longitudinal 

cohort study with a multi-method data collection approach, observing 3,795 Australian women 

ranging in age from 18-23 years. Researchers found that women who report ‘accidental' 

unintended pregnancy were found to be at the age of 21.2 + 1.7 years, in a cohabitating 

relationship, or were engaged or married. Similar to the earlier study, they found that unintended 

pregnancy was significantly associated with early age of sex initiation (mean 15.5 +1.6 years, p-

value <0.001) [20]. However, they acknowledged that these data lacks accuracy, where the 

pregnancy intention was measured by asking the following simple one-dimensional question. 
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“Have you ever become pregnant by accident?” This did not address the complexity of 

unintended pregnancy and its susceptibility to recall bias as women tend to change their intention 

status after delivery [20]. Analysis of DHS data from the Middle East and North Africa also 

found that higher parity (number of ever-born children) was associated with unplanned 

pregnancy. Woman who had four or more children tend to report unwanted pregnancy more than 

women with a lower number of children. And as women attain higher level of education, they 

tend to be at lower risk of unintended pregnancy [2]. These associations were drawn from non-

validated tools. Although the DHS had standardized English and French versions, it was not 

standardized in local languages, which can influence participants’ understanding of the questions 

[26].  

2.5 Pregnancy Planning/Intention Tools 

Maternal and fetal outcomes were linked to unintended/unwanted pregnancy using different tools 

to characterize maternal pregnancy intentions. Previous surveys used to estimate pregnancy 

intention/ wanted-ness are summarized in Table 1. These important national and international 

surveys have some limitations. Some of the limitations discussed by Barrettes et al. 2005,  

include that the use of a single question that uses the terms “intention”, “planning”, or “wanted” 

terms is generally unreliable [27]. The interpretation of intention by researchers might not be the 

same as it is in the reality. As seen in National Survey of Family Growth (NSFG), intended 

pregnancies were estimated as a sum of pregnancies interpreted as wanted (i.e. respondent 

answered “right time, later, or didn’t care” on question 5 [See Table 1] and answered “Yes” to 

question 3). On the other hand, unintended pregnancy was estimated as a sum of the unwanted 

and mistimed pregnancies.  The analysis of NSFG by this method introduces indistinct and 

misrepresenting intention interpretation to the readers and to the body of the literature as  
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Table 1. Pregnancy intention tools 

Year Question Categories Interpretation 

National survey of family growth (NSFG) [3] 

1973-2016 

1- Before you became pregnant . . . had you 

stopped using all methods of birth control? 

1- Yes, No 

 (If Yes, go to 2; If No, 

if no go to 3) 

  

2- Was the reason you had stopped using 

any methods because you yourself wanted 

to become pregnant? 

2- Yes, No, I don’t 

know (If yes, go to 5; If 

No, go to 6; If I don’t 

know, go to 4) 

  

3- At the time you became pregnant . . . did 

you yourself actually want to have 

a(nother) baby at some time? 

3- Yes, No 
3-Yes= Wanted 

No= Unwanted 

4- It is sometimes difficult to recall these 

things, but just before that pregnancy 

began, would you say you probably wanted 

a(nother) baby at some time or probably 

not? 

4- Probably yes, 

Probably no, Didn’t 

care 

4- Probably no = 

Unwanted 

(If probably yes, go 

to5; if probably no or 

didn’t care, go to 6) 

5- Did you become pregnant sooner than 

you wanted, later than you wanted, or at 

about the right time? 

5- Sooner, Later, Right 

time, or Didn't care 

5- Sooner= Mistimed 

 

-Right time, later, 

didn’t care= Wanted 

1995-2016 

6- Happiness measurement: asked the 

respondent who happy show was when she 

know she was pregnant 

6- A 10-point scale 

ranging from very 

happy to very unhappy 

7-  Ambivalent measurement: asked the 

respondent about her feelings around here 

pregnancy: e.g. 

7- A 10-point scale 

ranging from strongly 

agree to strongly 

disagree e.g. Strongly 

agree 

7- Maximum 

ambivalence 

Demographic and health survey (DHS) [10] in more than 90 countries 

1948-2016 

"At the time, you became pregnant with 

[name of last-born child], did you want to 

become pregnant then, did you want to 

wait until later, or did you want no more 

children at all?" 

"I wanted to get 

pregnant then" 
Intended 

"I wanted to get 

pregnant later" 
Mistimed 

"I did not want any 

more children" 
Unwanted 
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discussed by Klerman, 2000 [4] because the intention was correlated to maternal and fetal 

outcomes and their interpretations might be incorrect. 

 

2.6 London Measure of Unplanned Pregnancy (LMUP) construction and implementation  

In the year 2002, Barrett conducted an in-depth investigation on women's understanding of 

"planned, mistimed, unwanted" pregnancy and circumstances around pregnancy planning and 

what factors would be associated with pregnancy planning. There were two rounds of in-depth, 

qualitative interviews with 47 women who either kept their pregnancy or opted for termination. 

Barrett found that four criteria applied to the term "planned” pregnancy: clear intention for 

pregnancy, intentionally not using a method of contraception, having a partner agreement, and 

pregnancy preparation by choosing the right time and/or broader life preparation in general 

There was no consensus in the terms used by the women in understanding the words of intended, 

wanted, and planned vs. unintended, unwanted, unplanned; Most might say ‘accident/mistake’

Continue: Table 1. Pregnancy intention tools. 

Year Question Categories Interpretation 

Pregnancy Risk Monitoring Assessment System (PRAMS) by CDC [10] 

1987-2016 

 "Thinking back to just 

before you got pregnant, 

how did you feel about 

getting pregnant?’’ 

‘‘I didn’t want to be 

pregnant then or at any 

time in the future, or I 

wanted to be pregnant 

later.’’ 

Unintended   

 
‘‘I wanted to be pregnant, 

sooner, or I wanted to be 

pregnant then’’     

Intended   

Cross-sectional survey data from Indonesia [10] 

1996 
"Ever experience 

unintended pregnancy" 

"Subjective (respondent 

report)" 

Ever vs. never had 

unintended pregnancy 

Contraceptive Use, Pregnancy Intention and Decisions (CUPID) [17] 

2011-2014 
"Have you ever become 

pregnant by accident?" 
Yes 

Unintended 

  *for clear up-to-date reference with specific modifications, see survey websites, as this information is beyond 

this study’s purpose. 



 

 

[16].  Two years later, Barrett developed a measure for unplanned pregnancy in a mixed method 

study. She depended on the qualitative phase results, which were a flexible, normal conversation 

model to capture the circumstances surrounding when women get pregnant. After gathering the 

essential elements from the women's experiences, she did a second interview for the participants 

after delivery as some data suggests women tend to change the status of pregnancy intention 

after delivery. Then, the items were tested in a pilot phase in an interview module to capture 

women's understanding. Next were the two psychometric quantitative field tests, item analysis, 

and selection. At the first round, the measure contained 11 items, which were trimmed off in the 

second round by removing items which had a total-item correlation of less than 0.2 in the 

exploratory factor analysis. The final tool consisted of the following six items: contraceptive use, 

timing, intention, desire for motherhood, partner influence, and preparation for pregnancy. 

Acceptability was tested and found that it was acceptable for all women regardless of the 

pregnancy outcome, which means it might be used in any setting including national or 

international surveys [28]. Furthermore, this tool was validated for English and Spanish-speaking 

women in the United States [29], Kannada and Tamil-speaking women in India [30], Chichewa-

speaking women in Malawi [31], Persian-speaking women in Iran [32], and Portuguese-speaking 

women in Brazil [17]. These validated versions of the LMUP measure pregnancy planning in 

their specific setting.  As we will demonstrate, the complexity of measuring planning pregnancy 

is different in each context, which might have different maternal and fetal outcomes.  

 

2.7 Items of LMUP 

2.7.1 Contraceptive use: Studies have shown that in order to plan for a pregnancy women 

would deliberately stop using contraception in alignment with other preparatory actions [16]. 
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This was illustrated in the Australian longitudinal cohort survey Contraceptive Use, Pregnancy 

Intention, and Decisions (CUPID) found that 73% of women who reported unintended 

pregnancy were using a contraceptive method at the time of conception with the majority of 

them using one form of contraception (70%) and 28.6% who were using oral contraceptive pills 

(combined or progestogen only) [20].  

2.7.2 Timing: A wider context for pregnancy planning may include the correct timing for a 

pregnancy. While the correct timing may not mean an exact month rather than the preparation 

during a specified period [16]. An analysis conducted on DHS data of 30 African countries from 

2006-2015 found a wide discrepancy on unwanted pregnancy and mistimed pregnancies ranging 

from (<1%-40%) and (7%-41%), respectively. They attributed the discrepancy to two factors, 

mistranslation and the subject complexity. The English version was standardized across all 

countries, but there were many local languages for which they did not standardize the 

translations. Secondly, intention for a pregnancy has a complex socially imbedded dimensions 

[26]. 

2.7.3 Desire for motherhood: Some women who reported unplanned pregnancy might have 

some desire for motherhood [16]. Desire for motherhood seems to be unclear when it is 

measured at a different time during pregnancy. Researchers investigating the 2006-2010 NSFG 

observed that the mid-pregnancy feelings toward pregnancy seem to be resolved at the end of the 

pregnancy toward wantedness. This change in the level of desire is significantly associated with 

women’s age (20-31 year), being in a relationship at time of conception, high level of education, 

women income, having high religiosity, and race/ethnicity (Hispanic) [33].  

2.7.4 Intention: The pregnancy intention was described by women in many ways. Some 

interpreted it as synonymous to planned and/or deliberate cessation of birth control methods; 



 

 

others described it with intense planning behaviors and choosing the right time for conception 

[16]. 

2.7.5 Partner influence: Women used the term planned to describe a pregnancy when there was 

a discussion and consensus between couples to have a baby, or when they had prospective 

agreement of having a baby in women’s or couple’s life [16].  

Communication with a partner and his approval was found to play a role in the use of family 

planning methods. In addition, many social factors, such as relationship power dynamic, 

patriarchal gender role, desire for a specific gender, pressure form extended family or partner 

influence, can limit women’s ability to exercise their reproductive rights and be at risk of 

unplanned pregnancy  [34]. Being in a relationship with an extreme level of partner influence as 

seen in relationships with intimate partner violence (IPV) has been determined to be a risk factor 

for unintended pregnancy [35]. 

2.7.6 Preparation before pregnancy: In a cross-sectional study, conducted in the UK to 

investigate how women plan and prepare for pregnancy, it was found that women with planned 

pregnancies are more likely to change their behaviors i.e. reduce smoking (68%), reduce alcohol 

intake (49%), and to have a dietary modification (38%). Although there was limited knowledge 

of the importance of folic acid supplements intake during pregnancy among participants, women 

with planned pregnancies were the group with the highest intake of supplements like folic acid 

(31%) or folic acid with a multivitamin (32%). On the other hand, women with unplanned 

pregnancies or who were ambivalent were found to have less positive behavior changes, with 

94% of women who had unplanned pregnancy and 84% of those who were ambivalent not taking 

folic acid [36].  
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Interaction between items: 

These factors associated with unintended/unplanned pregnancy influence each other. As seen in 

different studies, partner reproductive coercion affects consistent, correct use of contraception 

[37]. Additionally, desire for motherhood/intention decision from women’s perspective captured 

the essence of pregnancy status, regardless of contraceptive behaviors [16]. Also, positive child 

outcomes were found to not be significantly different between mistimed and wanted pregnancy 

[12], which raised the question of whether or not more effort has to be put towards understanding 

the directionality in the hypothesis regarding negative birth outcomes to unplanned pregnancy. 

So, we aim in our study to validate a tool that can be used with confidence to measure unplanned 

pregnancy in order to measure maternal and child outcomes.  

 

 

Table 2.  Comparison of the validation results of the original London Measure of 

Unplanned Pregnancy (LMUP) and its validated versions 

 
Internal consistency: 

Cronbach’s alpha 

Test- retest: Weighted 

Kappa 

Construct 

validity: Principal 

Component Analysis 

(Eigenvalues) 

UK – English  0.92  0.97  4.33 

USA – English  0.78  0.72  2.9 

USA – Spanish  0.84  0.77  3.4 

India – Kannada  0.76  0.43 2.66 and 1.05 

India – Tamil  0.71  - - 

Malawi – Chichewa  0.78  0.80  3.1 and 1 

Iran – Persian  0.87  - - 

Brazil – Portuguese  0.81 - 3.12 

Adopted from [17] 

 



 

 

2.8 Unplanned pregnancy in Saudi Arabia  

Unintended pregnancy has recently been studied in Saudi Arabia, estimated that 53% of a 

convenience sample of postpartum women had unintended pregnancies. This estimate defined 

unintended as mistimed and unplanned pregnancy, without further clarification of the tool was 

used for this estimate [14]. Contraception as a family planning cornerstone is considered not only 

as a tool that contributes to when and how to plan for a pregnancy [8], it is a tool to ensure birth-

spacing that contributes to healthy pregnancy, and reduces negative maternal and infant 

outcomes [38]. In recent years, sociodemographic trends have changed with Saudi women 

attaining higher levels of education and increased accessibility to work labor, which have 

resulted in a change in women’s beliefs on childbearing and behaviors observed, evident by 

lower fertility rates and inclination towards child spacing [39, 40]. Considering Saudi females as 

our target population, the crude maternal mortality rate (MMR) is 2.3 cases per 1000/persons in 

2016, and post-neonatal mortality rate for children aged 29 days to 1 year is 4.82/1000 live born 

infants[41]. Although these rates are considered acceptable in comparison to the global trends for 

IMR and MMR (216/ 1000 person) [42] and (32/1000 live born) respectively [43]. Moreover, the 

country prevalence of contraceptive use by childbearing age (15-40-year-old) in married Saudi 

women is 28.2% [41], which is low in comparison to the global trend of contraceptive use in 

most world regions (64% in 2015) [44].Although KSA has very low contraceptive use rates (less 

than 30% usage by ever-married Saudi women of childbearing age), the country has a low 

fertility rate (2.4 children per woman) [41]. Given the illegality of abortion unless to protect 

physical or mental health [45] and existing barriers in accessing emergency contraception [40], 

effective family planning services have to be in place to enhance planned pregnancy, which 

would prevent negative maternal and child health outcomes[11]. Therefore, a reliable 
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measurement of unplanned pregnancy in Saudi Arabia with a validated tool would provide a 

means to monitor family planning success. The purpose of this study is to establish a valid and 

reliable measurement tool. 

Chapter 3. A- Methodology 
3.1 Introduction 

Up to this point, none of the earlier versions of demographic surveys (e.g. DHS) that collect 

information about pregnancy intention/planning, have validated or standardized an Arabic 

version of their survey. And, even such surveys have already been deployed in many Arab 

countries [46]. Given that, there are 476 million Arabic-speaking people around the world, yet no 

validated measuring tool for demographic surveying, this presents a potential gap in the data 

collection[47]. Thus, the purpose of this study is to validate an Arabic-translated version of the 

LMUP and psychometrically validate in order to ensure accurate measurement of unplanned 

pregnancy in Arabic-speaking settings. These more accurate measurements of unplanned 

pregnancies in Saudi Arabia will be provided for use in family planning services. 

3.2 Population and sample   

Arabic-speaking Saudi women who were ever pregnant and of childbearing age (15—49 years) 

were the target population of this study. A self-administered online survey of the Arabic 

pretested version of LMUP was conducted. Social media platforms (e.g. WhatsApp) were used 

to recruit study participants using a non-probability sampling design.  

The sample size calculation for psychometric studies is not a frequently applied practice, but is 

recommended [48]. Therefore, this study conducted sample size calculation and estimated that 

383 responses would be an appropriate sample size for this study.  The assumptions for sample 



 

 

size calculation included a 53.5% prevalence of unplanned pregnancy in Saudi Arabia [14], a 

confidence level of 95%, a design effect of 1, and a 2016 population estimate of 5,950,182 ever-

married Saudi women of childbearing age (15—49 years old) [41].  

A total of 962 women responded to the survey within a period of 11 days. Of this total, Twelve  

responses were removed for women who never had a pregnancy and who were not currently 

pregnant, because the LMUP is designed for retrospective measurement of pregnancy planning 

status [49]. For the test-retest assessment, women were recontacted after a period of 7 days and 

asked to retake the survey. A total of 24 women did the retest. A participants’ flowchart is 

presented in Figure 2. 

3.3 Research design   

A cross-sectional study was conducted among 796 ever-married Saudi women of childbearing 

age (15—49 years old), who have been pregnant at least once.  

The study was approved by Emory University’s Institutional Review Board (IRB) following an 

expedited review (IRB approval number IRB00093915). All participants consented to study 

participation. 

 3.4 Instrument  

The London Measure of Unplanned Pregnancy (LMUP) was designed in 2002 [5], then validated 

to be used in the United Kingdom in 2004 [6]. Then, it was translated and validated to be used in 

multiple countries using the native language of those countries including the United States, 

Malawi, Iran, India, and Brazil [7-11] [Table 2.]. The scale’s simplicity, and its substantial 

world-wide usage, means that it produces consistent results in the measurement of unplanned 

pregnancies, and implies its appropriateness as a reliable method in assessing unplanned 
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pregnancies. The scale measures the circumstances around a woman’s most recent pregnancy in 

regards to contraceptive use, timing, intention, and desire to have a baby, discussion with the 

partner, and preconception preparation. The questionnaire is preceded by sociodemographic 

questions for hypothesis testing, to measure respondent diversity and its representation of the 

desired population. It includes age, level of education (i.e. primary school, intermediate school, 

secondary school, diploma, bachelor, and post-graduate), area of residence (i.e. urban or rural), 

region in Saudi Arabia, number of pregnancies, number of children, whether the respondent is 

currently pregnant or not (gestational age if pregnant), whether currently lactating (postpartum) 

or not and age of the last child.     

 

The analysis of the LMUP score ranges from 0-12, with a total of 6 questions, and each question 

(item) categories are scored 0,1, 2. The higher the score, the higher the pregnancy planning and 

intention. By avoiding dichotomous answers in the scoring of this measure, such as “planned” 

and “unplanned”, the measurement of ambivalence in pregnancy intention is possible. This has 

been found to be helpful for understanding its associated sociodemographic correlates[13, 33]. 

Therefore, with the full range of the score displayed, additional information about each 

individual score is presented. According to Barrett [50], a score cut-point of less than 3 indicates 

unplanned pregnancy, more than 10 indicates planned pregnancy, and scores in between indicate 

ambivalence of planning pregnancy[16].  

 

3.5 Procedures  

The LMUP tool was translated into Arabic by the principal investigator (PI) who is fluent in 

English and Arabic. Then, an online questionnaire was prepared by the PI for piloting. The 



 

 

questionnaires –Arabic and English— are found in Appendix I. They are preceded by a consent 

form that describes the study purpose, target population, age group, and a complete review of 

participants’ rights. To obtain the consent of participants, women were required to select “agree” 

in order to be eligible to participate in the study.  

 

The questionnaire included two sections. The first consisted of sociodemographic questions 

which were included for hypothesis testing, and to measure the sample representation in 

comparison with the national demographic data. The second section contained the 6 items of 

LMUP (contraceptive use, timing, intention, and desire to have a baby, discussion with the 

partner, and preconception preparation).  

 

The Arabic version of the LMUP was then piloted among five Saudi women who were eligible 

for study participation; they were contacted by phone to ensure accurate wording of 

questionnaire and its acceptance. Following the pilot, to further review the survey for content, a 

field epidemiologist from the Hubert Department of Global Health at Emory was recruited to 

provide additional feedback. This epidemiologist had worked extensively in Arab settings and 

has familiarity with Arab culture. 

 

The tool was modified based on recommended changes and was back-translated to English by an 

official translation services office in Saudi Arabia and we ensured that the back translation had 

consistent structure and content with the original version of LMUP. A few changes were made 

according to the results of the pretest. First, we altered the choice categories on pregnancy 

preparation item of the Arabic LMUP by removing “alcohol” and adding “partner smoking outside 
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of the house” as a culturally acceptable measure for pregnancy preparation. Second, instructions 

for each question were summed up in the beginning of the tool then changed for the last question 

to choose all that apply. Furthermore, we evaluated whether the use of “partner” as it appeared in 

the original LMUP was understandable as “husband”. This was confirmed, and accordingly no 

changes were made to the term. The last change was the introduction of the Arabic word “ْْأرُْزَق” / 

‘blessed’ in the desire item of LMUP that asks about desire to have a baby, as this is the term that 

is used in Arabic for the word “having a baby”. The LMUP back translation was consistent with 

the original English version.  

 

Then, the Arabic survey was disseminated electronically via social media platforms (Facebook, 

Twitter, and WhatsApp©) to obtain a psychometric evaluation of the LMUP for Arabic speaking 

women. Electronic surveys were chosen for faster, long-distance, and anonymous data  

 

             

 

 

 

 

 

 

 

 

 

 

Figure 2.  Participant flow chart  

N= 962 Total respondents 

N= 59 Missing all demographics and 

LMUP items 

N= 71 Missing all LMUP items 

N= 12 ineligibles (never had a 

pregnancy) 

796 Eligible 

24 retest 



 

 

collection. Data was collected between February 11—22, 2017.  

To assess content validity, another online questionnaire found in the Appendix III. was 

developed for specialists in family planning to rate the LMUP questions according to relevance 

in the Arabic context. The rating was structured on a four-point Likert scale (totally relevant, 

relevant, slightly relevant, not relevant).  

 

3.6 Validity assessment and statistical analysis   

Patient reported outcome (PRO) tools have to be psychometrically validated in order to be usable 

in clinical research [48]. The analysis of the psychometric properties of the Arabic LMUP was 

done through content, structural, substantive, as well as the generalizability aspects of validity 

[51]. 

A. Content validity: is “the ability of an instrument to reflect the domain of interest and the 

conceptual definition of the construct” [48]. The scale content relevance and representation to the 

pregnancy planning is determined by face validity, and technical quality of the items and their 

relationship to the content validity. Evidence of face validity and technical quality of the items 

determine content validity. Face validity achieves the acceptability of the tool in the context of a 

woman’s country [48]. We established face validity by pilot-testing the Arabic version of the 

LMUP in a group of five Saudi women and modifying the wording of the instrument according 

to the results of the pilot. The technical quality of the tool was established by using experts’ 

judgment. We asked multiple Saudi family planning (FP) experts from the department of the 

Obstetrics and Gynecology to rate the LMUP items according to the item relevance, using social 

media platforms to reach out for specialists’ names, specialty and their hospital affiliation. 

Twelve specialists gave their items rating, two were excluded (one was from general surgery and 
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not a FP expert, and the other one provided ratings but commented that he/she did not understand 

the required task). These experts’ rating provided feedback regarding suitability and the 

compatibility of the items in the validated measure[52].  

 

We measured the content validity index for individual items (I-CVI) and for the whole scale (S-

CVI). For I-CVI, the Likert scale was scored as 4= totally relevant, 3= relevant, 2= slightly 

relevant, 1= not relevant. Then, the score was dichotomized (3 or 4= relevant; 1 and 2= not 

relevant). I-CVI was calculated by computing the number of expert-rated relevance divided by 

the total number of raters. Ideally I-CVI should not be less than 0.78 if there are 6 or more raters 

[53]. The S-CVI was calculated using the averaging method, where the average I-CVI was 

divided by the number of raters, as it reflects more on the averaging of the quality of item 

agreement rather than average rater’s performance. S-CVI should have a value of 0.8 at 

minimum. Also, the range (maximum-minimum) for I-CVI gave accurate assessment about the 

overall agreement of each individual item included in the validated tool [53].  

 

B. Structural validity:   judges the scoring coherence between scoring structure and the 

structure of the target domain. And this is established by collecting evidence that reflects the 

correlation of the tool items and the tool scores [51]. In other words, collecting evidence that 

measures the ability of the (LMUP) items’ construct to measure planned pregnancy status as one 

item and to be correlated to the LMUP structure. Exploratory factor analysis (EFA) was used 

with the principal axis factoring (PAF) extraction method. In EFA, if items load on one factor 

(eigenvalue >1) this means that we are measuring one factor, which is the planning status of 

pregnancy (LMUP).  The underlying latent structure would be explained by the extracted shared 



 

 

variance. Also, the strength of individual item relatedness to the scale in factor matrix was 

measured. Each item in the factor matrix ranges from 0 to 1. The closer the item to 1, the 

stronger the relatedness to the measured scale [54]. When the score nears 0, this can mean that 1) 

the item is too easy to be answered or too difficult; “item endorsement” should be > 10% and < 

80%, or 2) it may not measure the target construct. Additionally, item communality in the EFA 

established the data’s strength in the factor analysis (i.e. showing unified high communalities 

without cross item loading among factor analysis); it also showed strong variables loading on 

each factor(s).  Communalities are essentially item correlation, with >.8 meaning high and 

between .7 to > .4 reflecting moderate to low communality. If an item scored < .32, the item may 

not be related to the rest of items in the scale, or more factor exploration is recommended [55].  

 

C. Substantive validity examines the ability of the tool (LMUP) score to reflect a literature 

evidence or theoretical framework to be in coherence with the target population attitudes [52]. 

This was established by hypothesis testing. Hypotheses testing is determining whether the 

respondent score is compatible with the literature evidence or not, regarding the planning of a 

pregnancy. We tested two hypotheses: 1) that highly educated women tend to plan for pregnancy 

[22], i.e. they have high LMUP scores; and 2) that women with higher parity tend to report their 

pregnancy as unwanted [28], i.e. they have low LMUP score. Kruskal-Wallis test was used to 

evaluate differences in median LMUP scores by education and parity.  

 

D. Generalizability: is the ability of the scale to be generalized among different populations 

with variable characteristics and in different settings. Establishing generalizability by collecting 

evidence of contextual stability and reliability. Contextual stability is the ability of an instrument 
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to achieve consistent results in different time periods and/or in different settings, which are 

called situational and cross-sectional consistency, respectively [51]. Situational consistency tests 

whether answering the tool in different time would change the score results. We assessed 

situational consistency of the LMUP by calculating linear weighted Kappa (the non-parametric 

equivalent for intra-class correlation coefficient) for the test-retest reliability. In the test-retest 

reliability, we asked the respondents to retake the questionnaire on any day the following week 

after the first administration). The anonymous data linkage between first and second 

administration was done via deterministic data linkage, using unique identifiers, including: age, 

parity, level of education, residency, and region. We could not assess long-term reliability (i.e. to 

test if women in postpartum may change her LMUP score from unplanned to planned or to 

wanted pregnancy, due to time constraints). Kappa score was interpreted as follows: moderate 

agreement (scores 0.4 - < 0.6), substantial agreement (scores 0.6- < 0.8), and almost perfect 

agreement (scores 0.8-1.00) [29].   

Cross-sectional consistency tested whether women in different settings, i.e. residing in urban or 

rural areas, would have different score distribution. We assessed cross-sectional consistency by 

testing the difference of the LMUP score between urban and rural settings. Mann-Whitney U 

(the non-parametric equivalent of t-test) tests the median change of the LMUP score, between 

the two-residency locations.  

 

Finally, reliability represents the tool’s ability to give a constant outcome every time. That was 

done by assessing Cronbach’s alpha statistics, which assumes that the average correlation of the 

set of items was a good estimate of the scale we were trying to measure. Cronbach’s alpha (> 

0.7) would be acceptable. Analysis were carried out using IBM SPSS Statistics Grad Pack 24 for 



 

 

Mac (SPSS Inc.: SPSS for Mac, Version 24).  

 

Chapter 3. B- Results 
 

Pilot, main sample and retest sample characteristics: 

The pilot sample included 5 women, their mean age was 32.4years, from eastern province of Saudi 

Arabia. Where the main sample had a total of 962 responses was collected, out of which 796 with 

complete data were analyzed.  The majority of the respondents were from the eastern province of 

Saudi Arabia (87%); their median age was 32 years (IQR 28,38); most of them had at least a degree 

level of education (65%); around 60% were not pregnant nor nursing; and the median number of 

children the women had at the time of the study was 2 (IQR 1,4). The distribution of the LMUP 

score according to the sample characteristics is shown in [Table 3].  

 

For the retest sample, the majority resided in the eastern province (95%), two thirds had at least a 

degree level of education, 25% were pregnant and most of the pregnant women were in the last 

trimester, the median age of the last child was 3 years, and the median number of children was 2. 

On average, they sent the second response 5.4-days after the first response.  

 

LMUP Score  

 
The distribution of LMUP scores is shown in Figure 3. The median score was 8 (IQR 4,11). Twenty 

three percent (n=180) of the participants had unplanned pregnancy in the last or the current 

pregnancy (LMUP score 0-3), 36% (n=283) were in the ambivalent group (LMUP score 4-9), and 

42% (n=333) had their pregnancy planned (LMUP score 10-12). 
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Table 3. Difference in the London Measure of Unplanned Pregnancy (LMUP) score by 

characteristics of the study sample of Saudi women.  

 

N (%) Median (IQR)  P value 

Residence 
 

 0.179/0.461* 

Urban 606 (76) 8 (3,11)  

Rural 190 (24) 8 (4,11)  
  

  

Pregnant 107 (13) 9 (4,11)  

Nursing/ postpartum 214 (27) 8 (4,11)  

Not pregnant nor nursing 475 (60) 10 (6,12)  
  

  

Parity 

 

 <0.0001** 

Currently pregnant with the first child 0 18 (2) 10 (6,12)  

1 186 (23) 10 (4,11)  

2 222 (28) 8 (4,11)  

3 159 (20) 6 (3,10)  

4 122 (15) 6 (2,10)  

5 47 (6) 5 (2,9)  

6 or more 37 (5) 4 (2,7.5)  

    

Age (years) 

 

 0.352** 

20-24 66 (8) 9 (5,11)  

25-29 179 (22) 8 (4,11)  

30-34 259 (33) 9 (4,11)  

35-39 145 (18) 8 (3,11)  

40 and more 147 (18) 8 (3,10)  
  

  

Educational attainment 
 

 0.011** 

Primary school 6 (1) 9.5 (4.25,10.50)  

Intermediate school 10 (1) 8 (5.75,10.25)  

Secondary school 149 (19) 7 (3,10)  

Diploma 111 (14) 7 (4,10)  

Bachelor 422 (53) 8 (4,11)  

Post graduate 99 (12) 10 (5,11)  
  

    

* Mann-Whitney p value (median/ distribution) of LMUP are the same across residency categories (urban, rural).  
** Kruskal-Wallis test showed the distribution of the LMUP is not the same across education categories. 



 

 

Validity Measures 

A. Content validity 

The scale’s content appropriateness was confirmed by experts rating, 10 family planning 

practitioners with an average experience of 8 years (SD 9 years). The content validity index was 

acceptable for both individual items (I-CVI > 0.78) and the overall scale (S-CVI > 0.8). The I-CVI 

range (maximum-minimum) was 0.4, reflecting the low index for the partner discussion item 

which was rated as not relevant by 4 out of the10 raters [Table 4]. 

 

 
Figure 3. Distribution of the London Measure of Unplanned Pregnancy (LMUP) score for 

ever-married Saudi women. LMUP score: 0 unplanned pregnancy, 12 unplanned pregnancy. 
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Table 4. Expert rating of the six items in the Arabic version of London Measure of 

Unplanned Pregnancy (LMUP). 

Experts  

Items/ 
1 2 3 4 5 6 7 8 9 10 

Total 

agreement 

Item 

CVI 

Contraceptives 1 1 1 1 1 1 1 1 1 1 10 1.0 

Timing 1 1 1 1 1 1 1 1 1 1 10 1.0 

Intention 0 1 1 0 1 1 1 1 1 1 8 0.8 

Desire 0 1 1 1 1 1 1 1 1 1 9 0.9 

Partner  0 1 1 0 0 1 0 1 1 1 6 0.6 

Preparation 1 1 1 1 1 1 0 1 1 1 9 0.9 

 

Expert’s 

proportion 0.5 1.00 1.00 0.67 0.83 1.00 0.67 1.00 1.00 1.00 

 

 I-CVI= 

S-CV/Ave= 

 

0.87 

0.87 

I-CVI, item-level content validity index. 

S-CVI/Ave, scale-level content validity index, averaging calculation method. 

 

B. Structural validity 

The data was suited for EFA based on tests of sampling adequacy; the Kaiser-Meyer-Olkin (KMO) 

test had a value of 0.885, and the Bartlett’s for Sphericity was statistically significant with a p-

value <0.0001. Principal axis factoring for factors extraction confirmed that we extracted only one 

factor with all items in the scale loaded on 3.779 eigenvalue. The total shared variance was 63% 

for the extracted factor. Also, the factor matrix confirmed items correlation with the measured 

scale, with contraception and preparation having lesser correlation [Table 5]. Furthermore, 

investigating item endorsement revealed that all items met the endorsement criteria, except for 

contraceptive which had less than 10% observation, representing women who were using 

contraceptive before the last pregnancy [Table 6.]. 

 

Factor communalities showed strong data, that the factor analysis demonstrated with unified 

loading on one factor only, and there was no cross loading among other factors. The strength of 

 

 



 

 

Table 5. Reliability testing and exploratory factor analysis 

Factor Matrix* 

-(EFA) 
Factor 

    1 

 Factor Communalities Cronbach's 

alpha 
  

 
 .878 

Contraception .544  .296  

Timing .804  .712  

Intention .930  .842  

Desire .889  .803  

Partner .778  .686  

Preparation .482  .331  

*Extraction Method: Principal Axis Factoring. 1 factor extracted. 6 iterations required.  
 

Table 6. Item endorsement for London Measure of Unplanned Pregnancy (LMUP) items 

Items Categories Frequency Percent 

 

Contraceptive use 

 

0. Always using contraception  69 8.7 

1. Non-consistent use, or failed at least once  206 25.9 

2. Not using contraception  521 65.5 

 

Timing 

 

0. Wrong time 145 18.2 

1. Ok, but not quite the right time 240 30.2 

2.  Right time 411 51.6 

 

Intention 

 

0. Did not intend pregnancy  262 32.9 

1. Intentions kept changing  154 19.3 

2. Intended pregnancy  380 47.7 

 

Desire 

 

0. Did not want baby  188 23.6 

1. Mixed feelings about having baby  204 25.6 

2. Wanted baby  404 50.8 

 

Partner discussion 

 

0. Never discussed having children together 194 24.4 

1. Discussed but I did not agree to get pregnant  188 23.6 

2. Discussed, and agreed to be pregnant 414 52.0 

Preparation 

 

0. Did no preparatory behaviors 426 53.5 

1. Did 1 preparatory behavior 211 26.5 

2. Did 2 or more preparatory behaviors  159 20.0 

Total 796 100.0 
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the data was shown as the following: intention and desire had a high correlation to other items in 

the scale; timing and partner had moderate communality, and contraceptive use and preparation 

had low communality [Table 5]. We conducted multiple factor extraction models for further factor 

exploration to investigate the relationship of the lesser communality items. However, all types of 

extraction models (analysis not shown) resulted in one factor extraction, which confirms that the 

scale items are measuring one factor “LMUP” i.e. unplanned pregnancy. The large sample size 

allowed for valid interpretation of the factors structure and inclusion of the items in the scale [55].  

 

C. Substantive aspect of validity 

Hypothesis testing was met for both hypotheses. For the first hypothesis high education attainment 

was associated with a higher LMUP score (bimodal relationship Table 3). For the second 

hypothesis, a trend for lower LMUP score with higher parity was observed [Figure 4]. 

D. Generalizability aspect of validity 

Stability  

We had substantial agreement as measured by linear weighted kappa (0.776) in the test-retest 

reliability. There was no significant difference in the median LMUP score between the first 

(median=5.5; IQR 3.25-9.75) and the second administration (median=5; IQR 4-10.75; p-value 

<0.0001). Cross-sectional stability for LMUP scores was established with both rural and urban 

areas having almost the same median score distribution and interquartile range of (Rural: 

median=8 IQR 3,11 for rural; and Urban: median=7 IQR 4,11, respectively; p-value= 0.461) 

[Table 3].  

Reliability 

Cronbach alpha test was above acceptable [Table 5]. 



 

 

 

 
Figure 4. Distribution of London Measure of Unplanned Pregnancy (LMUP) score of Saudi 

women parity. 0 parity consisted of women who are had no prior born child, and/or currently pregnant with the 

first one.  

 

Chapter 4 Findings  
 

Discussion 

 

This study translated and validated the LMUP, a well-validated tool that can measure 

intention/planning for pregnancy. It captures behaviors and attitudes that have been associated 
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with pregnancy planning.  Tools used to measure unintended pregnancy have been developed 

and applied mostly outside the Arabic world, where they address specific needs and desired 

outcomes (such as lowering the number of unintended pregnancies and unsafe abortions), aspects 

that may be different or inapplicable in an Arabic context. Furthermore, these tools are not 

sensitive to different contexts where, for example, contraception use is low and pregnancy 

planning is not as important in a family’s reproductive goals, apart from ensuring a reasonable 

spacing of around 24 months between pregnancies. In a previous evaluation of DHS data from 

30 countries, a wide discrepancy in unwanted and mistimed pregnancy statistics was illuminated, 

and part of this discrepancy was attributed to statistics not being representative of actual values 

and circumstances due to the use of unstandardized translated tools, which might also be 

inappropriate for a population whose attitudes and beliefs on pregnancy have a complex, 

socially-embedded dimension [26].  Therefore, while proper tools that measure pregnancy 

planning behaviors by a multi-item questionnaire do exist, they have not been translated to 

Arabic and validated, leaving a gap in the data for surveillance programs and reproductive health 

needs assessment necessary for policy decisions.  

 

Arabic and Islamic cultures show gratitude and spiritual delight for a pregnancy. Birth control is 

considered acceptable primarily for the purpose of birth spacing so as to protect the health of the 

mother and alleviate the burden of frequent pregnancy on her and the rest of the family [38, 56, 

57]. These feelings toward pregnancy shape women’s behavior regarding birth control use, 

which may explain the low contraceptive use and knowledge in countries such as Saudi Arabia 

[22, 58-60].   



 

 

The evidence of technical validity and face validity confirms the content validity of the Arabic 

version of LMUP. However, there were some discrepancies between the specialists’ rating and 

the respondents’ LMUP score regarding the partner discussion item in the LMUP, which might 

be explained by two theories. The first is that the wording of the partner discussion item was 

confusing in the tool. For instance, the question asks the participant in the beginning about the 

circumstances around the current or most recent pregnancy, but then when the participant is 

asked whether or not they discussed having children together with their partner, the item choice 

listed “we never discussed having children together”. The second theory on this discrepancy is 

that couples might have discussed this and agreed on it a long time before pregnancy occurs, as 

observed in the UK [16]. Similarly, discussions of family size may occur at the beginning of a 

relationship, then subsequent discussion may follow according to the partner’s health and life 

constraints. We suggest future wording modification for the partner item for a consistent clear 

measurement of partner discussion.  

Factor analysis established that all LMUP items were extracted as one factor. However, we had 

lowered communalities for preparation and contraceptive use. So, we looked at the item difficulty 

to investigate. All items in the scale achieved the desired criteria of item difficulty similar to what 

was found in the UK [28] and the US for both English and Spanish speakers [29]; all items had 

<80% observations. However, our study had contraceptive use <10% observation and had lower 

contraceptive item variability (Var.=0.42) with 66% of the respondents were not using 

contraception before their latest pregnancy (score 2) [Table 2.]. This might be explained by the 

fact that Saudi women had a low prevalence of contraceptive use of around 29% [41].  

 

Hypothesis testing established substantive validity for the Arabic LMUP. Similar to the original 
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LMUP in UK [28] and to the translated versions as in India [30], Malawi [31], and some other 

developing countries [12], our study found that women with higher parity are more likely than 

women with low parity to report their latest pregnancy as unplanned. Also, when comparing the 

results of this study with the original UK LUMP version [28], both showed that highly educated 

women are more likely than less educated counterparts to plan for their latest pregnancy. Also, 

the Brazilian version of the LMUP found that women with low education often do not plan for 

pregnancy [17]. However, the results of this study based in Saudi Arabia found different results 

than the Brazilian LMUP, as Saudi women with less education do indeed tend to plan for 

pregnancy. In fact, this study found that women with less education (primary and intermediate 

school) to be on the upper end of the LMUP score, with medians of 9.5 and 8 respectively, 

compared to a median of 10 in post graduate counterparts. This result might be explained by the 

fact that women with low educational attainment tend to invest in their fecundity as a tool for 

their social empowerment and personal satisfaction [9]. The tool scoring coherence with the 

population contraceptive attitude provides more evidence of the tool substantive validity. It 

might also explain the high trends of women who didn’t use contraceptive use in the previous 

versions of the LMUP, as seen even in US (English 70.6%, Hispanic 68.5%)[29], India 90.5% 

[30], and Brazil 64.3% [17] .  

 

Though the sample had almost the same urban /rural distribution as the population level (76% 

urban and 24% rural), this study did not find significantly different LMUP score in our analysis 

between women who live in rural and urban settings. This finding might be due to different 

factors, one being that contraceptive accessibility might be the same in both settings, as the Saudi 

Health care system services are free for citizens and most contraception is accessible over the 



 

 

counter [59]. In addition, the distribution of educational levels is nearly the same in both settings, 

which seem to influence pregnancy planning behavior.  

 
In this study’s validation process, it is important to highlight the consequential aspect of validity, 

i.e. this validated tool output score should be interpreted cautiously [51]. For example, when 

measuring pregnancy planning, women who have no concern about the “right” timing or the 

number of children they have, and who also accept their pregnancy as God’s will, should be 

considered fatalistic (believing in fate), rather than counting these pregnancies as unplanned or 

ambivalent [4]. For in the case of fatalistic women, they believe there is no need for planning in 

general, and therefore, when they have unplanned pregnancies, they do not perceive the negative 

consequences related to their lives, pregnancy and birth. Women of this belief system were seen 

in this analysis (not shown), and replied with answers such as: “I did not plan but I got pregnant 

and I’m happy “الحمدلله”/ “thank God.” It should be noted that this perception of pregnancy was 

also noticed in settings other than Saudi Arabia [59], such as Latina and non-Hispanic white 

women in Texas [22], and from white and African American female study participants in 

Pennsylvania [21]. Further study should be conducted on whether or not to categorize these 

attitudes as risky and whether they could result in negative maternal and fetal outcomes. 

 

The most important strength of this study is that it is the first to validate and utilize a tool that 

measures pregnancy planning in Arabic. This will facilitate the investigation of circumstances 

around pregnancy planning in the Arabic-speaking context and then correlate whether or not 

unplanned pregnancy has negative consequences. Furthermore, it will help identify women-at-risk 

and inform policy makers and family planning programs, thereby helping to improve maternal 
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health in the Arab world. The pilot and the data collection of the LMUP in Arabic was determined 

acceptable for two reasons. First, a large number of responses were received in a relatively short 

period of time. Second, no critiques or comments were received by email or phone.  Also, there 

were no missing data in any of the items of the LMUP for individuals who were able to reach all 

questionnaire parts.  

Another strength of this study is that it was the first validation of LMUP tool to use self-

administered electronic data collection using social media platforms. The use of electronic data 

collection eased the data collection burden and costs on researchers. Also, electronic collection 

allows women to answer the survey in the setting of their choice, allowing them to feel more at 

ease while they are sharing their pregnancy planning behaviors. It also allows them to have as 

much-needed time for introspection. Also, this study may have avoided social norm bias by 

introducing electronic data collection. Therefore, the participant may feel more comfortable 

sharing sensitive information.  

Our study had some limitations. First, the number of test-retest participants (24) was very low, 

accounting for only 2.5% of the total sample (796). With this small number, it is difficult to 

establish stability (i.e. weighted kappa) for all participants given that the limited number of 

people who did a retest could be attributed to the fact that we used highly specific deterministic 

data linkage (to ensure true person linkage), and it might be because of resource and time 

shortage e.g. they don’t have time, internet, etc. 

While limitation of the sample methodology mainly due to the convenience sample that would 

prevent generalizing the LMUP patterns to the overall population.  However, compared to 

findings from other studies based on probability samples, our convenience sample was found to 



 

 

have similar validity and reliability [Table 2.]. Also, the sample consisted of highly educated 

participants, which is not representative of the education levels of the Eastern Province 65% vs. 

16% [41] who had at least bachelor degree. While having a sample of highly educated women 

may have resulted in an underestimation of unplanned pregnancy prevalence[9], it is beyond this 

study’s objectives to measure the pregnancy planning rate.  

 

Furthermore, the electronic data collection method introduced some limitations. For example, the 

study could not calculate the participation rate and the sample is limited only to people who have 

internet access. Also, we did not ascertain the pregnancy outcomes of the latest pregnancy as the 

US LMUP study did[29], and participants who ended their pregnancy with abortion might be 

more likely to report or participate in the study than women who had a live birth outcome. This 

might underestimate the frequency of unplanned or unwanted pregnancy. However, we had one 

participant who reported her pregnancy outcome in the preparation item by “I lost latest 

pregnancy, I didn’t know I was pregnant” and other one said: “I had severe depression to the 

degree I wanted to have abortion”. This illuminates the tool’s ability to capture pregnancy 

outcomes in some instances.  

Conclusion and Recommendations  

 
In conclusion, in this study, the Arabic LMUP translated version for Saudi’s Arabic-speaking 

women is valid and reliable according to internationally-accepted psychometric criteria [48, 51, 

53, 61]. This LMUP version can be used with confidence in research studies as a measure of 

unplanned pregnancy. The translation was done based on formal Arabic and therefore can be 

easily understood in any Arabic setting. 
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Future research is needed to evaluate the association of pregnancy planning and pregnancy and 

other health outcomes in the Arabic context. A simple starting point would be to link medical 

records with the LMUP score [9] to investigate unplanned pregnancy and maternal and fetal 

outcomes. However, medical records may lack consistently recorded information on all 

outcomes of interest.  As a matter of public policy, Saudi Arabia provides family planning 

consultation for each postpartum woman and documents follow-up information about pregnancy 

on antenatal cards at each primary healthcare (PHC) center. Also, using these community level 

PHC’s antenatal clinics for measuring LMUP would be a great access point for women to 

confide their feelings about pregnancy and other more sensitive issues [9], such as intimate 

partner violence (IPV), which has been found to be associated with unintended pregnancy [35]. 

The LMUP can be used as a tool for purposes other than pregnancy planning. For example, it can 

be used to probe unmet family planning needs, contraceptive accessibility, acceptability, and 

knowledge. Though it should be noted, there might be limitations in using the LMUP as a tool 

for other purposes, i.e. the rate of unplanned pregnancy might be underreported by this measure 

(i.e. LMUP score varies as pregnant women tend to change their wantedness status after 

delivery) [20]. Furthermore, considering contraceptive use behavior might have cultural/societal 

attributes, or relationship/gender impact that would reflect barriers to family planning services 

[20].  

 Using qualitative research methods of in-depth interviews and focus group discussions may 

elucidate nuanced information about pregnancy planning that cannot be obtained from routine 

medical records. Furthermore, the prospective approach seems better for ascertaining planning; 

whereas the retrospective may be better for describing acceptance or happiness with pregnancy. 



 

 

  

Women accepting a pregnancy may try to have a healthy pregnancy, and this can be done by 

asking women about whether or not they engaged in pregnancy preparation after finding out their 

current pregnancy status.  Based on the answer to this question, studies can determine a woman’s 

attitude toward planning rather than emotional acceptance/wantedness attitude, which might 

yield different pregnancy outcomes [12].  

 

Further, future investigation of the association of unplanned pregnancy with voluntary or 

involuntary abortion is recommended. As unwanted pregnancy would be estimated clearly by 

including a Likert scale for wantedness; the higher level of unwantedness would reflect a deep 

rejection for the pregnancy. Also, such study would account for social factors, i.e. family 

support, community recourses, economic burden, as women who lack social support would opt 

for abortion or having mental impact. Additionally, assessing relationship stability, intimate 

partner violence, and women reproductive autonomy, would estimate risk of abortion as an 

outcome, as women in a non-cohabitating or in unstable relationship would not want her 

pregnancy and opt or induced or unsafe abortion.  
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Appendix I. Translation and back translation of LMUP questionnaire 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 











 

 

 

 

 

 

Appendix II. Consent form translation and back translation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 













 

 

 

 

 

 

Appendix III.  Expert rating questionnaire 

 



لقلاا ىلع  دحاو  لفط  نبجنا  يتلاا  ءاسنلل  لمحلاب  ةطیحملا  فورظلا  لوح  نوكتس  ةیلاتلا  ةنایبتسلاا 
لمحلل طیطختلا  سایق  عم  لاؤسلا  ةمئلام  مییقت  ءاجرلا  مث  نم  ةساردلا  تامولعم  ضرعتسن  يلی  امیفو   

Welcome to My
Survey

ططخملا ریغ  لمحلا  سایقل  ندنل   " سایقم مئلات  نم  ققحتلا 
ةیدوعسلا ةیبرعلا  ةكلمملاب  ةأرملل  هل "

اًقبسمُ  هل  طیطختلا  متی  مل  يذلا  لمحلاب  بوغرم ) ریغلا   ) دوصقم ریغلا  لمحلا  فرعیُ  · 

.دمعتملا  ضاهجلإاب  وأ  ةدلاولا ، لبق  لمحلا  ةعباتمل  اهترایز  ةلقب  وا  ةموملأا ، ةدایع  يف  لماحلل  ةعباتملا  ریخأتب  دوصقم  ریغلا  لمحلا  طبترا  · 

Gipson et al., 2008;  ) .ةدلاولا دعب  ام  بائتكاب  ةباصلإا  رطاخم  ةدایزو  ومنلا ، يف  رخأت  لاًثم : لفطلا  ىلع  وا  لماحلا  ىلع  ناك  ءاوس  ةیبلس  جئاتنب  اًضیا  طبتراو  · 
(Abajobir et al., 2016

ططخملا ریغ  لمحلا  سایق  لهست  نأ  اهنأش  نم  تدجو  اذإ  يتلاو  .ةیبرعلا  نثدحتی  يتلاا  ءاسنلل  هب  دوصقملا  ریغ  لمحلا  ىوتسم  ریدقت  يف  ةدحوم  ةقیرط  دجوت  نلآا لا  ىتح  · 
.ةقدب هل 

.لقلأا ىلع  دحاو  لمح  نهل  ناك  يتلالا  ةیدوعسلا  ةیبرعلا  ةكلمملاب  ءاسنلل  ططخملا " ریغ  لمحلل  ندنل  سایقم   “ ةمئلام نم  ققحتلل  مزتعن  ةساردلا  هذه  للاخ  نم  · 

ةیصخشلا تانایبلا  ضعبب  قلعتی  لولاا  ةلئسلاا : نم  نیمسق  لامكا  كنم  بلطیُ  اهللاخ  قئاقد ، كتكراشم ٣-٥  قرغتست  فوسو  امامت  يعوط  ةساردلا  هذه  يف  ةكراشملا  · 
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تانایبلا
ةیصخشلا

ططخملا ریغ  لمحلا  سایقل  ندنل   " سایقم مئلات  نم  ققحتلا 
ةیدوعسلا ةیبرعلا  ةكلمملاب  ةأرملل  هل "

ةیملعلا *ةبترملا  1

ةدلاوو ءاسن  ضارمأ  میقم  بیبطأ 

ةدلاوو ءاسن  ضارمأ  يئاصخأ 

ةدلاوو ءاسن  ضارمأ  يراشتسا 

دیدحتلا ىجری   ) ىرخأ )

*ةقطنملا 2

ضایرلا

ةمركملا ةكم 

ةرونملا ةنیدملا 

میصقلا

ةیقرشلا ةقطنملا 

ریسع

كوبت

لئاح

ةیلامشلا دودحلا 

نازاج

نارجن

ةحابلا

فوجلا

دیدحتلا ىجری   ) ىرخأ )

ةربخلا *تاونس  3
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يأرلا علاطتسا  يف  ةكراشملا  ىلع  كل  اركش 

Welcome to My
Survey

ططخملا ریغ  لمحلا  سایقل  ندنل   " سایقم مئلات  نم  ققحتلا 
ةیدوعسلا ةیبرعلا  ةكلمملاب  ةأرملل  هل "

لقلاا ىلع  دحاو  لفط  نبجنا  يتلاا  ءاسنلل  لمحلاب  ةطیحملا  فورظلا  لوح  نوكتس  ةیلاتلا  ةنایبتسلاا   
لمحلل  طیطختلا  سایق  عم  لاؤسلا  ةمئلام  مییقت  ءاجرلا 

لمحلاب ةطیحملا  فورظلا 

لمحلا عضو  وجرن  .لمحلا  ثودح  تیقوتب  كروعشو  لمحلاب  ةطیحملا  فورظلا  لوح  ةلئسلأا  ضعب  هاندا   
ةیلاتلا ةلئسلأا  ىلع  ةباجلإا  دنع  رابتعلااب   ( لمح رخآ  وأ   ) يلاحلا

( كل بسنلأا  ةرابعلا  رایتخا  ءاجرلا  )

دجو نا.قیلعت  لاخدإ  ىجری 

... يكیرشو انا  لاماح ، هب  تحبصا  يذلا  رهشلا  يف   

لمحلل عنام  مدختسن  مل 
ةیمیمحلا  تاسرامملا  لك  يف  سیل  نكل  لمحلل ، عنام  مدختسن  انك  .
خلإ  لمعی , مل  هناكم ، نع  علخنا  هناكم ، نم  كرحت  ققشت ،  ) لشف عناملا  نا  ملعأ  يننكل  لمحلل ، عنام  مدختسن  امئاد  )
لمحلل  عنام  مدختسن  امئاد 

* 4

ةقیثو ةلص  تاذ 

ةلص تاذ 

ةلیلق  ةلص  تاذ 

ةلص تاذ  تسیل 
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دجو نا.قیلعت  لاخدإ  ىجری 

ناك   ...... يلمح  ثودح  نأ  رعشأ 

بسانملا       تقولا  يف 

امامت       بسانملا  تقولا  يف  سیل  هنكل  دیج ،

بسانم       ریغ  تقو  يف 

* 5

ةقیثو ةلص  تاذ 

ةلص تاذ 

لایلق ةلص  تاذ 

ةلص تاذ  تسیل 

دجو نا.قیلعت  لاخدإ  ىجری 

لمحلا ثودح  لبق  امامت 

لمحأ       نأ  يونأ  تنك 

ةبذبذتم       تناك  لمحلاب  يتین 

لمحأ       نأ  يونأ  نكأ  مل 

* 6

ةقیثو ةلص  تاذ 

ةلص تاذ 

لایلق ةلص  تاذ 

ةلص تاذ  تسیل 
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دجو نا.قیلعت  لاخدإ  ىجری 

لمحلا ثودح  لبق  امامت 

لفطب قزرأ  نأ  بغرأ  تنك 

لفطب قزرأ  نأب  ةطلتخم  رعاشم  يدل  تناك 

لفطب قزرأ  نأ  بغرأ  نكأ  مل 

* 7

ةقیثو ةلص  تاذ 

ةلص تاذ 

لایلق ةلص  تاذ 

ةلص تاذ  تسیل 

، ... ككیرش لوح  قلعتملا  يلاتلا ، لاؤسلا  يف  - 

دجو نا.قیلعت  لاخدإ  ىجری 

لمحلا ثودح  لبق 

لاماح      حبصأ  نأ  ىلع  نیقفتم  انك  يكیرشو  انا 

لاماح       حبصأ  نأ  قفاوأ  مل  نكلو  اننیب ، ام  لاافطأ  بجنن  نأ  ىلع  انشقانت  يكیرشو  انا 

اننیب       امیف  لاافطأ  بجنن  نأ  اقلطم  شقانن  مل 

* 8

ةقیثو ةلص  تاذ 

ةلص تاذ 

لایلق ةلص  تاذ 

ةلص تاذ  تسیل 
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دجو نا.قیلعت  لاخدإ  ىجری 

؟ لمحلل كتئیهتل  كتحص  نیسحتل  ءيش  يأب  يتمق  له  لمحلا ، ثودح  لبق 

( تارابعلا نم  بسانم  وه  ام  لك  رایتخا  ءاجرلا  )

كیلوفلا       ضمح  تذخأ 

ةشیشلا       وا  لسعملا ، نیخدتلا ، نم  تللق  وأ  تفقوت 

لزنملا      لخاد  وا  يدوجوب  نیخدتلا  نع  يجوز  فقوت 

رثكأ      ایحص  حبصأ  يلكأ  .

ةیبط       / ةیحص حئاصن  نع  تثحب 

حرشلا       ءاجرلا  رخآ ، ءارجإ  تذختا  ________________

وأ

يلمح      لبق  هلاعأ  هركذ  مت  امم  يأ  لعفأ  مل 

* 9

ةقیثو ةلص  تاذ 

ةلص تاذ 

لایلق ةلص  تاذ 

ةلص تاذ  تسیل 

ةساردلا لمع  ةحصل  مهم  كیأرو  كمیقت 
قیرط نع  لصاوتلا  ىجری  راسفتسا  وا  يأر  يلأ 

لیمیلاا : e.almaghaslah@gmail.com
وآ 00966503833226

0014048252219
اركشو

6


	almaghaslah_original.pdf
	Abstract
	Acknowledgments
	Table of Contents
	List of Figures
	List of Tables
	List of Appendixes
	Chapter 1. Introduction
	1.1 Background of the Problem
	1.2 Statement of the Problem
	1.3 Statement of Purpose
	1.4 Significance Statement
	1.5 Terms and Definitions

	Chapter 2. Literature Review
	2.1 Introduction
	2.2 Maternal Negative Outcomes and Economic Cost of Unintended Pregnancy
	2.3 Infant negative outcomes
	Abstract2.4 Correlates and Risk Factors of Unintended Pregnancy
	2.5 Pregnancy Planning/Intention Tools
	2.6 London Measure of Unplanned Pregnancy (LMUP) construction and implementation
	2.7 Items of LMUP
	2.8 Unplanned pregnancy in Saudi Arabia

	Chapter 3. A- Methodology
	3.1 Introduction
	3.2 Population and sample  
	3.4 Instrument
	3.5 Procedures

	Chapter 3. B- Results
	Pilot, main sample and retest sample characteristics:
	LMUP Score
	Validity Measures

	Chapter 4 Findings
	Discussion
	Conclusion and Recommendations

	References

	Appendixes
	15.pdf
	Appendixes
	13.pdf
	Appendixes
	Experts Survey, Colored

	85386620_other: 
	85387415_other: 
	85387663: 
	78479710_other: 
	78481719_other: 
	78482495_other: 
	78483555_other: 
	78484302_other: 
	78485178_other: 


