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Abstract 

Aim: This study seeks to investigate the factors determining the utilization of 
antenatal care services, the frequency of that use, and the timing of receiving 
antenatal care among Egyptian women utilizing a national representative data 
from Egypt Demographic and Health Surveys (EDHS) in 2000 and 2014. 
Methods: The paper estimates the logistic regression model, zero-inflated 
negative binomial model (ZINB), and negative binomial regression model 
(NB) to identify the most important determinants of antenatal health care 
utilization. Results: The findings indicate that the period 2000-2014 has expe-
rienced a significant increase in the use of antenatal health care services. The 
use of the public sector antenatal care services relative to that of the private 
sector has been decreasing over time. Moreover, wealth index, women’s edu-
cation and quality of health services play significant roles in increasing acces-
sibility of antenatal health care services. On the other hand, women’s empo-
werment has shown a positive effect in 2000 only. Conclusion: The study 
highlights the most vulnerable groups that are less likely to have access to an-
tenatal health care services, mainly women who are less educated, poor and 
living in rural areas especially Upper Egypt. This certainly requires a more 
targeted health strategy with an equity lens.  
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1. Introduction 

Complications resulting from pregnancy and childbirth are still the most im-
portant reasons of death and morbidity among women of reproductive age in 
developing countries more than any other single health problem [1]. Every day, 
about 830 women around the world die from causes related to pregnancy and 
delivery and the majority are concentrated in low-income countries. These 
deaths could have been circumvented through an effective and efficient antenat-
al health care system [2]. Early and regular antenatal health care by trained 
medical providers are very important in assessing the physical status of women 
during pregnancy [3]. A strategy that encourages universal access to antenatal 
health care will assist in decreasing maternal and neonatal mortality [4].  

Egypt has started its health sector reform program since mid-2000s. Through-
out these years, the program has continued to develop with varying degrees of 
success and failure. The main objective was to improve access and provide qual-
ity services at the primary level through a basic benefit package that included 
maternal services.  

While much has been written on the socioeconomic and demographic deter-
minants of antenatal health care utilization among women in Egypt [5] [6] [7] 
[8], comparatively little is known about the determinants of the frequency of an-
tenatal care visits [9] [10]. Therefore, this study explores the prevalence of ante-
natal health care utilization in Egypt in 2000 and 2014. Additionally, this paper 
intends to investigate the determinants of utilization of antenatal care, the fre-
quency of that use, and the timing of receiving antenatal care in 2000 and 2014 
using the logistic regression, negative binomial regression, and zero-inflated nega-
tive binomial regression. Finally, the current study updates a previous article by 
Zaky et al. [10] using the most recent dataset available in Egypt in 2014. The 
previous study looked at a shorter period of time from 2000 to 2008. The availa-
bility of the most recent data in Egypt in 2014 allows for a longer period of fol-
low-up from 2000 to 2014 as well as it is the first available national survey after 
the two revolutions that Egypt experienced earlier in this decade. Moreover, the 
previous article [10] used the number of antenatal care visits to represent ante-
natal care utilization but this study adds other new variables such as timing of 
receiving antenatal care and place of antenatal care. Most of the previous studies 
in Egypt used logistic regression model [6] [7] [8] but our study uses negative 
binomial regression, and zero-inflated negative binomial regression, in addition 
to logistic regression. 

2. Data and Methods 
2.1. Data 

The study uses data derived from Egypt Demographic and Health Surveys con-
ducted in 2000 and 2014 (EDHS 2000 and 2014) where EDHS 2014 is the latest 
national health survey in Egypt. The samples of the EDHSs are national mul-
ti-stage random samples of ever-married women. The sub-samples used in the 
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study include married women aged 15 - 49 years whose last birth was during the 
five-year period preceding the surveys since antenatal health care data was solely 
collected from this group of women. The sub-samples of women amounted to 
8001 and 11,495 women in 2000 and 2014 respectively. 

Table 1 presents the percentage distribution of women whose last birth was in 
the five-year period before the survey according to some of their background 
characteristics. The majority of women (60 and 68 percent) are living in rural 
areas at the time of the survey (in 2000 and 2014 respectively). Looking at the 
age distribution in Table 1, more than half of those women are under age 30. On 
the other hand, women were fairly evenly distributed across the wealth quintiles 
at the time of the survey. 

Regarding the educational level of women and their husbands, there is a rise 
in level of the education. About 36 and 43 percent of women and their husbands 
have completed at least the secondary level in 2000, while these percentages in-
creased to 59 and 61 percent in 2014. Data of Table 1 show that 13 and 11 per-
cent of ever married women were working for cash in 2000 and 2014 respective-
ly. 

2.2. Methods 

To identify the most important determinants of antenatal health care utilization, 
the logistic regression model is used. The study uses the following three binary 
outcome variables to represent the dependent variables in the models: 1) Re-
ceiving antenatal care (whether or not the woman visited at least one antenatal 
care during the last pregnancy); 2) Timing of receiving antenatal care (whether 
or not the woman received first antenatal care visit during the first trimester); 3) 
Place of antenatal care (whether or not the woman received antenatal care from 
a public provider). 

Moreover, the paper assesses the determinants of number of antenatal care 
visits in 2000 and 2014. Since the dependent variable, number of antenatal care 
visits, is measured as count data, the Poisson or Negative Binomial regression is 
used. The zero-inflated count models are also used to account for the large 
number of observations whose value is zero, According to Lambert, these mod-
els are two-step models [11] [12]. Owing to the large proportion of zeros due to 
women who did not receive antenatal health care in 2000 (almost 45 percent), 
the zero-inflated negative binomial model (ZINB) is used. In 2014, this percen-
tage decreases to only 10 percent and the negative binomial regression (NB) is 
used. 

From the previous review of the literature in Egypt, it can be concluded that 
there are some factors such as wealth index, educational level, place of residence, 
women’s age, women’s empowerment, availability and quality of health services 
influenced antenatal health care utilization [6] [7] [8] [9] [10]. The explanatory 
variables include wealth index, women’s age, work status, women’s education, 
partner’s education, place of residence, region, exposure to media (newspaper, 
TV, and radio), women’s empowerment, and availability and quality of health  
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Table 1. Distribution of women whose last birth was during the five-year period preced-
ing the survey according to women’s background characteristics (2000-2014). 

Items 
2000 2014 

% N % N 

Place of residence     

Urban 40.5 3395 31.8 3625 

Rural 59.5 4606 68.2 7766 

Region     

Urban governorates 16.8 1382 10.8 1231 

Urban lower Egypt 11.6 858 9.4 1071 

Rural lower Egypt 30.9 2151 39.0 4442 

Urban upper Egypt 11.1 828 11.1 1263 

Rural upper Egypt 28 2241 28.8 3277 

Frontier governorates 1.5 541 0.9 107 

Current age     

15 - 19 3.8 285 3.1 348 

20 - 24 22.1 1732 21.3 2423 

25 - 29 29.7 2363 33.9 3866 

30 - 34 22.5 1803 24.2 2751 

35 - 39 14.7 1215 12.6 1438 

40 - 44 5.5 469 4.2 481 

45 - 49 1.6 134 0.7 84 

Educational attainment     

No education 38.7 3084 17.8 2027 

Incomplete primary 11.5 907 4.9 554 

Complete primary 4.2 325 3.9 439 

Incomplete secondary 9.8 807 14.4 1637 

Complete secondary 27.1 2205 43.0 4902 

Higher 8.5 673 16.1 1832 

Work status     

Not working for cash 86.9 6912 88.6 10,090 

Working for cash 13.1 1089 11.4 1301 

Reading newspaper     

No 60.9 4813 86.1 9806 

Yes 38.9 3179 13.9 1585 

Watching TV     

No 5.7 533 1.5 169 

Yes 94.3 7468 98.5 11221 

Listening to radio     

No 17.7 1487 79.1 9005 

Yes 82.3 6512 20.9 2386 
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Continued 

Wealth index     

Poorest 19.5 1600 17.2 1959 

Poorer 19.1 1450 19.3 2201 

Middle 20.3 1634 24.9 2831 

Richer 21.7 1715 21.5 2446 

Richest 19.3 1602 17.2 1954 

Husband’s education     

No education 24.4 1948 12.9 1466 

Incomplete primary 14.6 1162 7.7 878 

Complete primary 6.3 501 5.7 649 

Incomplete secondary 11.7 931 12.4 1414 

Complete secondary 29.4 2391 44.3 5044 

Higher 13.5 1068 17.0 1940 

Total 100 8001 100 11391 

 
services. The last three variables, women’s empowerment, availability and quali-
ty of health services are not readily available. Following on Zaky et al., this study 
constructs factors to express each one of them and they are created by Explora-
tory Factor Analysis technique (EFA) from several variables [10]. Appendices 
include the rotated factor loading of the variables creating the factors. 

3. Results 

Changes in antenatal health care indicators between EDHS 2000 and EDHS 2014 
are summarized in Table 2. It shows that there are substantial gains in antenatal 
health care coverage. The results reveal that the percentage of women who had 
any antenatal health care, regular antenatal health care, and their first checkup in 
the first trimester of pregnancy increased from 2000 to 2014. The results show 
that women received regular antenatal care (4 visits or more) for 39 percent of 
last births in the five years period before the survey in 2000, compared to about 
83 percent in 2014. Among women who received any antenatal care, more than 
three quarters (77 and 83 percent) started visits before the fourth month of 
pregnancy in 2000 and 2014 respectively.   

According to Table 2, there is a significant decline in the proportion of re-
ceiving antenatal care from a public provider during the period 2000-2014, from 
26 percent to 16 percent. This result confirms the dominance of the private sec-
tor services and its expansion during the same period.  

The study estimates three logistic regression models to assess the main deter-
minants of receiving ANC, the timing of antenatal care, and place of antenatal 
care and only the significant variables are shown in Table 3. It should be men-
tioned that each model of the three models is significant with a p-value less than 
0.01. 

https://doi.org/10.4236/health.2019.111004


H. H. M. Zaky et al. 
 

 

DOI: 10.4236/health.2019.111004 30 Health 
 

Table 2. Antenatal health care indicators in 2000 and 2014. 

Indicator 2000 2014 Change Difference 

Women receiving any ANC 55.8 89.8 34 (+) Sig. 

Women receiving regular ANC 39 83.2 44.2 (+) Sig. 

Women receiving first ANC visit  
within the first trimester of pregnancy 

77.3 83.3 6 (+) Sig. 

Women receiving ANC from a public provider 25.6 16 9.6 (−) Sig. 

(+) increased; (−) decreased. 

 
Table 3. Results of the logistic regression (odds ratio) for examining the determinants of 
antenatal health care (2000-2014). 

Variables 
Receiving ANC Timing of ANC Place of ANC 

2000 2014 2000 2014 2000 2014 

Women’s age       

15 - 24 (ref.)       

25 - 39 0.88*** 1.21 0.78* 0.98 1.05 0.99 

40 - 49 0.77*** 0.56 0.82 0.65* 0.91 0.93 

Terminated pregnancy       

No (ref.)       

Yes 1.29* 1.28 1.17*** 1.18** 0.77* 0.77* 

Educational attainment       

No education (ref.)       

Incomplete primary 0.92 0.89 0.99 1.01 0.99 0.69* 

Complete primary 0.96 0.98 0.86 0.83 0.87 0.64* 

Incomplete secondary 1.05 2.19 0.99 1.15 0.82 0.68* 

Complete secondary 0.98 1.56 1.32*** 1.13 0.75*** 0.59* 

Higher 1.84* 6.83 1.5*** 1.38** 0.41* 0.44* 

Husband’s Education       

No education (ref.)       

Incomplete primary 1.1 0.60 1.02 1.19 1.03 1.17 

Complete primary 0.97 10.58 0.81 1.42* 1.53* 0.82 

Incomplete secondary 0.97 0.85 1.02 1.09 0.97 0.99 

Complete secondary 1.06 0.92 1.002 1.5* 0.85 0.74* 

Higher 1.39** 0.77 1.13 1.39* 0.62* 0.58* 

Region       

Urban governorates (ref.)       

Urban lower Egypt 0.88 0.35 0.66* 0.80 0.44* 0.64* 

Rural lower Egypt 0.61 0.35 0.90 0.64 0.25** 0.31** 

Urban upper Egypt 0.63* 0.49 0.89 0.95 0.53* 0.65* 

Rural upper Egypt 0.49 0.24 1.21 0.62 0.24* 0.47 

Frontier governorates 0.44** 0.90 1.16 1.61 0.74 0.86 
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Continued 

Wealth index       

Poorest (ref.)       

Poorer 1.17 1.80*** 1.06 0.998 0.92 1.21** 

Middle 1.41* 3.31* 1.42** 1.22** 0.67* 1.21** 

Richer 1.92* 2.90** 1.71* 1.99* 0.59* 1.15 

Richest 2.44* 4.51* 2.5* 2.96* 0.22* 0.63* 

Listening       

No (ref.)       

Yes 0.89 1.64 1.37* 1.16** 0.93 1.10 

Reading       

No (ref.)       

Yes 1.24** 1.16 0.94 1.07 0.99 1.28* 

Content of medical care 2.75* 1.72* 1.13* 1.27* 1.33* 1.16* 

Treatment with complications 2.14* 1.66* 1.04 1.31* 0.94 0.90 

Making daily decisions 0.99 0.54 1.11* 1.02 0.85* 1.00 

Freedom of movement 1.11* 0.49 1.06 0.995 1.03 1.05 

Source: Calculated by the authors using EDHS, 2000 and 2014. *Significant at level 1%; **Significant at level 
5%; ***Significant at level 10%. 

 
Regarding receiving antenatal care, the final model predicts correctly 77 and 

89 percent of the cases in 2000 and 2014 respectively. The results show that 
women in the age groups 25 - 39 years and 40 - 49 years are less likely than those 
younger women aged 15 - 24 to receive any antenatal care only in 2000. This 
may be due to their experience. Moreover, women in the richest quintile are two 
and five times more likely to receive any antenatal care than women in the 
poorest quintile in 2000 and 2014 respectively. Additionally, indicators of quality 
of health services have a high significant and positive impact on the probability 
that women receive any antenatal care in 2000 and 2014.  

The analysis of the EDHS 2000 analysis showed some different results than 
that of 2014. According to Table 3 and the analysis of the 2000 dataset, only 
freedom of movement from women’s empowerment has a positive effect on an-
tenatal care use. Additionally, women from rural Upper Egypt or Frontier go-
vernorates are less likely to receive any antenatal care than women from urban 
governorates. Moreover, women with a university education or higher are more 
likely to receive any antenatal care than women who have never attended school. 
These findings are not evident in 2014. This may be because most women re-
ceive ANC according to the 2014 analysis, and there is no significant difference 
between regions, or between educated or non-educated women.  

With respect to the timing of antenatal care, it should be mentioned that the 
final model predicts correctly 77 and 83 percent of the cases in 2000 and 2014 
respectively. The results reveal that older mothers are less likely to receive first 
antenatal care visit during the first trimester than younger mothers in 2000 and 
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2014. As shown in Table 3, women in the richest quintile are two and three 
times more likely to receive first antenatal care visit during the first trimester 
than women in the poorest quintile in 2000 and 2014 respectively. Additionally, 
women whose their husbands have a university education or higher are more 
likely to receive first antenatal care visit during the first trimester than women 
whose their husbands have never attended school only in 2014. 

Table 3 indicates that experiencing a terminated pregnancy does increase the 
likelihood to receive their first antenatal care visit during the first trimester in 
both 2000 and 2014. Quality of health services has positive impact on the like-
lihood that women receive their first antenatal care visit during the first trimes-
ter in 2000 and 2014. At the same time, making daily decisions of women’s em-
powerment has a positive effect on receiving first antenatal care visit during the 
first trimester in 2000 only. 

Turning to the place of antenatal care, it should be mentioned that the final 
model predicts correctly 76 and 84 percent of the cases in 2000 and 2014 respec-
tively. The results indicate that the exposure to a terminated pregnancy decreas-
es the probability of receiving antenatal care from a public provider in 2000 and 
2014. Additionally, women from Lower or Upper Egypt are less likely to receive 
antenatal care from a public provider than women from urban governorates in 
2000 and 2014.  

According to Table 3, women with a university education or higher are less 
likely to receive antenatal care from a public provider than women have never 
attended school in 2000 and 2014. Additionally, women whose husbands have a 
university education or higher are less likely to receive antenatal care from a 
public provider than women whose husbands have never attended school in 
2000 and 2014. Moreover, women in the richest quintile are less likely to receive 
antenatal care from a public provider than women in the poorest quintile in 
2000 and 2014. As shown in Table 3, only making daily decisions from indica-
tors of women’s empowerment has a negative impact on receiving antenatal care 
from a public provider only in 2000. 

The study estimates the zero-inflated Negative Binomial (ZINB) model and 
the Negative Binomial (NB) model to examine the main determinants for the 
number of ANC visits, where only the significant variables of the two models are 
shown in Table 4. The coefficients are defined as the expected number of ante-
natal care visits changes with the change of exponential (coefficient) for each 
unit in the corresponding independent variable controlling for all other variables 
[13]. As shown in Table 4, women’s education is associated with the number of 
antenatal care visits. The expected number of antenatal care visits for women 
with a university education or higher is 1.14 and 1.16 times the expected number 
of antenatal care visits for women with no education in both 2000 and 2014 re-
spectively. With regard to wealth index, the findings indicate that it has a signif-
icant positive impact on the number of antenatal care visits in 2000 and 2014. 
The expected number of antenatal care visits for women in the richest quintile is 
almost 20 percent higher than that of the poorest quintile in both 2000 and 2014. 
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Table 4. Results of ZINB and NB regression for examining the determinants of number 
of antenatal visits (2000-2014). 

Variables 
ZINB (2000) NB (2014) 

Coefficient Exp (coeff.) Coefficient Exp (coeff.) 

Women’s age −0.00146 0.999 −0.00236** 0.998 

Terminated pregnancy     

No (ref.)     

Yes 0.09872* 1.10 0.07006* 1.073 

Educational attainment     

No education (ref.)     

Incomplete primary 0.02018 1.02 0.03502 1.036 

Complete primary 0.14607** 1.16 0.05436*** 1.056 

Incomplete secondary 0.15080* 1.16 0.08644* 1.090 

Complete secondary 0.11610* 1.12 0.10308* 1.109 

Higher 0.12699** 1.14 0.14841* 1.160 

Partner’s education     

No education (ref.)     

Incomplete primary 0.02678 1.03 −0.01031 0.990 

Complete primary −0.11883** 0.89 0.01319 1.013 

Incomplete secondary −0.03093 0.97 0.01437 1.014 

Complete secondary −0.02843 0.97 0.00297 1.003 

Higher −0.03666 0.96 0.00367 1.004 

Relationship between spouses     

No (ref.) -    

Yes 0.03788*** 0.96 0.00474 1.005 

Region     

Urban governorates (ref.)     

Urban lower Egypt 0.02883 1.03 0.11385* 1.121 

Rural lower Egypt −0.03968 0.96 0.10566** 1.111 

Urban upper Egypt 0.012288 1.01 0.10314* 1.109 

Rural upper Egypt −0.23841* 0.79 0.08366*** 1.087 

Frontier governorates −0.32638** 0.72 −0.02571 0.975 

Wealth index     

Poorest (ref.)     

Poorer −0.02793 0.97 0.02091 1.02 

Middle 0.17056* 1.19 0.10160* 1.11 

Richer 0.19834* 1.22 0.17841* 1.20 

Richest 0.34406* 1.41 0.26005* 1.30 

Content of antenatal care 0.17758* 1.19 0.06731* 1.070 

The signs of pregnancy complications 0.13748* 1.15 0.05687* 1.059 

Freedom of movement 0.03785* 1.04 0.00869 1.009 

Vuong test 27.22 *  

Likelihood-ratio test 3570.72 * 3876.44* 

Source: Calculated by the authors using EDHS, 2000 and 2014. *Significant at level 1%; **Significant at level 
5%; ***Significant at level 10%. 
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The results of the model reveal that age has a negative significant impact on 
the number of antenatal care visits in 2014. As shown in Table 4, the expected 
number of antenatal care visits decreases by almost one visit if the current age of 
woman increases by one year. On the other hand, the current age of women does 
not affect the number of ANC visits in 2000. Moreover, the findings of this study 
show that the exposure to a terminated pregnancy enhances the number of an-
tenatal care visits in 2000 and 2014. 

As indicated in Table 4, the quality of health services is positively related to 
the number of antenatal care visits in both 2000 and 2014. Similarly, the results 
show that the freedom of movement has a positive impact on the number of an-
tenatal care visits in 2000. Individually increasing the quality of health services 
by one unit or the level of freedom of movement by one unit will increase the 
expected number of antenatal care visits by almost one visit.  

As can be seen from Table 4, the variable region has a significant impact on 
the number of antenatal care visits. The expected numbers of ANC visits for 
women from Lower or Upper Egypt are more than the expected number of ANC 
visits for women from urban governorates in 2014, while the expected number 
of ANC visits for women from rural Upper Egypt is less than the expected num-
ber of ANC visits for women from urban governorates in 2000. This may be due 
to the availability of female health workers who may visit women and promotes 
the awareness of antenatal health care use.  

According to Vuong test [13], the zero-inflated negative binomial is a better 
fit than the standard negative binomial in 2000. A significant likelihood ratio test 
for alpha equals zero shows that the negative binomial model is a better ap-
proximation than the Poisson model in 2000 and 2014 and that the data is 
over-dispersed.  

4. Discussion 

It can be concluded that quality of health services has a positive impact on re-
ceiving antenatal health care services in 2000 and 2014. These findings agree 
with the literature in other developing countries such as India and confirm sim-
ilar results from Egypt which indicated that the higher the level of quality of 
health services, the higher the level of antenatal health care services utilization 
[10] [14].  

The results indicate that women’s empowerment is positively associated with 
the use of antenatal health care services in 2000 only. These findings agree with 
the literature in Indonesia, India, and Bangladesh which showed that the higher 
the level of women’s empowerment, the higher the level of antenatal health uti-
lization is [15] [16] [17]. Moreover, the increase of wife’s share of household as-
sets was associated with more antenatal health use [15]. 

Consistent with previous findings [6] [7] [8] [10] [16] [18] [19] [20] [21], 
wealth index plays an important role in raising the level of antenatal health ser-
vices utilization in 2000 and 2014. The findings show that women from the rich-
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est regions are more likely to receive antenatal health than those from the poor-
est regions. This may be due to distance, maldistribution of road and health in-
frastructure, limited access to information and strong beliefs towards traditional 
values in the poorest regions [22]. Moreover, poor households are unwilling to 
spend their household income on preventive care for women [23]. Additionally, 
it can be concluded that place of ANC service varies by wealth index. This result 
agrees with the literature in Bangladesh which showed that the poorest women 
are more likely to receive antenatal care from a public provider than the richest 
women [24]. 

It can be noticed that age of women is one of the important determinants of 
antenatal health care services utilization. This finding is supported by a study in 
India; it is proved that the older women are less likely to receive antenatal health 
care services than younger women [25]. 

The results show that the probability of using antenatal health care services is 
strongly influenced by the education of both wife and husband. These results 
agree with the general findings of earlier studies [6] [7] [8] [10] [19] [20] [22] 
[26] [27], which showed that the higher the level of education, the higher the 
level of woman’s awareness to use antenatal health services. Increasing woman’s 
awareness of antenatal care utilization could affect her health care deci-
sion-making where lack of the woman’s awareness of pregnancy complications 
in Indonesia was associated with underutilization of antenatal health care [28]. 

5. Conclusions 

This study attempts to identify the most important determinants of antenatal 
health care services utilization by using the logistic regression model, zero-inflated 
negative binomial model (ZINB), and negative binomial regression (NB) during 
the period 2000-2014. To achieve the objectives of this paper, factor analysis 
technique is used to construct indicators of women’s empowerment, availability 
and quality of health services. The findings show that there has been a sharp rise 
in the utilization of antenatal health care services from 2000 to 2014. Addition-
ally, the likelihood of preferring the public sector relative to private sector for 
receiving antenatal care has been decreasing over time.  

Quality of health services proves to be among the important determinants of 
antenatal health utilization. For that reason, it is recommended to emphasize the 
concept of quality of health services in any future health strategy. Moreover, 
further research is needed to investigate women satisfaction towards antenatal 
health services and the obstacles encountered during use to upgrade the quality 
of services. 

One of the major findings of the study is that wealth index is considered to be 
the most important determinant of antenatal health care utilization. Therefore, 
more governmental efforts should be made to target poor households and to de-
velop women’s economic status and increase their awareness towards antenatal 
health care utilization especially in areas with degraded health services and/or 
those living in poverty. Additionally, the association between women’s empo-
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werment and antenatal health services utilization suggests that women’s empo-
werment needs to be considered as an important determinant for the higher uti-
lization of antenatal health care services in Egypt. 

This study has found that the educational levels of both the wife and the hus-
band are among the important determinants of antenatal health care services 
utilizations. In addition, women residing in Upper Egypt are less likely to receive 
antenatal health services compared to women from urban governorates. There-
fore, it is advisable to have a targeted health promotion campaign about antena-
tal health care in the less privileged areas. 

Future research may examine whether antenatal health care utilization, avail-
ability and quality of health services are simultaneously determined or not in 
Egypt. Additionally, further research may investigate the factors determining the 
utilization of maternal health care services (antenatal care, delivery care, and 
postnatal care), which is needed using more refined and restructured measures 
for women’s empowerment, availability and quality of health services. Moreover, 
it is important to target women who do not use antenatal health services to as-
sess their reasons for not receiving antenatal health care services.  
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Appendix 
Table A1. Rotated factor loadings of women’s empowerment, EDHS 2000 and 2014. 

Variables 

Factors 

First Second Third Fourth 

2000 2014 2000 2014 2000 2014 2000 2014 

Major household purchases 0.735 0.801 0.013 0.038 0.095 0.052 0.117 0.043 

Daily household purchases 0.667 - 0.050 - 0.012 - 0.170 - 

Her health care 0.731 0.772 0.004 0.027 0.071 0.030 0.149 0.058 

Visits her family or relatives 0.682 0.746 0.045 0.020 0.072 0.057 0.107 0.116 

How her husband’s earnings is used - 0.756 - 0.031 - 0.045 - 0.037 

Work status 0.105 0.074 0.035 0.034 0.985 0.984 0.052 0.030 

How her money is used 0.111 0.080 0.031 0.034 0.985 0.984 0.047 0.032 

Current contraceptive use 0.038 0.042 0.992 0.989 0.032 0.031 0.046 0.032 

Decision about contraceptive use 0.037 0.053 0.992 0.989 0.033 0.036 0.057 0.035 

Getting a permission to go to the doctor 0.144 0.105 0.035 0.018 0.044 0.011 0.790 0.761 

Going to the doctor alone 0.076 0.062 0.050 0.035 0.037 0.061 0.775 0.769 

 
Table A2. Rotated factor loadings of quality of health services, EDHS 2000 and 2014. 

Variables 

Factors 

First Second 

2000 2014 2000 2014 

Blood pressure measured 0.824 0.659 0.190 0.036 

Blood sample taken 0.887 0.819 0.152 0.210 

Urine sample taken 0.886 0.825 0.149 0.196 

Weight 0.795 0.648 0.110 0.037 

Told about the signs of pregnancy complications 0.108 0.150 0.808 0.639 

Given any iron tablets or syrup 0.170 0.001 0.766 0.807 
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