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Abstract

Using principal component analysis (PCA) and integrating both individual and household factors, we had previously
derived and proposed 3 socioeconomic indices (namely, wealth index, educational index, and housing quality index)
that can be used to classify rural Yemeni women into different socioeconomic statuses (SES). In the current article, we
examined whether the PCA-derived indices can be used to predict the use of maternal and child health care services
in rural Yemen. We used data from subnational representative multistage sampling cross-sectional household survey
conducted in rural Yemen in 2008-2009 among women (N = 6907) who had given birth. The resulting component
scores for each SES index were divided into tertiles. Logistic regression was used to study the associations between
the SES indices and 4 indicators of maternal health care use. Higher tertiles of each socioeconomic index increased
the likelihood of adequate antenatal care use, delivery assistance, and contraceptive use, but decreased the likelihood
of unmet need for contraception. Key maternal health indicators can be determined by socioeconomic indicators.
Therefore, in planning maternal and child health interventions, considering disparities of care by socioeconomic
factors should be taken into account.
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Introduction Survey, almost 42% of women died at home. The neona-
tal death rate in Yemen was 26 per 1000 live births based
on previous survey.” The maternal mortality rate is 148
per 100000 live births,” and the infant mortality rate is
around 43 per 1000 live births.’ The situation is shaped by
the high Yemen’s fertility rate as one of the highest in the
world, with an average of 5 (4.4) births per rural woman.’

While encouraging progress has been made to achieve
some set targets of the Sustainable Development Goal 3
(ie, reducing the global maternal mortality ratio, ending
preventable deaths of newborns and children under 5
years of age, and ensuring universal access to sexual and
reproductive health care services),' much remains to be
done in some countries. Appeals for accelerated progress
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Utilization of reproductive health care has the poten-
tial to decrease adverse pregnancy outcomes and
improve maternal and newborn health and survival.**
Antenatal care (ANC) and natal visits are an opportunity
to intervene.® The World Health Organization (WHO)
recommends that pregnant women should have at least 4
ANC visits at specified intervals provided by skilled
attendants.’ These visits should contain essential inter-
ventions and commence as early as possible in the first
trimester.” The ANC recommendation in Yemen tallies
with that of WHO.>!" Nevertheless, the 2013 Yemen
National Health and Demographic Survey estimated
that about 70% of births were home delivery; traditional
birth attendant delivery 12%; deliveries assisted by an
auxiliary nurse/midwife about 2%; and 41% of all
women who gave birth in the 5 years preceding the sur-
vey were assisted by a relative or friend. Nationally,
60% of mothers who had a live birth in the 5 years pre-
ceding the survey reported at least 1 episode of ANC
from a doctor, nurse, or trained midwife. This rate was
higher in the urban areas at 80% and lower in the rural
areas at 51%.” Furthermore, the survey reported that
29.2% of women were using modern contraception.

Optimal utilization of ANC may be hindered by vari-
ous cultural, socioeconomic, and demographic factors,
including mother’s age, parental education, housechold
size, parity, lack of revenue, and accessibility, availabil-
ity, quality, continuity of care.'"** Furthermore, out-of-
pocket expenditures that are associated with health care
utilization are another significant barrier for women in
accessing health care facilities, especially for low-
income families.'” The influence of socioeconomic sta-
tus (SES) on the use of maternal and child health (MCH)
care services has been studied in many previous stud-
ies; however, results appear to vary across and within
contexts.'>'® In a previous article,'” we developed SES
indices for women in rural Yemen based on data from a
subnational household survey, which we believe are
useful for advancing research on the impact of SES on
reproductive health in rural Yemeni settings. In the cur-
rent article, to assess the usefulness of the developed
SES indices in reproductive health research, we exam-
ine the associations between the constructed indices
and 4 indicators of utilization of MCH services: ANC,
skilled birth assistance, contraceptive use, and unmeet
for contraception.

Methods
Study Design

We drew data from the subnational household cross-
sectional survey conducted in Yemen in 2008-2009,

which explored ways to improve MCH care in rural
Yemen under the scheme of the Home-Based Maternal
and Neonatal Care project carried out by UNICEF. In
the current article, we have adapted analytical cross-
sectional design in order to investigate the associations
between our constructed SES indices and the 4 indica-
tors of utilization of MCH services.

Participants and Study Setting

The survey recruited women who had given birth dur-
ing the past 2 years prior to the survey from selected
subnational governorates in Yemen: Dhale, Ibb, Taiz,
and Hodeidah governorates by adapting the multistage
sampling technique. From these 4 governorates, 6
rural districts were chosen based on their poverty lev-
els as defined by Yemen national categorization. From
these 6 rural districts, a list of 42 subdistricts was
made and 26 representative subdistricts were chosen.
Next, 213 villages were randomly selected from the 26
subdistricts and finally all households in these villages
were eligible to be included in the survey. The target
group was all reproductive-age females aged 15 to 49
years. The minimum sample size was fixed at 5000
births. This sample size allowed estimation of 50%
prevalence with 2% precision and 99% confidence
level. It was considered valuable to increase the sam-
ple size to more households so as to provide estimates
with no much less precision in case of less prevalence.
The sample included 7341 households and 7295
women meeting the inclusion criteria. The current
analysis included 6907 women with a birth history and
who took part in the interviews with a response rate
exceeding 95%.

Data Collection

Prior to the main survey, face validity of a questionnaire
was established by experts, and a pilot study was under-
taken and observed changes were accordingly reflected
in the main survey. Trained midwives who worked in the
health services of the same areas conducted face-to-face
interviews in Arabic. The respondents were contacted in
their homes. Educated women respondents filled up the
questionnaire, whereas in the case of illiterate women,
their answers were filled up by the well-trained mid-
wives in a standard way. The interview instrument was a
64-item structured questionnaire that gathered informa-
tion on participants’ socioeconomic and demographic
characteristics, women’s reproductive history, MCH
care utilization during the last pregnancy, childbirth
and maternal mortality, as well as neonatal and infant
mortality.
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Ethical Approval and Informed Consent

Ethics approval for the survey was obtained from
Committee for Research at the Ministry of Health,
Yemen. In addition, ethics approval was obtained from
UNICEF-Yemen review committee. Before starting the
interview, women were given the choice to give their
informed consent to participate. The study was con-
ducted in accordance with the Declaration of Helsinki
ethical principles.

Socioeconomic Measures

In a previous article,'”” we used the various responses
from the questionnaire related to individual and house-
hold characteristics to construct SES indices for the
women participating in the subnational household sur-
vey through principal component analysis. That study
was motivated by lack of existing SES index for rural
Yemeni women; thus, the developed SES indices were
aimed at enabling subsequent classification of reproduc-
tive-age women into appropriate SES levels and to help
in assessing the influence of SES on MCH in these rural
Yemeni settings. We derived 3 SES indices (namely,
wealth index, educational index, and housing quality
index), which all together explained 54% variations in
the SES of the women. Then, based on the factor scores
of each index, they were categorized into tertiles and
these were used for subsequent analyses.

Outcome Measures

We evaluated the ability of the developed SES indices to
predict 4 indicators of MCH services utilization, namely,
ANC adequacy, skilled birth assistance, contraceptive
use, and unmet need for contraception. We developed an
ANC adequacy index according to the approach pro-
posed by the WHO, which takes into account the timing,
number, and content of ANC (Appendix 1, available
online).”'” In order to measure the utilization of ANC
adequacy with reference to the most recent pregnancy,
women were asked about their experiences of attending
ANC visits, number of visits, timing in relation to preg-
nancy months, and what kind of care package they
received. Regarding the content of ANC, 10 items out-
lined in the new WHO ANC model were asked in the
survey.'® These items made up a typical minimum ANC
content in Yemen and included the following: (1) one
item on pregnancy surveillance (pregnancy examination
of the woman and her unborn child); (2) one item on
preventive measures, including immunization and
screening (for anemia, malaria, and sexual transmitted
diseases); (3) one item on recognition and management

of pregnancy-related complications and coexisting dis-
case; (4) one item on health education and promotion for
the women and her family healthy behavior; (5) five
items on biomedical assessments (body weight measure,
blood pressure measure, urine test, blood test, ultra-
sound examination); and (6) one item on care provision
(iron tablet and folic acid supplement). Adequacy of
content of ANC was defined as the total number of items
provided to a woman, and we classified this as follows:
“Fair” (7 or more items, or more than 70%), “Poor” (0 to
6 items or less than 70%), and “No care.” ANC ade-
quacy variables in the study were categorized into 3 lev-
els of the adequacy of care as follows: women who
received care in the first trimester and had 4 or more
visits and had received fair ANC content were classified
as fair ANC care adequacy; those who received any
other care not matching with the WHO fair adequacy
level were classified as poor ANC care adequacy; and
those with no care were classified as no care.

Based on answers of women describing present use
of contraception, an indicator of contraceptive use was
dichotomized into: none and using any contraceptive to
delay or to avoid getting pregnant. Unmet need was
identified in the survey based on the question asking
women about their experiences of a present manners and
desires relating to contraceptive use, fecundity, and fer-
tility preferences (Appendix 1).

Furthermore, to measure the indicator of skilled birth
assistance with reference to the most recent delivery,
women were asked whether they had given birth at home
without trained assistance, had delivered at home with
trained assistance, or delivered in a health care facility.

Data Analysis

Data were examined by descriptive statistics (frequen-
cies and percentages). We applied logistic regression to
analyze the associations between each of the SES indices
and the 4 MCH care utilization indicators. The associa-
tions between the SES indices and utilization of adequate
ANC, contraceptive use, and unmet need were analyzed
using binary logistic regression. For the analysis pur-
pose, ANC adequacy indicator was coded 1 if the utiliza-
tion of care was classified as fair adequate according to
the WHO index and 0 otherwise. While the contraceptive
usage was coded 0 for none, and 1 for use of any contra-
ceptive, unmet need for contraception was coded 0 for
met need and 1 for unmet need for contraception.
Nevertheless, the association with health care—seek-
ing behavior during delivery was analyzed using multino-
mial logistic regression as that variable had 3 categories.
For the multinomial logistic regression for health care—
seeking behavior, we estimated the odds of choosing
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either a facility delivery or a home delivery with the
medical assistance of a trained practitioner versus a tra-
ditional home delivery without trained medical assis-
tance. In the analysis, women who delivered at home
without trained assistance were coded 1, women who
delivered at home with trained medical assistance were
coded 2, and women who delivered in a health care
facility were coded 3.

For each of our 4 dependent variables, we con-
structed 2 models: model 1 contained no covariates and
examined the association between each of the SES indi-
ces and each of the dependent variables; model 2
included each of the SES indices and all household and
individual covariates, namely, women’s age at birth,
stillbirth, spontaneous abortion, chewing qat, tobacco
usage, under-age marriage, and family marriage. For
fitting regression model 2, we used enter criteria method
to create fully adjusted models to analyze the appropri-
ate regression of each health services utilization out-
come. The estimated odds ratios were accompanied by
their respective 95% confidence interval (CI). Statistical
significance was fixed at <.05. SPSS version 19 was
used for statistical analyses.

Results

Characteristics of the Study Population

Socioeconomic characteristics of the surveyed house-
holds were reported in our previous article.'” Data were
available for 6907 women who had birth history and had
taken part in the interviews living in 7341 households.
The average age of the sampled women was 31.9 (9.7
standard deviation) years. Approximately 6247 (90%) of
the women were 18 years and older. Majority of the
heads of households 3930 (57%) had no education, while
2977 (43%) had at least a primary school education.

In terms of economic status, there was polarity in the
economic status of the women households. Those on the
lowest level of SES formed 1788 (26%) and those on the
highest level of SES 2220 (32%).

Furthermore, 660 (10 %) of the women had under-
age pregnancy (ie, pregnancy under 18 years of age);
1867 (27.1%) family marriage (ie, a marriage with man
who is related as second cousin or closer); 1506 (22%)
had used tobacco; 2841 (41.2%) had chewed qat; 2120
(31%) had family planning; and 3863 (56%) had ANC
(Table 1).

Antenatal Care Use

The use of ANC services was low, with 3044 (44%)
women not having any ANC. Usage of adequate ANC
according to the WHO index was 1445 (21%). The

results of the association between the SES indices and
ANC are presented in Table 2, which showed that higher
tertiles of wealth and educational indices but not hous-
ing quality index were associated with utilization of fair
adequate ANC (adjusted odds ratio [AOR] = 3.34, 95%
CI = 2.76-4.04, and AOR = 3.68, 95% CI= 3.15-4.31,
respectively).

Birth Delivery Assistance

Only 557 (8%) of women had facility delivery as a birth
delivery assistance option, while home delivery with
skilled birth attendant was 2691 (39%), making the rest
of delivery at home without any skilled birth attendant.
Women of households with higher tertiles in any of the
SES indices (wealth, educational, and housing quality)
were significantly more likely to choose a facility deliv-
ery and a home delivery with the assistance of a trained
practitioner versus a traditional home delivery without
trained assistance (Table 3).

Use and Unmet Need for Contraception

Overall, 4787 (69%) of women had used any contracep-
tive method, while 3490 (50.5%) have unmet need for
contraception. Higher tertiles in any of the SES indices
were associated with more likelihood of using any con-
traceptive methods (Table 2). On the other hand, higher
tertiles in each of the SES indices were associated with
less likelihood of having unmet need for contraception
(Table 2).

Discussion

Findings and Interpretation

In this study, using previously developed SES indices
(namely, wealth, educational, and housing quality indi-
ces) for women from rural Yemen'” to predict indicators
of maternal and child care utilization, we found that
higher tertiles of wealth and educational indices, but not
housing quality SES index, were associated with more
likelihood of having fair adequate ANC. Higher tertiles
in each SES index were associated with more likelihood
of using birth contraception as well as having a facility
and home delivery with the assistance of a trained prac-
titioner versus a traditional home delivery without
trained assistance. On the other hand, higher tertiles in
each SES index were associated with less likelihood of
having unmet need for contraception.

Our findings indicating that higher levels of the SES
indices were associated with the usage of fair adequate
ANC agree with previous reports.'”** These pervious
results demonstrate that women who are economically
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Table I. Maternal and Child Health Services Indicators According to Women’s Background Characteristics Among Women

From Rural Yemen, 2008-2009.

Skill Birth Attendance

Household Delivery Delivery

Having Adequate ~ Without Trained ~ With Trained Delivery in Contraceptive ~ Unmet Need for

Antenatal care, Providers, n (%)  Providers, n (%)  Health Facility, Usage, n (%) Contraception,
Variable Total® n (%) (N = 1445) (N = 3659) (N =2691) n (%) (N =557) (N =2120) n (%) (N = 3490)
Age at birth
=18 years 660 (9.6) 100 (15.2) 389 (58.9) 213 (32.3) 58 (8.8) 175 (26.5) 297 (45.0)
19-34 years 3539 (51.2) 902 (25.5) 1813 (51.2) 1419 (40.1) 307 (8.7) 1158 (32.7) 1795 (50.7)
=35years 2708 (39.2) 443 (16.4) 1457 (53.8) 1059 (39.1) 192 (7.1) 787 (29.1) 1398 (51.6)
Stillbirth
Yes 587 (8.5) 108 (18.4) 275 (46.9) 263 (44.9) 48 (8.2) 157 (26.8) 405 (69.1)
No 6320 (91.5) 1337 (21.2) 3384 (53.5) 2428 (38.4) 509 (8.1) 1963 (31.1) 3085 (48.8)
Spontaneous abortion
Yes 1789 (25.9) 296 (16.5) 990 (55.4) 631 (35.3) 166 (9.3) 547 (30.6) 1144 (64.0)
No 5118 (74.1) 1149 (22.5) 2669 (52.1) 2060 (40.2) 391 (7.6) 1573 (30.7) 2346 (45.8)
Chewing qat
Yes 2841 (41.2) 522 (18.5) 1555 (54.8) 1056 (37.2) 225 (7.9) 923 (32.5) 1830 (64.5)
No 4048 (58.8) 918 (23.0) 2089 (51.6) 1626 (40.2) 331 (8.2) 1191 (29.4) 1660 (41.0)
Tobacco usage
Yes 1506 (21.9) 249 (16.5) 814 (54.1) 578 (38.4) 114 (7.6) 386 (25.6) 1092 (72.5)
No 5381 (78.1) 1190 (22.1) 2830 (52.6) 2104 (39.1) 442 (8.2) 1728 (32.1) 2398 (44.6)
Under-age marriage
Yes 3316 (48.1) 527 (15.9) 1757 (53.0) 1286 (38.8) 270 (8.1) 1055 (29.5) 1924 (58.1)
No 3575 (51.9) 914 (26.3) 1889 (52.9) 1396 (39.1) 286 (8.0) 1059 (32.0) 1566 (43.9)
Family marriage
Yes 1867 (27.1) 390 (20.9) 979 (52.6) 715 (38.4) 167 (9.0) 558 (30.0) 1222 (65.7)
No 5022 (72.9) 1050 (20.9) 2665 (53.1) 1967 (39.2) 389 (7.7) 1556 (31.0) 2268 (45.2)
Female genital mutilation
Yes 3324 (48.2) 675 (20.3) 1801 (54.3) 1274 (38.4) 243 (7.3) 875 (26.4) 2210 (66.6)
No 3563 (51.8) 765 (21.5) 1841 (51.7) 1407 (39.5) 313 (8.8) 1239 (34.8) 1279 (35.9)

*May not sum to total as missing data are not presented.

disadvantaged or those who have low educational level
may experience less optimal utilization of adequate
ANC compared with women with better economic or
educational status.'”?**?% Some studies have shown
that high SES and educational attainment empowers
women to seek modern health services. Such women
can often afford to pay for health services and any asso-
ciated travelling costs.”

However, other studies show no evidence of such an
association.”’ It has been assumed in earlier studies that
SES measurement may be indicator specific; therefore,
different SES measures have different correlation with
each of indicators.”** These views are in line with the
study conducted by Magadi et al, who showed no evi-
dence of such an association perhaps due to the variety
of variables involved in the analysis and the multivariate
character of the statistical analysis.*’

Women at higher levels of each of the SES indices
were significantly more likely to choose a facility
delivery or a home delivery with the assistance of a
trained practitioner compared with women at lower SES

indices. Several previous studies have reported similar
findings,”***** an indication that higher SES both eco-
nomically and educationally empower women to seek
institutional and better maternal delivery health services.
Such empowerment provides women an opportunity to
attain a higher level of health awareness, better ability to
pay for health services and other related costs, and more
autonomy and ability to make choices on maternal ser-
vices to use.***’

Women of higher SES were significantly more likely
to use contraception compared with women in lower
indices. With regard to unmet need for contraception,
poor and less educated women were more likely to have
unmet need for contraception than more wealthy and
educated women. These findings similarly compare
with results from other previous studies.’'** The clear
SES predictive effects of contraceptive use are in line
with findings of study conducted by Becker et al, who
has postulated that lower status of wealth and education
undermined women’s autonomy, leading to women’s
inability to follow through on an individual choice of
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Table 3. Associations Between SES and Birth Delivery Choice Among Rural Yemeni Women of Reproductive Age (ORs and

95% Cls).

Home Delivery With Trained Providers vs Home Facility Delivery vs Home Delivery Without

Delivery Without Trained Providers Trained Providers
Crude OR Adjusted OR Crude OR Adjusted OR

Variable N (%) (95% ClI) (95% Cl) N (%) (95% ClI) (95% ClI)
Wealth index
First tertile (lowest) 661 (24.6) 0.80 (0.70-0.91) 0.77 (0.67-0.87) 131 (23.5)  0.69 (0.55-0.87)  0.66 (0.52-0.86)
Second tertile 1119 (41.6) 0.86(0.77-1.16) 0.83 (0.73-0.93) 217 (39.0) 0.73 (0.59-0.89) 0.68 (0.55-0.84)
Third tertile (highest)® 911 (33.9) | | 209 (37.5) I |
P <.001 <.001 <.001 <.001
Educational index
First tertile (lowest) 771 (28.7)  0.54 (0.48-0.61) 0.54 (0.47-0.52) 120 (21.5)  0.42 (0.33-0.53)  0.43 (0.34-0.55)
Second tertile 882 (32.8) 0.76 (0.67-0.85) 0.89 (0.78-1.01) 230 (41.3) 0.99 (0.81-1.21) 1.10 (0.85-1.36)
Third tertile (highest)® 1038 (38.6) I | 207 (37.2) I I
P <.001 <.001 <.001 <.001
Housing quality index
First tertile (lowest) 782 (29.1) 0.52 (0.46-0.58) 0.50 (0.44-0.58) 186 (33.4) 0.70 (0.57-0.87)  0.58 (0.46-0.74)
Second tertile 809 (30.1)  0.55(0.49-0.62) 0.57 (0.50-0.65) 179 (32.1) 0.70 (0.56-0.87) 0.71 (0.57-0.89)
Third tertile (highest)* 1100 (40.9) | | 192 (34.5) I

P

013

<.001

<.001

<.001

Abbreviations: SES, socioeconomic status; OR, odds ratio; Cl, confidence interval.

*Reference category.

contraceptive use and lesser utilization of modern repro-
ductive health care."'

Strengths and Weaknesses of the Study

The sample size of the study was large and thus was
sufficient to uncover any real estimate of association
between the SES and the study outcomes. Furthermore,
the high participant response rate made our observa-
tions reasonably generalizable across different rural
settings in Yemen. This is the first study from rural
Yemen that has assessed the utility of comprehensive
SES indices (combining both individual- and house-
hold-level wealth indicators) in predicting indicators
of utilization of MCH care services. Therefore, this
study provides an important platform for the advance-
ment of research on the role of SES in utilization of
reproductive health care in rural Yemen. The study
does have some limitations: data on indicators of MCH
services utilization were collected from women with
reference to their latest childbirth during the 2 years
preceding the survey. Maternal recall of events within
2 years prior to the survey is subjected to recall bias,
particularly for items of ANC content. Given the cross-
sectional design whereby data on SES and the out-
comes were collected at the same time, we cannot infer
causal associations between the SES indices and indi-
cators of MCH services utilization.

Relevance of the Findings: Implications for
Clinicians and Policy Makers

The findings of this study provide a basis for a number
of policy implications and recommendations for deci-
sion makers that aimed at meeting many of the health
care needs of the socioeconomically disadvantaged
women, children, and families in rural Yemen. One is
that SES was found to have an important influence on
the use of MCH services, and this indicates the need for
policy decision makers to improve female educational
opportunities by applying national policies that are able
to address literacy gender equity in rural Yemen. Such
policies would encourage female education and sooner
or later enhance gender wealth equalities, women’s
autonomy, and MCH services use. Second, socioeco-
nomically disadvantaged women were found to be less
likely to use MCH services suggests that adapting inter-
ventions to focus on subgroups of population where
there are high needs and ensuring equity in MCH ser-
vices would ultimately reduce inequalities in MCH ser-
vices utilization.

Conclusion

In this study, we have shown that our previously devel-
oped SES indices for rural Yemeni women, incorpo-
rating individual and household wealth indicators, can
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be used to predict women utilization of a range of indi-
cators of MCH care services. This effort highlights the
importance of multicomponent SES indices for repro-
ductive research in rural Yemen. Consideration of SES
in the development of appropriate public health inter-
ventions and relevant policies aimed at mitigating
the negative influences on MCH in rural Yemen is
paramount.
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