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Background: Anemia is one of the most prevalent problems in pregnancy. In 2011, 29.9% of
all pregnant women in Jamaica were diagnosed with anemia.

Obijective: The objective of this study was to determine the prevalence and predictors of anemia
in pregnancy in Western Jamaica.

Methods: A cross-sectional study was conducted among 293 mothers attending post-natal
clinics in Western Jamaica. A questionnaire was administered to the mothers, and an abstraction
form was used to collect clinical data from the mothers’ records.

Results: The prevalence of anemia among the women was 37.6%. Younger mothers (aged
18-24 years) were more likely to be anemic compared to those =35 years (odds ratio [OR]:
3.44,95% CI: 1.07-11.06). Mothers who reported not always washing their hands after using the
toilet were almost 10 times more likely to be anemic (OR: 9.7, 95% CI: 1.72-54.78) compared
to those who reported always washing their hands. Mothers who attended a public facility for
antenatal care were 2.3 times more likely to be anemic (OR: 2.31, 95% CI: 1.03-5.18) compared
to those who obtained care at a private facility, and mothers who reported being told that they
were anemic by a health care provider (HCP) were almost six times more likely to be anemic
compared with those who were not told (OR: 5.58, 95% CI: 1.73-17.93).

Conclusion: The results of the study indicate that early identification and treatment of
anemia, especially among younger pregnant women, should be a priority. HCP should ensure
that women understand the need to be cured of their anemia and to adhere to preventive
hygienic practices.

Keywords: predictors of anemia, hygienic practices, ANC facilities, Healthcare Providers’

communication

Introduction

Anemia in pregnancy affects nearly half of all pregnant women worldwide and is
prevalent in developing countries.! Anemia in pregnancy is not only a risk factor of
maternal mortality? but is also harmful for the fetus due to increased risk of adverse
birth outcomes such as intrauterine growth retardation, prematurity, and low birth
weight (LBW).>* The prevalence of anemia in pregnancy is of special concern in
Jamaica where 29.9% of pregnant mothers were anemic in 2011.*

Clinically, anemia is any hemoglobin (Hb) level <10.5 g/dL regardless of age;
however, the World Health Organization (WHO) recommends maintaining Hb
levels =11.0 g/dL during pregnancy.® Anemia in pregnancy develops when physi-
ological changes reduce Hb concentrations.? These changes are mainly a result of
nutritional deficiencies of which iron deficiency is the most common cause. Iron
deficiency is the major cause for anemia in pregnant women, accounting for ~75%
of all pregnancy anemia.’

The main risk factors for iron deficiency include low intake of iron and poor
absorption of iron from diets high in phytate or phenolic compounds.® Evidence also
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suggests that iron deficiency in the body may be precipitated
as a result of other nutritional deficiencies. Inadequate intake
of vitamin D is associated with an increased risk for iron
deficiency, suggesting that overlapping metabolic pathways
may also be responsible for anemia in pregnancy.’ Vitamin
B6 is also a contributing factor to iron deficiency anemia
(IDA) as it is believed that vitamin B6 is an essential com-
ponent for heme synthesis and the use of iron in erythrocyte
production.® Other nutritional deficiencies impact the produc-
tion of erythrocytes, including deficiencies of folic acid and
vitamin B12.° Previous medical conditions such as inborn red
blood cell disorders can also increase the risk for developing
anemia in pregnancy.’

In addition, parasitic helminth infections (hookworm
and Trichuris) and bacterial infections can contribute
to anemia.!®"3 Intestinal helminth infections can cause IDA,
and these infections are present in Jamaica.'*'? Helicobacter
pylori infection has also been shown to be associated with
IDA." A study that examined the effects of H. pylori on
different aspects of health, including IDA in 24 patients,
showed that 91.7% of the patients recovered from their IDA
after their H. pylori infection was cured."

Anemia in pregnancy can be exacerbated by various
conditions, including uterine or placental bleeding, gastro-
intestinal bleeding, and peripartum blood loss.> The many
factors that contribute to anemia during pregnancy vary
greatly depending on dietary practice, geographical location,
and weather or season.'

The four parishes that are provided with health care under
the Western Regional Health Authority (WRHA) of Jamaica
are Saint James, Westmoreland, Trelawny, and Hanover. The
WRHA has a network of four hospitals (one in each parish)
and 84 health centers strategically positioned throughout the
region.'s Hb levels of pregnant women are usually measured
at the antenatal clinics during their first prenatal visit.! If a
pregnant woman is found to be anemic, a referral is made to
the medical doctor, the high-risk clinic, and a nutritionist.

There are several treatment options for anemia in
pregnancy, the most common being oral and intravenous
iron methods. Education and awareness about anemia have
increased in recent decades, and the World Health Assembly
has developed an action plan with a commitment to reduce
the prevalence of anemia by 50% among women of repro-
ductive age by 2025."7

Jamaica has a high incidence of adverse birth outcomes. '
Antepartum hemorrhage is the most important risk factor for
fetal death in Jamaica. Congenital malformations caused 6%
of fetal deaths in 1986.'° The stillbirth rate in Jamaica declined
by 15% between 1995 and 2005, but still remains high at

12.51/1,000 births."* LBW infants account for 8.1/100,000
deaths, and in 2009, 12.1% of newborns had LBW. Although
Jamaica is considered an upper middle-income country with
aregional health care system,'” the country has several health
care constraints that affect timely access to the maternal health
care system. For example, 50% of midwifery positions in
both primary and secondary care facilities are vacant. This
research study was conducted to determine the prevalence
and predictors of anemia among pregnant women attending
clinics in the four parishes under the WRHA and to provide
data that can be used to design interventions to lower the
incidence of anemia in pregnancy in the region.

Methods

Study design and participant recruitment
A cross-sectional study was conducted among 293 women
attending post-natal care clinics in the four parishes under the
WRHA. Public Health nurses told potential participants about
the study and asked if they would like to participate. Inter-
ested women were introduced to the research staff for further
information on the study and to answer any questions from
the potential participants. Informed consent was obtained
from all of the women who volunteered to participate. Data
were collected using an investigator-administered question-
naire to gather information on age, education, employment
status, income, residence, personal hygiene, patient compli-
ance to care, and nutrition. The study was approved by the
institutional review board at the University of Alabama at
Birmingham, and the Western Regional Health Authority
of the Jamaican Ministry of Health (MOH). Anemia was
categorized based on the WHO’s recommendations of
Hb <11 g/dL.° The Hb test is done at the first visit of the
women to the antenatal clinic. The MOH encourages women
to visit the antenatal care (ANC) clinic in their first trimester
of pregnancy; however, the trend is that mothers tend to come
for their first visit in their second trimester.

A clinical data abstraction form was used to obtain
obstetric information (gestational age as assessed at the first
ANC visit and all illnesses, including chronic or infectious)
and treatments during pregnancy from the women’s ANC
visit records. Delivery data were collected for the infants
(newborn’s state [live or stillbirth], sex, weight, length, and
Apgar score).

Data analysis

Descriptive statistics were used to examine the differences
between sociodemographic characteristics, hygienic prac-
tices, ANC visits, clinical treatment and education, and
obstetric history of the women and their anemia status (based
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on Hb levels <11 g/dL or =11 g/dL). The chi-square test
was used for categorical variables, and Fisher’s exact test was
used for categorical variables with low cell counts (predicted
value =0.05). All analyses were conducted using SAS 9.4
(SAS Institute Inc., Cary, NC, USA). Additionally, multivari-
able logistic regression models were created to examine the
relationship between anemia status and socio-demographic
and hygienic characteristics of the women. Furthermore,
a logistic regression model was used to analyze the asso-
ciations adjusted for variables with P-values =0.05, which
included age, washing hands after bathroom use, wearing
shoes outside daily, place of ANC visits, and diagnosis of
anemia by health care provider.

Results

Of the 293 mothers who participated in the study, 197 had
records of Hb levels to determine their anemia status and were
included in the analysis. Majority of the women (62%) were
from the parish of Saint James, 15% were from Westmore-
land, 12% from Hanover, and 10% from Trelawny (Table 1).
Over 37% of women satisfied the criteria of being anemic
based on the WHO recommendations. Most women (66.2%)
were mildly anemic (Hb 10-10.9 g/dL), 32.4% were mod-
erately anemic (Hb 7.0-9.9 g/dL), and 1.4% were severely
anemic (Hb <7.0 g/dL).

The proportions of women with anemia were significantly
higher in the 18-24 years and 25-29 years age groups com-
pared to non-anemic mothers (48.6% vs 33.3% and 33.8% vs
30.1%, respectively; P=0.0342). A majority of both anemic
and non-anemic mothers had some/completed secondary
education, and most earned the minimum weekly income
of =J$9,200. The average household size was four or more
people for both groups of women.

A majority of mothers had access to a toilet facility
inside their homes, but this was not significantly associ-
ated with an anemia diagnosis (Table 2). With regard to
wearing shoes outdoors on a daily basis, 70% of anemic
mothers reported always wearing shoes compared to 82%
of non-anemic mothers, but this association was also not
significant (P=0.0532). Additionally, maintaining personal
hygiene by always washing hands before eating was almost
equally reported by the two groups, but always washing
hands after using the toilet was significantly less reported by
anemic mothers compared to non-anemic mothers (89.1%
vs 98.4%, P=0.0045).

Indicators of ANC compliance, such as availability
of transportation to the clinic, regular attendance at the
clinic, receiving iron and folic acid tablets, and receiving
education regarding food to be consumed in pregnancy,

Table | Sociodemographic characteristics of the study population

Variables Anemia, No anemia, P-value*
74 (37.6%), 123 (62.4%),
n (%) n (%)

Parish 0.9065
Saint James 44 (60.3) 77 (63.1)
Westmoreland I (15.1) 19 (15.6)

Hanover 9 (12.3) 15 (12.3)
Trelawny 9 (12.3) I1(9.0)

Age (years) 0.0342

18-24 36 (48.7) 41 (33.3)
25-29 25 (33.8) 37 (30.1)
30-34 7(9.5) 25 (20.3)

=35 6 (8.1) 20 (16.3)

Education 0.2729

Primary or less 4 (5.5) 5 (4.1)
Some secondary or 43 (58.9) 58 (47.5)
completed secondary

College 14 (19.2) 25 (20.5)
Other 12 (16.4) 34 (27.9)

Religious affiliation 0.8279
Christian 56 (75.7) 96 (78.3)

Rastafarian 0 (0.0 1 (0.8)
None 18 (24.3) 26 (21.1)

Marital status 0.6455
Never married 38 (51.4) 59 (48.0)

Ever married/common law 36 (48.7) 64 (52.0)

Occupation 0.2964

Professional 3(103) 10 (14.5)
Skilled 16 (55.2) 26 (37.7)
Clerical 4(13.8) 7 (l0.1)

Other 6 (20.7) 26 (37.7)

Income 0.1036
=)$9,200 15 (53.6) 22 (31.4)
<J$15,200 3(10.7) 19 (27.1)
>]$18,200 8 (28.6) 18 (25.7)

None or n/a 2 (7.1) I'1(15.7)

Number in household 0.1922
1-3 19 (25.7) 22 (17.9)
=4 55 (74.3) 101 (82.1)

Notes: *Chi-square test and Fisher’s exact test were used. Numbers may not add up
to the total number due to missing responses. Bold indicates significant at P<<0.05.
Abbreviation: n/a, not applicable.

Table 2 Available toilet facility in home and hygienic practices

Variable Anemia, No anemia, P-value*
74 (37.56%), 123 (62.44%),
n (%) n (%)

Toilet facilities inside home 0.5709
No 6 (8.1 13 (10.6)

Yes 68 (91.9) 110 (89.4)

Wear shoes outside daily 0.0532
Always 52 (70.3) 101 (82.1)
Often/sometimes 22 (29.7) 22 (17.9)

Wash hands before eating 0.8693
Always 43 (58.1) 70 (56.9)

Often/sometimes 31 (41.9) 53 (43.1)

Wash hands after using bathroom 0.0045
Always 66 (89.2) 121 (98.4)
Often/sometimes 8(10.8) 2(1.7)

Notes: *Chi-square test and Fisher’s exact test were used. Numbers may not
add up to the total number due to missing responses. Bold indicates significant at
P<0.05.
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were not significantly associated with anemia among the
mothers (Table 3). A significantly higher proportion of ane-
mic compared to non-anemic mothers reported attending a
public facility for their ANC care (83.8% [public] vs 70.5%
[private]; P=0.0359).

When obstetric history of the women (any pregnancy)
was examined according to anemia status, no differences
were found for the number of births and adverse birth out-
comes between the two groups (Table 4). When the most
recent pregnancy was considered, there was a significant
difference in the diagnosis of anemia by a health care pro-
vider (HCP) between the groups (P=0.0029). Only ~16% of

Table 3 ANC attendance and education about anemia and

nutrition
Variables Anemia, No anemia, P-value*
74 (37.56%), 123 (62.44%),
n (%) n (%)
Type of transportation to ANC appointments 0.8086
Drive 21 (28.8) 41 (33.3)
Walk 9 (12.3) 11 (8.9)
Public transportation 38 (52.1) 61 (49.6)
All of the above 5(6.9) 10 (8.1)
Attendance at all scheduled appointments 1.0000
No 34.1) 6 (4.9)
Yes 70 (95.9) 117 (95.1)
Number of appointments missed 0.3501
1-2 18 (24.7) 38 (30.9)
34 55 (75.3) 85 (69.1)
Received iron tablets 1.0000
No 1 (1.4) 3(24)
Yes 73 (98.7) 120 (97.6)
Received folic acid tablets 0.1164
No 15 (20.6) 15(12.2)
Yes 58 (79.5) 108 (87.8)
Type of ANC facility 0.0359
Public facility 62 (83.8) 86 (70.5)
Private facility 12 (16.2) 36 (29.5)
Received education about anemia prevention in pregnancy 04111
No 18 (25.7) 37 (31.4)
Yes 52 (74.3) 81 (68.6)
Received education about foods that prevent anemia 09316
No 18 (24.7) 30 (25.2)
Yes 55(75.3) 89 (74.8)
Received education about foods that prevent iron 0.5230
absorption
No 21 (29.2) 40 (33.6)
Yes 51 (70.8) 79 (66.4)
Received counseling about proper nutrition during 0.8618
pregnancy
No 6(8.2) 11(8.9)
Yes 67 (91.8) 112 (91.1)

Notes: *Chi-square test and Fisher’s exact test were used. Numbers may not
add up to the total number due to missing responses. Bold indicates significant at
P<0.05.

Abbreviation: ANC, antenatal care.

Table 4 Obstetric information for any pregnancy and for the
most recent pregnancy

Variable Anemia, No anemia, P-value*
74 (37.56%), 123 (62.44%),
n (%) n (%)
Any pregnancy
Number of times given birth 0.5801
Never 25 (34.7) 43 (35.3)
Once 25 (34.7) 42 (344)
Twice 17 (23.6) 22 (18.0)
Three times or more 5 (6.9) 15 (12.3)
Pre-term delivery 0.9340
No 59 (80.8) 100 (81.3)
Yes 14 (19.2) 23 (18.7)
LBW delivery 0.2823
No 62 (86.1) 112 91.1)
Yes 10 (13.9) 11 (8.9)
Induced abortion in past 0.5763
No 66 (90.4) 108 (87.8)
Yes 7 (9.6) 15(12.2)
Still births 0.3056
No 64 (90.4) 116 (94.3)
Yes 7 (9.6) 7(5.7)
Miscarriage 0.3501
No 55 (75.3) 85 (69.1)
Yes 18 (24.7) 38 (30.9)
Pregnancy complications 0.8213
No 59 (80.8) 101 (82.1)
Yes 14 (19.2) 22 (17.9)
Birthing complications 0.5464
No 64 (87.7) 104 (84.6)
Yes 9 (12.3) 19 (15.5)
Most recent pregnancy
First child ever 0.6610
No 45 (60.8) 78 (63.9)
Yes 29 (39.2) 44 (36.1)
Told of anemia status by HCP 0.0029
No 61 (83.6) 118 (95.9)
Yes 12 (16.4) 5(4.1)
Vaginal bleeding 0.9218
No 58 (79.5) 97 (78.9)
Yes 15 (20.6) 26 (21.1)
Severe illness 0.6857
No 62 (84.9) 107 (87.0)
Yes I (15.1) 16 (13.0)
Pre-eclampsia 0.9890
No 60 (82.2) 101 (82.1)
Yes 13(17.8) 22 (17.9)
Emergency care needed 0.6403
Never 50 (67.6) 87 (70.7)
One or more times 24 (32.4) 36 (29.3)
Infant health problem at birth 0.7587
No 53 (84.1) 97 (85.8)
Yes 10 (15.9) 16 (14.2)

Notes: *Chi-square test and Fisher’s exact test were used. Numbers may not add up
to the total number due to missing responses. Bold indicates significant at P<<0.05.
Abbreviations: LBW, low birth weight; HCP, health care provider.
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Table 5 Multivariable logistic regression analysis for factors
associated with having anemia in pregnancy

Variables Unadjusted OR

(95% CI)

Adjusted OR
(95% CIys

Age (years)

18-24 2.93 (1.06-8.09) 3.44 (1.07-11.06)
25-29 2.52 (0.79-6.40) 3.18 (0.96-10.58)
30-34 0.93 (0.27-3.22) 1.29 (0.32-5.20)
=35 Ref

Wash hands after bathroom
Always Ref Ref

Often/sometimes
Wear shoes outside daily

Always Ref Ref

Often/sometimes 1.94 (0.98-3.83) 1.99 (0.94-4.19)
Type of ANC facility

7.33 (1.51-35.54) 9.70 (1.72-54.78)

Public facility 2.16 (1.04-4.49) 2.31 (1.03-5.18)
Private facility Ref Ref
Told of anemia by HCP
No Ref Ref
Yes 4.64 (1.56-13.78) 5.58 (1.73-17.93)

Notes: SAdjusted for age, education level, washing hands after bathroom, wearing
shoes outside daily, place of ANC visits, and diagnosis of anemia by HCP. Bold
indicates significant values.

Abbreviations: OR, odds ratio; ANC, antenatal care; HCP, health care provider.

women with anemia (based on the recorded Hb level in their
charts) reported that they were told that they were anemic
by their HCPs; the remaining 84% reported that they were
not provided with an anemia diagnosis. Among non-anemic
mothers, 4% reported that they were told they were anemic
by their HCPs, although these women had recorded Hb levels
ranging from 11.2 to 12.3 g/dL.

In the unadjusted analysis, anemia was more likely to
be present in mothers aged 18-24 years (OR: 2.93, 95%
CI: 1.06-8.09) compared to those =35 years, and this
association was even stronger in the adjusted analysis
(OR: 3.44, 95% CI: 1.07-11.06; Table 5). Mothers who
reported not always washing their hands after using the
toilet were almost 10 times more likely to be anemic
(OR: 9.7, 95% CI: 1.72-54.78) compared to those who
reported always washing their hands after using the toilet.

The type of facility where the women obtained ANC was
also a predictor of anemia status among the women. Women
who attended a public facility were 2.3 times more likely to
be anemic (OR: 2.31, 95% CI: 1.03-5.18) compared to those
who obtained care at a private facility. In addition, women
who reported being told they were anemic by an HCP were
almost six times more likely to be anemic compared with
those who were not told (OR: 5.58, 95% CI: 1.73-17.93).

Discussion
It is clear that anemia continues to be a major health prob-
lem for pregnant women in the Western region of Jamaica.

Our data show that the Western Health Region has a higher
prevalence of anemia during pregnancy (37.6%) than the
national average (29.9).* Previously, we found an anemia
prevalence rate of 34.8% in a study conducted in one of
the Western parishes.?! The 29.9% overall anemia rate for
Jamaica is an average of the rates for the 14 parishes in the
country. Therefore, it is an average of lower rates in some
parishes and higher rates in others. The WHO reported an ane-
mia rate of 40.7% for Jamaican women aged 13—46.99 years
in 2006 and rates 0f 47.0%, 47.9%, and 41.8% for the South
East, North East and Western regions, respectively; a sig-
nificantly lower rate of 17.9% was reported for the Southern
region.” The reasons for the variation in anemia rates among
women in different regions of Jamaica are not immediately
apparent but may be related to the level of poverty in the
parishes in the different regions. Although the overall pov-
erty rate in Jamaica in 2002 was 19.7%, parishes with the
highest incidence of poverty were found in the North East
and Western regions of the island, such as Portland, Saint
Ann, and Trelawny, with rates of 32.3%, 37.0% and 31.3%,
respectively.? In 2012, the prevalence of poverty in Jamaica
increased by 2.3% over the 2010 rate to 19.9%, and poverty
rates increased in the two largest parishes of the Western
region, namely, Saint James (increase of 2.7%—11.2%) and
Westmoreland (increase of 8.2%—18.9%).* Poverty is highly
correlated with lack of proper sanitation, and both factors
have been linked to increased risks to maternal health.?>2¢
Poverty is also associated with poor nutrition, which can
result in anemia.

Steps taken to alleviate the anemia problem are currently
incorporated into the antenatal system of care for pregnant
women in Jamaica.'® Iron tablets are given to all pregnant
women by nurses in the Western Health Region antenatal
clinics regardless of history of anemia in pregnancy. Folic
acid tablets are also given to women who are diagnosed with
anemia in pregnancy or who have had a history of anemia
in other pregnancies.

The data collected in this study showed that women aged
18-24 years were more than three times more likely to have
anemia in pregnancy compared to women =35 years of
age. A study conducted among pregnant women in Nigeria
showed that younger women (<30 years) constituted the
highest percent of anemia cases (68.62%).>” On the contrary,
studies conducted in Ethiopia and China observed that the
prevalence of anemia was highest among older women
(=30 years).?®?° The increased risk of anemia among younger
women in Jamaica could be due to unplanned pregnancy and
suboptimal nutritional status prior to conception.*® It is known
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that there is an increased risk for anemia among teenage
mothers due to their greater nutritional requirements during
growth spurts.’*3! The increased risk seen among younger
mothers could also be a reflection of the carryover of the
teenage risk into young adulthood.

Not always washing hands after using the toilet was
found to be a predictor of anemia among the women.
Hygienic preventive practices, such as hand washing espe-
cially after using the toilet and wearing shoes outdoors, are
essential for preventing bacterial and parasitic infections
that can cause anemia in pregnancy. Although Jamaica is
classified as an upper middle income country and has a
regional health care system, the country has struggled with
low economic growth for over three decades and is one of
the slowest growing developing countries in the world; it had
accumulated debt 145% of gross domestic product (GDP) in
2012.* Improved sanitation and safe piped household water
are not available to everyone in Jamaica. Piped water was
available for 72.5% of Jamaican households in 2009; 13.7%
of households collected rainwater and 6.2% used public
standpipes.’* Although 86.3% of people in metropolitan
areas had access to piped water, this was true for only 46%
of those in rural areas.*® Without readily available piped
water, handwashing and other hygienic practices will not be
carried out satisfactorily. In 2002, 66.2% of households in the
Western region had access to potable water compared with
86.2% of households in the South East region and 98.2% in
the Kingston and Saint Andrew metropolitan areas.”* With
regard to sanitary facilities, 67.6% of households in Jamaica
reported having flush toilets and 32.3% reported having pit
latrines in 2009.** In metropolitan areas outside of Kingston,
75.3% of households had flush toilets compared with 47.8%
in rural areas.** For the country as a whole, 76% of toilet
facilities were not linked to a sewer system, but this could be
as high as 95.1% in rural areas.>* With high proportions of the
population not having improved drinking-water sources and
sanitation facilities, poor hygienic practices and transmission
of geohelminths and other parasitic infections that promote
poor nutrition and anemia are likely to occur.

The main parasites causing blood loss in human beings
and leading to direct iron-deficiency anemia include hook-
worm infection (Necator americanus and Ancylostoma
duodenale), whipworm infection (Trichuris trichiura), and
schistosomiasis.?*3¢ Although we did not examine helminth
infections in the women in the study, helminth infections
could be contributing to anemia.'®'> Studies conducted in
Jamaica show that transmission of geohelminth infections
such as 7. trichiuria and Ascaris lumbricoides, occurs

commonly on the island.'”'? A country-wide study on
gastrointestinal infections in Jamaica reported infection rates
for Trichuris (12.3%), Ascaris (9.5%), hookworm (2.2%),
and Strongyloides (0.3%)."* Giardia lamblia (6.3%) and
Entameba coli (7.7%) were protozoans that were more com-
monly found in the study.!? The study found higher parasite
infection rates in rural compared with urban areas. Another
study found infection rates of 42%—47% for Trichuris
and 15%-37% for Ascaris among school children in the
capital city of Kingston and in rural areas of Jamaica.!
A study conducted on anemia and geohelminth infection in
primary school children in the rural parishes of Clarendon,
Manchester, Saint Ann, and Trelawny (the latter being one of
the parishes in the Western region) found that 14.7% of the
children were anemic, 38.3% were infected with Trichuris,
and 19.4% with Ascaris." Trichuris infection has been shown
to be directly related to anemia among pregnant women
and among school children in Jamaica.”’*® The mechanisms
by which Trichuris infection may cause anemia include
ingestion of blood by the parasite, blood loss from parasite-
produced lesions in the intestinal mucosa, and inflammatory
responses to the parasitic infection.*

Although Ascaris infection is known to influence nutri-
tional status, its impact on anemia is less clear. However,
a statistically significant association was found between
Ascaris infection and anemia in a study among school
children in Nigeria.***! Anemia was also reported to be
resolved when an anemic patient with positive fecal occult
blood test and Ascaris infection was treated with antihelm-
inthic medication.* Giardiasis has been shown to cause iron
deficiency.®* One study showed a significant reduction in
anemia (26.5%—1.9%) after treatment of children in Iran for
giardiasis.* Examination of parasitic infections in anemic
pregnant women should be conducted, and the women should
be treated. In addition, hand hygiene should be an integral
part of preventive messages given to pregnant women dur-
ing ANC visits.

The current study found that mothers who reported that an
HCP told them they were anemic were almost six times more
likely to be anemic. However, the data show that >80% of
anemic women reported that an HCP did not tell them they
were anemic. This indicates that there needs to be better
communication between HCPs and the women. Time needs
to be taken in the clinic to ensure that the women understand
their anemia status, the implications of being anemic, and
how the condition can be treated and rectified. Studies have
shown that the quality of patient—clinician communication
affects the health outcomes of patients.***” A majority of
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the women (98%) reported that they were given iron tablets
during pregnancy. However, follow-up needs to be conducted
to verify adherence to the medication and improvement in
the Hb level within reasonable time. Most importantly, the
follow-up information and new Hb measurement need to be
documented in the women’s records.

The type of facility women attended for ANC was a sig-
nificant predictor of anemia status with women who attended
a public health care facility being more than two times more
likely to be anemic compared with women who attended a
private facility. It is likely that the shortage of staff and the
abundant demand on public government facilities decrease
the time available for HCP to appropriately test, record,
and counsel women regarding anemia status. It is also pos-
sible that women who can afford to pay to obtain care at a
private facility are also more likely to be better educated,
have more financial resources, eat better, and have better
nutritional status.

We recommend early implementation of interventions
addressing anemia in pregnancy, especially targeted at
younger women. These could include the use of educational
materials, such as videos, pamphlets, posters, and cell phone
messages, focused on appropriate nutrition, types of food,
need for and benefits of iron and folic acid supplementation,
hygienic preventive practices, and compliance with medica-
tions and clinic attendance. Women who test positive for
anemia at their first antenatal visit or those with a history of
anemia should be immediately separated for special treat-
ment and follow-up care. These steps may lead to decrease
in anemia among pregnant women in the Western region and
elsewhere in Jamaica.

Limitations

The small sample size and even the lower number of women
with Hb measurements who could be included in the analysis
are limitations of this study that should be considered in
interpreting the results. Some women declined to participate
in the study or did not complete the questionnaire because
there was another study being conducted concurrently at the
clinics and they did not want to participate in both studies.
In addition, some women who agreed to participate could
not stay to complete the questionnaire after their long wait
to be seen at the clinic. The low number of and marginally
significant differences in our results can most likely be
attributed to the small sample size used for data analysis.
An additional limitation of the study is that several of the
factors that have been found to be related to anemia, such as
diet and nutritional status prior to conception, anemia before

pregnancy, infectious and chronic diseases, and spacing of
pregnancies, were not examined.

Conclusion

Nevertheless, the research identified younger age, not always
washing hands after using the toilet, attending a public ANC
facility and being told of positive anemia status by a HCP,
as significant predictors of anemia among the women. These
results indicate that early identification and treatment of
anemia, especially among younger pregnant women, should
be a priority in antenatal care in Jamaica. There also needs
to be better communication between HCPs and the women
to ensure that the women understand their anemia status,
the adverse health effects for themselves and their unborn
babies and how the condition can be treated and corrected.
Strict adherence to preventive hygienic practices should
also be emphasized by HCPs. The MOH should consider
testing pregnant women for intestinal parasites and treating
these infections.
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