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ABSTRACT

This study was to evaluate the prevalence of iron deficiency anemia and the associated factors of anemia during
pregnancy in the lower north of Thailand. A prospective study was conducted in pregnant women who attended the
antenatal care clinic at Naresuan University hospital, Phitsanulok, from May 2008 - May 2010. All subjects were from
the lower northern region of Thailand. A complete blood count and serum ferritin was performed in every case.
Anemia during pregnancy was defined according to World Health Organization criterion as the hemoglobin less than 11
g/dL. Iron deficiency anemia was the anemia with a serum ferritin of less than 15 ug/L. Four hundred and one
pregnant women were recruited for the study. Teenage pregnancy was 27%. The gestational age at the first visit
ranged from 5 to 38 weeks and the iron supplement was found in 30% of cases. Anemia was found in 70 cases (17.5%).
Twenty-four cases (6.0% of 401) had iron deficiency anemia but 61 cases were at the stage of iron deficient
erythropoiesis without anemia. Associated factor for iron deficiency anemia was gestational age. This study confirmed
a high prevalence of anemia and iron deficiency anemia. High proportion of pregnancies with iron deficient
erythropoiesis was warranted.
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INTRODUCTION

pregnant women living in the lower north of
Thailand. This data could be beneficial for
developing strategies to improve antenatal care

Anemia during pregnancy is an important health
for pregnancies in this area.

issue in many countries. It can lead to
miscarriages, fetal death in utero, fetal growth
restrictions, and premature labor'™. It is possible
for such complications to result in both maternal
or fetal morbidity and mortality. The four most
common etiologies of anemia during pregnancy
are iron deficiency, acute blood loss, infection
and thalassemia®. For Thailand, the main
etiologies of anemia during pregnancy are iron
deficiency and thalassemia®®.

MATERIALS AND METHODS

A prospective study of pregnant women was
conducted. This study targeted subjects making
their visit to the antenatal care clinic at Naresuan
University Hospital, Phitsanulok, from May 2008 -
May 2010. The subjects came from 7 provinces
(Phitsanulok, Phetchabun, Phichit, Sukhothai,

Iron deficiency anemia is a major nutritional Tak, Kamphaeng Phet, and Uttaradit) of the

problem in many parts of the world. Those who

are most at risk are infants, pre-school children,
and pregnant women’'’. According to the
Thailand National Nutritional Survey, the
prevalence of anemia during pregnancy has
declined substantially from around 40% to less
than 20% since the 1990s''. Universal iron
supplementation in pregnant women has shown to
be effective in Thailand'"" However, many recent
studies still reveal a high percentage of iron
deficiency anemia during pregnancy, ranging
from 19.9% to 41.3%**" of the anemia in
pregnancy. The aim of the present study is to
investigate the prevalence and associated factors
of anemia and of iron deficiency anemia in

lower north region of Thailand. Written informed
consent was obtained from every subject before
entering the study as approved by the Naresuan
University Research Ethics Committee. A trained
nurse recorded patient’s pregnancy history only
at the time when the blood for serum ferritin was
taken for this study.

Blood for complete blood count (CBC) and ferritin
was collected from each subject. The CBC and
serum ferritin were performed by using CELL-DYN
3700™ (Abbott Laboratories, IL, USA) and
AxSYM™  (Abbott Laboratories, IL, USA),
respectively.
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Based on World Health Organization (WHO)
criterion, anemia during pregnancy was defined
as the level of hemoglobin (Hb) that is less than
11 g/dL . Iron deficiency anemia is the anemia
with serum ferritin less than 15 pg/L " ™. Iron
deficient erythropoiesis is an earlier stage
detected before iron deficiency anemia. This
stage is defined as the level of serum ferritin less
than 15 pg/L but without anemia'".

The data was presented as mean, standard
deviation, median, and percentage. The logistic
regression models were analyzed to explain the
associated factors of anemia.

RESULTS

Four hundred and one pregnant women were
recruited in this study. The mean age was 26.1

years (standard deviation 7.0 years), with 27% of
cases were teenager (see table 1). The mean
gestational age at their first visit was 15.8 weeks
(standard deviation 9.8 weeks). Two-thirds of
cases had lower than university education and
30% had iron supplement for pregnancy. The
mean Hb value was 11.9 g/dL (standard deviation
1.1 g/dL). The median serum ferritin level was
39.51 yg/L (Range 1.98 - 310.13 pg/L).

There were seventy women (17.5%) who had less
than 11 g/dL of Hb. Of these, 24 had less than 11
g/dL of Hb and a serum ferritin level less than 15
pg/L (or 6% of 401 cases were classified as iron
deficiency anemia). Eight of the twenty-four iron
deficiency anemia cases (33.3%) were younger
than 20 years old. Eighty-five cases (21.2% of 401
cases) had serum ferritin less than 15 pg/L, or 61
cases (72% of 85 cases) were at the stage of iron
deficient erythropoiesis without anemia.

Table 1. Baseline characteristics of pregnant women attending antenatal clinic (n=401)

Characteristics n %
Age (year)

Less than 20 109 27.2

20-34 239 59.6

35 or more 53 13.2

Mean (SD) 26.1 (7.0)
Education levels*

Low 52 14.4

Moderate 186 51.7

High 122 33.9
Gravida

1 or less 210 52.4

More than 1 191 47.6
Parity

1 or less 364 90.7

More than 1 37 9.3
GA at First ANC (weeks)

12 or less 214 53.7

13-20 70 17.6

21- 28 37 9.3

29 or more 77 19.4

Mean (SD) 15.8 (9.8)
Fe supplement

Yes 280 70.2

No 119 29.8

*Low education level = no education to primary school, Moderate= college/high school, High=university/postgrad
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Univariate and multivariate analyses to identify The later the first antenatal visit, the higher the
associated factor of iron deficiency anemia in risk (odds ratio 4.2, 95% Cl 1.3-16.3 for 13 to 27
tables 2 and 3 confirmed that gestational age was weeks; and odds ratio 4.7, 95% Cl 1.2-17.8 for 28
the associated factor of iron deficiency anemia. weeks and more).

Table 2. Risk factors of pregnant women diagnosed with iron deficiency anemia

Iron deficiency anemia

Risks P value
Yes n (%) No n (%)
Maternal age 0.15
Less than 20 yrs. 10 (9.2) 99 (90.8)
20 or more 14 (4.8) 278 (95.2)
Gravida 0.53
0-1 11 (5.8) 178 (94.2)
2 or more 13 (6.1) 199 (93.9)
Parity 0.47
0-1 21 (5.8) 343 (94.2)
2 or more 3 (8.1) 34 (91.9)
Gestational age (weeks)* 0.02
5-12 5(2.3) 209 (97.7)
13-27 10 (9.9) 91 (90.1)
28-38 9 (10.8) 74 (89.2)
Education 0.14
Low 11 (7.2) 141 (92.8)
Moderate to high 7 (3.4) 201 (96.6)
Iron supplement 0.10
Yes 13 (4.6) 267 (95.4)
No 11 (9.2) 108 (90.8)

*Gestational age was recorded at first antenatal visit at Naresuan University Hospital

Table 3: Multivariate analysis of factors associated with iron deficiency anemia pregnant women

Risks Adjusted OR 95% Cl P-value
Maternal age (<20 years vs. 20+) 1.41 0.45-4.40 0.71
Gravida (>1 vs. 1 or less) 1.44 0.50-4.14 0.49
GA (13-27 wks vs. 12 or less) 4.17 1.31-16.30 0.01
GA (28-38 wks vs. 12 or less) 4.69 1.24-17.75 0.02

Low education vs. mod. to high 1.68 0.58-4.84 0.33
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DISCUSSION

In the present study, the prevalence of anemia
during pregnancy was 17.5%. This number is
reasonably close to the numbers from previous
studies, which were 20.1% and 22.1% of pregnant
women in the north region’®, 23.5% in the
northeast’, and 19.2 % in the central region of
Thailand®. This data reveals that anemia during
pregnancy in different regions of Thailand seems
consistent, and the prevalence has declined
literally according to the Thailand National
Nutritional Survey''. However, about one-third of
anemia was caused by iron deficiency (24 of 70
cases). In concordance with recent studies®®',
this implies that iron deficiency should still be of
great concern when dealing with anemia during
pregnancy. Unfortunately, the present study did
not focus on specific diagnosis of thalassemia,
another major cause of anemia in the pregnancy.
The prevalence of carrier by routine screening of
Thalassemia of the samples in the present study
was not higher than the national average.

Despite declining prevalence in the anemia during
pregnancy since the 1990s, there remains a
significant number of iron deficiency anemia. The
prevalence of iron deficiency anemia in the
present study was 6.0%, consistent with other
parts of Thailand: 4.9% in the north® and 6.0% in
the central region. Moreover, 15.2% of
pregnancies (61 of 401 cases) in the present study
had iron deficient erythropoiesis. This means that
without iron supplement for this subgroup, iron
deficiency anemia will be possibly detected in
the future. With this regional data, a universal
iron supplementation in pregnant women is still
in need.

According to previous studies, the highest
prevalence of anemia was found in teenage
pregnancies'’ %, In the present study, one third of
iron deficiency anemia was found in teenage
mothers but was not a significant associated
factor possibly because of a small sample size.
The rate of iron deficient erythropoiesis was high
in the present study but the rate of iron
supplement was low because 54% of the cases
were under the first trimester. However, low rate
of iron supplement may suggest that a high rate
of iron deficiency anemia would be more
prevalent if iron supplement had not been given
at subsequent antenatal visits. Clinicians who
take care of pregnancies should pay special
attention to these factors.

CONCLUSION

In conclusion, though anemia during pregnancy
has substantially declined to less than 20%, iron
deficiency still accounts for one-third of anemia
in pregnant women in the lower north of
Thailand. Seventy two percent of pregnancies
with iron deficient erythropoiesis were found.
Follow up study should be designed to reveal the
effects of gestational age, iron supplement and
serum ferritin with anemia in pregnancy and
outcome.

ACKNOWLEDGEMENTS

The authors thank Professor Dr. Supasit
Pannarunothai and Dr. Patcharada Amatayakul for
their assistance in proof reading and the staff of
the obstetric and gynecological outpatient clinic
for their help with specimen collection.

REFERENCES

1. Lieberman E, Ryan KJ, Monson RR,
Schoenbaum SC. Association of maternal
hematocrit with premature labor. Am J
Obstet Gynecol. 1988; 159: 107-14.

2. Klebanoff MA, Shiono PH, Selby JV,
Trachtenberg Al, Graubard Bl. Anemia and
spontaneous preterm birth. Am J Obstet
Gynecol 1991; 164: 59-63.

3. Scholl TO, Hediger ML, Fischer RL, Shearer
JW. Anemia vs iron deficiency: increased risk
of preterm delivery in a prospective study.
Am J Clin Nutr 1992; 55: 985-8.

4. Breymann C. Iron deficiency and anemia in
pregnancy: Modern aspects of diagnosis and
therapy. Eur J Obstet Gynecol Reprod Biol
2005; 123(Suppl 2): S3-13.

5. Hematological Disorders. In: Cunningham FG,
Leveno KJ, Bloom SL, Hauth JC, Gils trap Il
LC, Wenstrom KD. (eds). Williams Obstetrics.
22" ed. New York: McGraw-Hill, 2005.

6. Chotnopparatpattara P, Limpongsanurak S,
Charnngam P. The prevalence and risk
factors of anemia in pregnant women. J Med
Assoc Thai 2003; 86: 1001-7.

7. Sukrat B, Sirichotiyakul S. The prevalence
and causes of anemia during pregnancy in
Maharaj Nakorn Chiangmai Hospital. J Med
Assoc Thai 2006; 89 (Suppl 4): 5142-6.


http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Lieberman%20E%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Ryan%20KJ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Monson%20RR%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Schoenbaum%20SC%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
javascript:AL_get(this,%20'jour',%20'Am%20J%20Obstet%20Gynecol.');
javascript:AL_get(this,%20'jour',%20'Am%20J%20Obstet%20Gynecol.');
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Klebanoff%20MA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Shiono%20PH%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Selby%20JV%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Trachtenberg%20AI%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Graubard%20BI%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
javascript:AL_get(this,%20'jour',%20'J%20Med%20Assoc%20Thai.');
javascript:AL_get(this,%20'jour',%20'J%20Med%20Assoc%20Thai.');

Malaysian Journal of Public Health Medicine 2012, Vol. 12(2): 1-5

10.

11.

12.

13.

14.

15.

16.

17.

18.

Arora R, Patumanond J, Tawichasri C.
Anemia in pregnancy at Lampang Hospital:
Prevalence, Causes and Risk Factors.
Lampang Med J 2009; 30: 28-37.

Charoenlarp P, Dhanamitta S, Kaewvichit R,
Silprasert A, Suwanaradd C, Na-Nakorn S, et
al. A WHO collaborative study on iron
supplementation in Burma and in Thailand.
Am J Clin Nutr. 1988; 47: 280-97.

Beard JL. Iron deficiency: assessment during
pregnancy and its importance in pregnant
adolescents. Am J Clin Nutr 1994; 59
(Suppl2): 5025-508S.

Winichagoon P. Prevention and control of
anemia: Thailand experiences. J Nutr 2002;
132 (Suppl 4): 862-6.

Sukrat B, Suwathanapisate S, Siritawee S,
Poungthong T, Phupongpankul K. The
prevalence of iron deficiency anemia in
pregnant women in Nakhonsawan, Thailand.
J Med Assoc Thai 2010; 93: 765-70.

World Health Organization. The prevalence
of anaemia in women: a tabulation of
available information second edition. WHO
[Internet]. 1992; WHO/MCH/MSM/92.2:119 -
24. Available from:
http://whqlibdoc.who.int/hq/1992/WHO_MC
H_MSM_92.2.pdf. (Accessed 13 April 2011).

Centers for Disease Control and Prevention.
Recommendations to prevent and control
iron deficiency in the United States. MMWR
Recomm Rep 1998; 47(RR-3): 1-29.

Adamson JW. Iron deficiency and other
hypoproliferative anemia. In: Kasper DL,
Brauwald E, Fauci AS, Hauser SL, Longo DL,
Lameson JL. (eds). Harrison’s principles of
internal medicine, 16Med. New York:
McGraw-Hill, 2005.

Ratanasiri T, Jareansinsuph C. Prevalence of
Anemia in Pregnant Women at Srinagarind
hospital. Srinagarind Med J 2004; 19: 189 -
97.

Adebisi OQY, Strayhorn G. Anemia in
pregnancy and race in the United State:
Black at risk. Fam Med 2005; 37: 655-62.

Phupong V, Suebnukarn K. Obstetric
outcomes in nulliparous young adolescents.
Southeast Asian J Trop Med Public Health
2007; 38(1): 141-5.

19.

20.

Watcharaseranee N, Pinchantra P, Piyaman
S. The incidence and complications of
teenage pregnancy at Chonburi hospital. J
Med Assoc Thai 2006; 89 (Suppl 4): 5118-23.

Isaranurug S, Mo-suwan L, Choprapawon C.
Differences in  socio-economic  status,
service, utilization, and pregnancy outcomes
between teenage and adult mothers. J Med
Assoc Thai 2006; 89: 145-51.


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Charoenlarp%20P%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Dhanamitta%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kaewvichit%20R%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'Am%20J%20Clin%20Nutr.');
http://whqlibdoc.who.int/hq/1992/WHO_MCH_MSM_92.2.pdf
http://whqlibdoc.who.int/hq/1992/WHO_MCH_MSM_92.2.pdf

