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Abstract: Background: Anemia refers to a condition having low hemoglobin concentration. Anemia is considered a 

major risk factor for unfavorable pregnancy outcomes. This is the first study describing the pattern of hemoglobin 

concentration during pregnancy and its relationship to areas of high and low altitudes in Balochistan (the largest of 

Pakistan’s four provinces). The main objective of this study was to observe hemoglobin levels and prevalence of anemia 

among pregnant women living in the high or low altitude areas of Balochistan. 

Methods: A randomized survey was conducted and blood samples were collected from 132 healthy full term pregnant 

women subjects and 110 unmarried females. The subjects of the current study were selected from two different areas of 

Balochistan (Quetta and Uthal). Hemoglobin levels of the subjects were analyzed on Microlab 300 by Merck kit. Dietary 

status of the subjects was assessed based on simplified associated food frequency questionnaire. The factors effecting 

hemoglobin in full term pregnancy at different altitudes were multi gravidity/parity (increased number of 

pregnancies/children), age, socio-economic and educational status.  

Results: Anemia was highly prevalent in low-altitude region (68.33%). We found statistically significant difference in 

mean hemoglobin level at high-altitude region (11.81 ± 1.02) and low-altitude region (10.20 ± 1.28) in pregnant females 

of Balochistan plateau (P < 0.001). Higher maternal age (> 35 years) has shown significantly higher anemic frequency at 

both high (57.89%; p < 0.002) and low (41.46%; p = 0.067) altitudes. A balanced-diet that is rich in meat products has 

also shown significant correlation with reduced incidences of anemia among pregnant women at both altitudes. 

Conclusion: Hemoglobin concentration increases in the body with elevated altitudes and, thus, anemia was less frequent 

at high-altitude region. Factors affecting hemoglobin concentration in full term pregnancy at different altitudes included 

old maternal age, low body-mass index, education and diet. 

Keywords: Anemia, altitude, diet, hemoglobin, pregnancy.  

INTRODUCTION 

 Anemia is a common health problem during pregnancy 
all around the world [1-2], in developing as well as 
developed countries [3-5]. The World Health Organization 
has defined anemia as a condition in which hemoglobin 
content of blood is lower than the normal, i.e., 11 g/dL of 
blood, as a result of deficiency of one or more essential 
nutrients [3, 6, 7]. The prevalence of anemia is 30.2% in 
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non-pregnant women and 41.8% in pregnant woman around 
the world [8].  

 Anemia in pregnancy is a serious condition that 
contributes to increased rates of maternal and fetus morbidity 
as well as mortality. Patients of anemia show various 
symptoms such as generalized weakness, breathlessness and 
perceived paleness or change in skin colour (especially nails 
and lips colour turned to yellow), rapid heartbeat, headache 
and irritability [6]. 

 At higher altitudes (above 1000 meters) from the sea 

level, the partial pressure of oxygen is decreased in the 

atmosphere leading to lower oxygen saturation of the blood. 

Thus, hemoglobin levels increase as an adaptive response to 



8    The Open Biochemistry Journal, 2015, Volume 9 Umar et al. 

the decreased partial pressure of oxygen and reduced oxygen 

saturation of blood [1, 9]. Hemoglobin levels vary with age, 

sex, nutrition, socio-economic status, ethnicity and race [10]. 

Aggravating factors that increase the risk of anemia include 

poor diet, low socio-economic status [11-13], insufficient 

health facilities and lack of education in rural areas [14], lack 

or deficiency of some essential elements (like, iron, vitamin 

B12 and folic acid which are essential for hemoglobin 

synthesis) [15], vitamin A deficiency [16, 17], recurrent 

pregnancies, suppression of RBC production due to bone 

marrow defects, rheumatoid arthritis, tuberculosis and 

chronic blood loss, worm infestation [8, 11, 12] and malaria 

[18, 19]. High levels of hemoglobin concentrations, i.e., less 

than 14.5 g/dL are associated with hypertension and 

pregnancy-induced hypertension. Growth retarding effects 

are also observed among high altitude dwellers [20].  

 To date no scientific study has been conducted describing 

the pattern of hemoglobin concentration during pregnancy 

and its relationship with altitude in the regions of 

Baluchistan. This present cross-sectional study was designed 

to determine and compare the hemoglobin levels among 

pregnant as well as unmarried females living at high-altitude 

region (HA) (Quetta City) and low-altitude region (LA) 

(Uthal City). This current study also assessed the effects of 

other factors such as socioeconomic status, education, 

gravidity, body-mass index (BMI), smoking and maternal 

age on hemoglobin concentration. 

MATERIALS AND METHODS 

Setting and Study Area 

 The study was conducted in Quetta and Uthal cities of 

Balochistan plateau of Pakistan. This plateau has an average 

altitude of 2,000 feet and the mountains of this region attain 

the average height of 6,000-11,000 feet. Mean altitudes of 

Quetta city (HA) and Uthal city (LA) are 1,675 meters and 

24 meters above the sea level. The conditions of the plateau 

are dry and arid. The people here usually live nomadic life 

and have adapted themselves to the life of high altitude and 

dry environment. A randomized survey was conducted and 

samples were collected at the Bolan Medical Complex 

Hospital and Sandeman Civil Hospital, Quetta and at the 

Uthal Medical Centre, Uthal, Balochistan, Pakistan. Healthy, 

pregnant women subjects were selected from the same 

region. 

Sample and Data Collection 

 In the present hospital-based study, 132 healthy pregnant 

women (72 from HA and 60 from LA) and 110 unmarried 

(non pregnant) female (55 from HA and 55 from LA) were 

enrolled from the cities of Balochistan, Pakistan, between 

November 2009 to November 2011. The subjects were 

interviewed by professionally trained lady doctors, using a 

standard and detailed questionnaire that include participant’s 

name, age, gravidity, clinical signs and symptoms, 

education, monthly income and living style, ethnicity, 

smoking or tobacco chewing habit and dietary intake. On the 

basis of ages ranging from 18-45 years, the subjects were 

divided into young (15-25), middle (26-35) and old (36-45) 

age groups. Based on monthly income, the subjects were 

distributed into three classes: upper class ($300 US dollars), 

middle class ($100-299 US dollars) and poor class (< $100 

US dollars). In terms of literacy level, the subjects were 

divided into illiterate and literate (applying minimum 5 years 

of primary education as the cutoff). Smoking habit was 

evaluated based on whether the subject used tobacco or its 

products like cigarette, snuff (naswar) or gutka.  

 The general characteristics of pregnant and anemic 

females from HA and LA areas were shown in Table 1. Diet-

related information, food type and its frequency of intake 

were collected to estimate the specific nutrient intake by the 

subjects and the association of those parameters with anemia 

(Table 3). Clinical signs and symptoms including 

breathlessness, pallor of skin, pale conjunctiva, and 

koilonychea (spoon-shaped nails) were recorded (Table 4). 

Maternal weight (kg), height (cm) and upper mid arm 

circumference (UMAC) (cm) were also measured. Weights 

were recorded in kilogram (kg) with sensitivity of 0.25kg 

(Weighing Balance, Tanita, China) and heights were 

recorded in centimeters. Maternal BMI is calculated as 

weight in kilograms divided by square of height in meters. 

BMI less than 18.5 was categorized as underweight, 18.5-

24.9 as normal, and >25 as over-weight (Stephen, 2009). The 

upper mid arm circumference of the upper left arm was 

measured at the midpoint between the tip of the shoulder and 

tip of the elbow. Mean and standard deviations of BMI-

related information are summarized in Table 5. 

Blood Collection and Laboratory Investigation 

 Skin was cleaned thoroughly and sterilized with 70% 

isopropyl alcohol swab (Kandall HealthCare, USA) and 

dried before withdrawing 2 mL peripheral blood using 5cc 

disposable syringe (Becton Dickinson Pak) from enrolled 

subjects. The blood was transferred to ethylenediamine tetra 

acetic acid (EDTA) coated purple-top test tube. The blood 

was mixed in the test tubes with 5 complete inversions and 

tubes were marked with codes and immediately taken to the 

laboratory for investigation. Hemoglobin concentrations 

were analyzed with the Chemical Analyzer (Microlab 300) 

by using Merck Kit. Hemoglobin derivatives in blood are 

converted quantitatively to hemoglobin cyanide 

(cyanomethoglobin) and measured on photometer. 

Hb Adjusted for Altitude 

 Three altitude correction methods, the CDC, 1994, 

Dirren et al., 1996 and Dallman et al., 1980 were used in our 

study to adjust the hemoglobin concentration for altitude. 

They can be expressed as: CDC correction method: ΔHb =  

-0.032×(Alt)+0.022×(Alt)2, where δHb is the increment of 

Hb by increased altitude above sea level, and Alt is the 

altitude (1000 m×3.3); Dirren et al., correction method: Hb 

sea-level = Hb measured - 3.44×(e (0.000 633×Alt) -1), 

where Hb sea level stands for the concentration after 

adjustment, and Alt for altitude (m); and in Dallman et al., 

correction method: Hb increased by 4 g/L per 1000 m 

elevation above sea level [21-23]. 
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Data Analysis 

 Sigmastat 3.5 and SPSS ver.18 were used for statistical 

analysis. Results were expressed by mean and standard 

deviation. Between the two groups, all results were checked 

by unpaired t-test and one way ANOVA. P values < 0.05 

were considered as statistical significant.  

RESULTS 

 A total of 242 subjects were enrolled in this study: 132 

pregnant (72 from HA and 60 from LA) and 110 unmarried 

females (55 from HA and 55 from LA). According to the 

World Health Organization, anemia is defined as a condition 

in which the hemoglobin level is lower than the normal. 

Based on hemoglobin levels, the subjects were categorized 

as anemic (< 11g/dL) or non-anemic (> 12g/dL). Among the 

pregnant women, 26.39% were found to be anemic versus 

73.63% non-anemic at HA while 68.33% were found to be 

anemic versus 31.67% non-anemic at LA (Table 1). Among 

the unmarried females, 5.45% and 21.82% were anemic at 

HA and LA, respectively. Higher percentage of non-anemic 

subjects (94.55%) at HA clearly indicates body’s adaptation 

to high altitude by increased concentrations of hemoglobin. 

 The ages of the subjects ranged from 18-45 years. At 

HA, the mean age of pregnant and unmarried females was 

31.83 and 24 years whereas at LA, it was 30.70 and 23 years, 

respectively. The age group distribution was as follows: 

young (< 25 years), middle (26-35 years) and old (> 35 

years). It was observed that old age group females were more 

prone to anemia (52.38%), followed by young (27.27%) and 

the least number of females were found in the middle age 

group (6.90%), showing high level of significance  

(p< 0.002) at high altitude. Similar trend was also recorded 

at low altitude (p< 0.07), with 85.00% anemic among the old 

age group, followed by young (70.00%) and middle 

(50.00%) age group females (Table 1). We did not found any 

significant correlation with maternal age across the altitudes 

(p value 0.7062). 

 Recurrent pregnancy is reported to be associated with 

decreased hemoglobin. We found anemia in 20.00% and 

28.85% of subjects with primi-gravida and multi-gravida at 

HA, respectively. In addition, it was found that 69.23% and 

68.08% primi-gravida and multi-gravida women were 

anemic at low altitude. The results from our study have 

shown that multi-gravida pregnant females have higher risk 

of anemia. However, we did not find any significant 

correlation between gravidity and hemoglobin concentration 

at any altitude (Table 1).  

 Socioeconomic and lifestyle data were obtained by a 

questionnaire that was administered in Quetta and Uthal. It 

elicited information on occupation, family income, 

education, smoking and tobacco chewing. Socioeconomic 

status had also shown to play a role in anemia frequency, 

with majority of the anemic subjects coming from 

middle/poor class families: 18/19 at HA and 41/41 at LA. 

Anemia prevalence in middle/poor class might be due to 

non-availability of the essential elements in their diet  

(Table 1).  

 Lack of education is one of the major risk factors for 

anemia. In general, uneducated (illiterate) females are 

unaware of balanced diet and hygienic conditions, which 

results in anemia and many other diseases. The results of this 

study demonstrate that most of the anemic subjects were 

illiterate in Uthal city (78.26%, p value < 0.006). Likewise, 

in Quetta city, 17 out of 19 anemic pregnant subjects were 

illiterate (Table 1). Full term pregnant females were 

categorized according to their tobacco use or smoking habits. 

Analysis of smoking frequency revealed that 62.50% 

smokers in Quetta and 86.96% smokers in Uthal city were 

anemic, showing strong correlation between smoking and 

anemia at HA (p< 0.02) and LA (p< 0.02) (Table 1).  

 Table 2 shows the hemoglobin levels of all subjects 

selected from high and low altitude. We found statistically 

significant difference in the mean hemoglobin levels among 

all groups: A and B, A and C, C and D, B and D. Our results 

confirmed that mean hemoglobin levels of pregnant as well 

as non-pregnant women were positively correlated with 

living at high or low altitude, i.e. 11.81 ± 1.02 (HA) vs  

10.20 ± 1.28 (LA) (P < 0.001) in pregnant women while 

14.75 ± 2.06 (HA) vs 13.4 ± 2.34 (LA) (P < 0.002) in non-

pregnant women. 

 Table 3 shows the effects of diet and food consumption 

frequency on anemia incidences among pregnant women of 

HA and LA. Our results demonstrate a significant correlation 

between meat consumption and increased hemoglobin 

concentration (p < 0.01), that is, subjects consuming more 

beef/mutton or poultry products in their food had less anemic 

incidences whereas subjects with low or no intake of meat 

products more often suffered from anemia at both Quetta and 

Uthal city.  

 All the selected subjects were interviewed and examined 
for the signs and symptoms of anemia. It was observed that 
signs and symptoms were not the same in all pregnant 
females. Table 4 shows that at high altitude, the incidence of 
symptoms such as breathlessness, palpitation, pallor, pale 
conjunctiva and koilonychias were 27.77%, 18.05%, 
25.00%, 18.05%, and 4.16% respectively, among all 
pregnant women subjects in general while higher incidences 
of the same symptoms were recorded among anemic 
pregnant women with a frequency of 60%, 61.54%, 55.56%, 
76.92%, and 100% respectively. Except koilonychias 
symptom at low altitude, all studied signs and symptoms of 
anemia showed high significant correlation with anemia  
(p < 0.05).  

 Table 5 shows some important basic characteristics of 
pregnant women at high and low attitudes. Pregnant women 
at high altitude had significantly higher mean BMI  
(P < 0.001) and weight (P < 0.009) but significantly lower 
mean UMAC (P < 0.001). No statistical significance was 
found in systolic and diastolic blood pressure of pregnant 
women at HA and LA.  

DISCUSSION 

 Anemia was more prevalent in LA Uthal area (68.33%) 

while results obtained from HA Quetta city showed lesser 

incidences of anemia (26.39%). We found 30 subjects 
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(41.65%) of HA population had high hemoglobin 

concentration in comparison to 7 (11.67%) among the low 

altitude subjects. Studies have confirmed that at higher 

altitudes, i.e. above 1000 meters, hemoglobin levels increase 

as an adaptive response to hypoxic atmosphere, to the 

decreased partial pressure of oxygen and decreased oxygen 

saturation of blood [24-25]. Previous results have confirmed 

that mean hemoglobin levels were higher in pregnant women 

living at high altitudes, showing a positive association 

between hemoglobin and altitude [1, 26]. Our results support 

findings from previous studies that concentrations of 

hemoglobin are elevated in high-altitude populations.  

 Maternal age, multi parity, low BMI, and cigarette 

smoking have been reported in literature as risk factors for 

anemia during pregnancy [12]. Bhargawa et al., (2001) 

found that hemoglobin levels decrease with age and 

hemoglobin status is positively associated with height and 

UMAC (where height is a sign of good early nutritional 

state, while UMAC is dependent on the body mass). Our 

results showed that anemia was present in all maternal age 

groups with high prevalence in old maternal age, 52.38% for 

HA and 85% for LA [27].  

 Sharma et al., (2003) concluded that anemia in 

pregnancy is highly prevalent and it might be dependent on 

nutrition intake and mother’s health, genetic factors, and 

socioeconomic culture. Education is also an important factor 

since educated females are aware of anemia and the 

importance of nutrition during pregnancy. We found anemia 

to be common in illiterate subjects, 17/19 and 36/41 at HA 

and LA respectively. Agarwal et al., (2008) found that 

anemic mothers were illiterate and belonged to poor 

socioeconomic backgrounds. Our finding also matches with 

previous finding as 66.67% of LA anemic mothers belonged 

to poor socioeconomic backgrounds. In most 

underdeveloped and in many developed countries, iron 

deficiency is the main cause of anemia among women and 

studies have shown that iron supplementation can prevent or 

correct the anemia [3, 28]. Our study supports the statement 

that low socio economic status, poor diet and nutritional 

deficiencies are associated with anemia [4, 14, 29]. 

CONCLUSION 

 Anemia is very much prevalent worldwide and it happens 

mainly during pregnancy. Hemoglobin concentration is 

significantly correlated with altitude, increasing with 

elevated altitude. BMI (under weight) and smoking are also 

significantly related to altitude with high anemic incidence 

rates at LA. Maternal age is directly related to anemia. 

Occurrence of anemia is common in illiterate females of 

poor populations. Balanced diet with adequate meat products 

may reduce the risks of anemia among pregnant women. 

APPENDIX 

Table 1. General Characteristics of anemic pregnant women residing at high and low altitudes. 

Characteristics  High Altitude 

P value 

 Low Altitude 

P value Hemoglobin 

Concentration 

Total 

N = 72 
Anemic (n = 19) 

Non Anemic 

(n = 53) 

Total  

N = 60 
Anemic (n = 41) 

Non-anemic  

(n = 19) 

Gravidity  

Primi-gravidity 20 04 (20.00%) 16 (80.00% 
0.5581 

13 09 (69.23%) 04 (30.77%) 
1.000 

Multi-gravidity 52 15 (28.85%) 37 (71.15%) 47 32 (68.08%) 15 (31.92%) 

Maternal Age 

(years) 

 

15-25 22 06 (27.27%) 16 (72.73%) 

0.0026* 

20 14 (70.00%) 06 (30.00%) 

0.0768 
26-35 29 02 (06.90%) 27 (93.10%) 20 10 (50.00%) 10 (50.00%) 

36-45 
21 11 

(52.38%) 
10 (47.62%) 

20 
17 (85.00%) 03 (15.00%) 

Education  

Illiterate 
58 17 

(29.31%) 

41 

(70.68%)  

0.3275 

46 36 

(78.26%) 
10 (21.74%) 

0.0066* 

Literate 
14 2  

(14.29%) 

12  

(85.71%) 

14 5 

(35.71%)  

9 

(64.29%)  

Scio-economic 

status 
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Table 1. Contd….. 

Characteristics  High Altitude 

P value 

 Low Altitude 

P value Hemoglobin 

Concentration 

Total 

N = 72 
Anemic (n = 19) 

Non Anemic 

(n = 53) 

Total  

N = 60 
Anemic (n = 41) 

Non-anemic  

(n = 19) 

Upper Class 
9 1 

(11.11%) 
08 (88.89%) 

0.4284 

2 0 

(0%) 

02 

(100%) 
0.0966 

Middle Class 
36 10 

(27.78%) 

26 

(72.22%)  

22 17 

(77.27%) 
05 (22.73%) 

Lower Class 
27 

08 (29.63%) 19 (70.37%)  
36 24  

(66.67%) 

12 

(33.33%)  
 

BMI (Kg/m2)  

< 18.5 (under 

weight) 

5 03  

(60.00%) 

02  

(40.00%) 

0.1109 

17 13  

(76.47%) 

04  

(23.53%) 

0.0018* 18.5-25 (normal) 
38 08  

(21.05%) 
30 (78.95%) 

27 13  

(48.15%) 

14 

(51.85%) 

< 25 (over weight) 
29 

08 (27.59%) 
21  

(72.41%) 

16 15  

(93.75%) 

01  

(06.25%) 

Smoking  

Smokers 
8 05  

(62.50%) 

03  

(37.50%) 
0.0261* 

23 
20 (86.96%) 

3  

(13.04%)  
0.0216* 

Non smokers 
64 14  

(21.88%) 

50 

(78.12%)  

37 
21 (56.76%) 

16 

(43.24%)  

 *Significant (P < 0.05)  

Table 2. Comparative cross-sectional statistical analysis of Hemoglobin levels in pregnant women and unmarried females at high 

and low altitudes. 

Parameters N Mean + Std P Value 

Group A 

Group B 

72 

60 

11.81  1.02 

10.20  1.28 
0.001* 

Group A 

Group C 

72 

55 

11.81  1.02 

14.75  2.06 
0.001* 

Group C 

Group D 

55 

55 

14.75  2.06 

13.40  2.34 
0.002* 

Group B 

Group D 

60 

55 

10.20  1.28 

13.40  2.34 
0.001* 

*Significant (P < 0.05) 
A= Hemoglobin level in pregnant women at high altitude 
B= Hemoglobin level in pregnant women at low altitude 
C= Hemoglobin level in unmarried women at high altitude 
D= Hemoglobin level in unmarred women at low altitude 

Table 3. Dietary nature and anemia incidences among pregnant women at high and low altitudes. 

Dietary 

Nature 
Frequency 

High Altitude Low Altitude 

Total pregnant 

women N = 72 

Anemic  

N = 19 

Non-anemic 

N = 53 
P value 

Total pregnant 

women N = 60 

Anemic  

N = 41 

Non-anemic 

N = 19 
P value 

Beef/ 

Mutton 

Don’t or 

low 
12 (16.67%) 

07 

(58.33%) 
05 (41.67%) 0.011* 45 (75.00%) 

35 

(77.78%) 
10 (22.22%) 0.010* 
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Table 3. Contd….. 

Dietary 

Nature 
Frequency 

High Altitude Low Altitude 

Total pregnant 

women N = 72 

Anemic  

N = 19 

Non-anemic 

N = 53 
P value 

Total pregnant 

women N = 60 

Anemic  

N = 41 

Non-anemic 

N = 19 
P value 

 
Weekly or 

daily 
60 (83.33%) 

12 

(20.00%) 
48 (80.00%)  15 (25.00%) 

06 

(40.00%) 
09 (60.00%)  

Poultry 
Don’t or 

low 
24 (33.33%) 

11 

(45.83%) 
13 (54.17%) 0.011* 35 (58.33%) 

30 

(85.71%) 
5 (14.29%) 0.001* 

 
Weekly or 

daily 
48 (66.67%) 

08 

(16.67%) 
40 (83.33%)  25 (41.67%) 

11 

(44.00%) 

14 

(56.00%) 
 

Vegetables 
Don’t or 

low 
05 (6.94%) 02 (40.00% 03 (60.00%) 0.6024 01 (1.67%) 

0 

(0%) 
01 (100.00%) 0.3167 

 
Weekly or 

daily 
67 (93.06%) 

17 

(25.37%) 
50 (74.62%)  59 (98.33%) 

41 

(69.49%) 
18 (30.51%)  

Pulses 

Don’t or 

low 
13 (18.06%) 02 (15.38% 11 (84.62%) 

0.4913 

11 (18.33%) 
06 

(54.55 %) 
05 (45.45%) 

0.3007 
Weekly or 

daily 
59 (81.94%) 

17 

(28.81%) 
42 (71.19%) 49 (81.67%) 

35 

(71.43%) 
14 (28.57%) 

 *Significant (P < 0.05) 

Table 4. Signs and symptoms of anemia among pregnant females of Balochistan. 

Symptoms Status 

High Attitude N = 72 Low Attitude N = 60 

Total N = 72 
Anemic  

N = 19 

Non-anemic 

N = 53 
P value 

Total  

N = 60 

Anemic  

N = 41 

Non-anemic 

N = 19 
P value 

Breathlessness 
+ 20 (27.77%) 12 (60.00%) 8 (40.00%) 

0.0002* 
23 (38.33%) 22 (95.65%) 1 (4.35%) 

0.0004* 
- 52 (72.22%) 7 (13.46%) 45 (86.54%) 37 (61.67%) 19 (51.35%) 18 (48.65%) 

 

Palpitation 
+ 13 (18.05%) 8 (61.54%) 5 (38.46%) 

0.0035* 
20 (33.33%) 19 (95.00%) 1 (5.00%) 

0.0013* 
- 59 (81.95%) 11 (18.64%) 48 (81.36%) 40 (66.67%) 22 (55.00%) 18 (45.00%) 

 

Pallor 
+ 18 (25.00%) 10 (55.56%) 8 (44.44%) 

0.0038* 
29 (48.33%) 26 (89.66%) 3 (15.79%) 

0.0008* 
- 54 (75.00%) 9 (47.37%) 45 (84.90%) 31 (51.67%) 15 (48.39%) 16 (51.61%) 

 

Pale Conjunctiva 
+ 13 (18.05%) 10 (76.92%) 3 (23.08%) 

0.0001* 
39 (65.00%) 37 (94.87%) 2 (05.13%) 

0.0001* 
- 59 (81.95%) 9 (15.25%) 50 (84.75%) 21 (35.00%) 4 (19.05%) 17 (80.95%) 

 

Koilonychias 
+ 03 (4.16%) 03 (100%) 0 (0%) 

0.0162* 
07 (11.67%) 07 (100%) 0 (0%) 

0.0859 
- 69 (95.84%) 16 (23.19%) 53 (76.81%) 53 (88.33%) 34 (64.15%) 19 (35.85%) 

*Significant (P < 0.05) 
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Table 5. Some other important study parameters. 

Characteristics Pregnant women 

P Value 

Anemic Pregnant women 

P Value 
 

HA (n = 72) 

Mean + Std 

LA (n = 60) 

Mean + Std 

HA (n = 19) 

Mean + Std 

LA (n =41) 

Mean + Std 

Age 30.70  7.24 31.83  8.04 0.46 32.47  8.34 31.92  8.40 0.81 

BMI 25.05  4.52 22.31  4.20 0.001* 24.41  5.24 21.73  4.10 0.038* 

Weight 64.86  12.22 59.08  12.70 0.009* 60.31  11.08 57.29  13.16 0.38 

Blood Pressure (Systolic) 116.66  13.73 125.50  102.56 0.471 118.42  20.34 109.02  15.13 0.050 

Blood Pressure (Diastolic) 75.34  9.54 73.00  12.25 0.218 77.63  14.56 72.92  4.28 0.17 

UMAC 28.30  4.69 31.38  5.51 0.001* 27.31  3.99 30.4  5.35 0.052 

*Significant (P<0.05)   
 

ABBREVIATIONS 

LA = low-altitude region 

HA = high-altitude region 

BMI = body-mass index 

UMAC = upper mid arm circumference 
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