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EDITORIAL: ON REFLECTION

Editorial: On reflection

Tubonye C. Harry, FRCOG, FRCP, FWACS

Editor-in-Chief

NIGER DELTA MEDICAL JOURNAL

he third issue of the second volume brings Tus on cruise mode for the NDMJ.  It is again, 

marked by consistency in quarterly unbroken 

publications and continuing concerted effort of 

securing the ISSN number for both the print and 

online versions from the National Library of 

Nigeria, marred presently by a long industrial 

unrest now abated. We are on track for securing 

both numbers on our upwardly trajectory. We 

are now signed up to the ORCID transparent, fair 

review process. See  https://orcid.org/content/ 

requiring-orcid-publication-workflows-open-

letter  

We have an eclectic range of subjects in this third 
1issue. Odum and colleagues  establish a 

reference range for thyroid function tests in 

healthy non-pregnant women in the Niger Delta 
2Region.  Umaru and colleagues  review 

gestational maturity and weight profile on 

neonates seen in their unit in Abuja. 

stThe World AIDS Day is 1  December and 30 
3

years on, Akinsete and colleague  revisits 

asympomatic bacteruia in infants seen in Lagos. 

Hand-washing mitigates against many 
4

infectious diseases and Oyeyemi and colleagues  

gives it the deserved focus.

The anchor issue for the year is the elusive query 

of the impact of the proxy measure of the quality 

of indoor air and respiratory dysfunction in 
5

children reviewed by Abereton and colleague .

We wish all our readers a merry Christmas and 

happy new year.
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Abstract 
Background
Thyroid hormones are involved in almost all phases of 

reproduction. Reference intervals of thyroid function 

tests and the prevalence of thyroid disorders vary in 

different countries and depend on various factors 

including ethnicity, geographical location, iodine intake 

and method of analysis. 

Objective
To screen for thyroid disorders in healthy non-pregnant 

women of reproductive age in an iodine-sufficient city in 

Nigeria using assay-specific reference ranges and to 

determine population-specific reference intervals for 

thyroid function tests in our environment. 

Subjects and Methods
Serum thyrotropin (TSH), free thyroxine (FT4), free 

triiodothyronine (FT3) and antibodies to thyroid 

peroxidase (TPOAb) were analysed in 167 non-

pregnant women.  Serum anti-thyroid peroxidase 

antibodies (TPOAb) and TSH were analysed using 

immunometric ELISA technique while FT3 and FT4 

were analysed by competitive ELISA technique.

Results

Using assay-specific reference intervals, overall 

prevalence of thyroid disorders was 3.6%; 4 (2.4%) 

women had thyroid autoimmunity and 2 (1.2%) women 

had subclinical hypothyroidism. None had overt 

hypothyroidism and none had hyperthyroidism. 

Laboratory-derived reference intervals for TPOAb, 

TSH, FT4, and FT3 were 7.90 – 43.38 IU/ml, 0.60 – 4.20 

mIU/L, 0.90 – 1.80 ng/ml (11.61 – 23.22 pmol/L) and 

1.61 – 3.49 pg/ml (2.48 – 5.37 pmol/L) respectively.  

Using laboratory-derived reference intervals, overall 

prevalence of thyroid disorders was 5.4%; 4 (2.4%) 

women had thyroid autoimmunity, 4 (2.4%) women had 

subclinical hypothyroidism and one (0.6%) woman had 

subclinical hyperthyroidism. None had overt 

hypothyroidism or overt hyperthyroidism.

Conclusion

The prevalence of thyroid disorders in non-pregnant 

women from this study is 3.6% and 5.4% using assay-

specific and laboratory-derived reference intervals 

respectively. The laboratory-derived reference intervals 

for TPOAb, TSH, FT4, and FT3 were observed to have 

narrower ranges (with slightly higher lower limits and 

lower upper limits than the assay-specific lower and 

upper reference limits respectively) and detected more 

women with thyroid disorders which probably explains 

the higher prevalence.

KEYWORDS: Reference intervals, Prevalence, 

Thyroid disorders, Non-Pregnant, Nigerian 

women, Reproductive age.
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Introduction
ormal thyroid function is important to Nmaintain normal reproduction, which is vital 

1,2for continuation of life.  Thyroid hormones are 
essential for the proper development and 
differentiation of all cells of the body including the 

3
female reproductive organs.  They have direct 
effects on the ovaries and also interact with the 
r e p r o d u c t i v e  h o r m o n e s ,  e s t r o g e n  a n d  
progesterone, to preserve normal function of the 

3,4ovaries and maturation of oocytes.  Thyroid 
hormones work in conjunction with follicle 
stimulating hormone (FSH) to enhance granulosa 

3cell proliferation and inhibit cell apoptosis.  
Available evidence suggests that thyroid 
stimulating hormone (TSH) has a role in the 

3
implantation process . Recent research has 
established that plasma levels of TSH, free 
thyroxine (FT4) and free triiodothyronine (FT3) 
tend to be higher in the non-pregnant state than 

5during pregnancy.  Significant differences in each 
of the thyroid function tests between male and 

6,7female genders, have also been suggested.
Thyroid disease is a common endocrine condition 
in women of child-bearing age. It occurs more 

2,6,8frequently in women compared to men.  Thyroid 
disorders include autoimmune thyroid disease 

8
(AITD), hypothyroidism and hyperthyroidism.  
The prevalence of thyroid disorders varies in 
different countries and depends on various factors 
such as age, gender, geographical factors, iodine 

6,9
intake and method of analysis.  Prevalences of 
AITD, subclinical hypothyroidism, overt 
hypothyroidism and hyperthyroidism in the 
young female population globally are 5% - 20%, 2% 

1-4,6,8-10- 8%, 0.4% - 4.0%, 1.5% - 4.3% respectively.  
Thyroid disorders can adversely affect 
reproductive health and lead to menstrual 
irregularities, infertility and increased pregnancy 

4,8
morbidity.  Changes in the blood levels of sex 
hormone-binding globulin (SHBG) and sex 
steroids are a consistent feature associated with 

1
hypothyroidism and hyperthyroidism.

A I T D  i s  t h e  m o s t  f r e q u e n t  c a u s e  o f  
hypothyroidism in women of reproductive age, 

1,4,10particularly in developed countries.  It is 
characterized by the presence of anti-thyroid 

antibodies, which include anti-thyroperoxidase 
3

and anti-thyroglobulin antibodies.  The prevalence 

of thyroid autoimmunity (TAI) is five- to ten-fold 

higher among women than men, due to a 

combination of genetic factors, estrogen-related 
1,4effects and chromosome X abnormalities.  A strong 

association between TAI, infertility and recurrent 
4miscarriages has been identified in some studies.  

8
TAI is a precursor to overt thyroid disease.

S u b c l i n i c a l  h y p o t h y r o i d i s m  a n d  o v e r t  

hypothyroidism are associated with higher 

occurrence rates of menstrual abnormalities 

(oligomenorrhea, amenorrhea and menorrhagia), 

polycystic ovaries, ovarian dysfunction, infertility 
1-4,9,10and recurrent miscarriages.  Severity of 

menstrual abnormalities and anovulatory cycles 

was associated with the elevation of serum TSH 
4,8

levels.  Hypothyroidism can be corrected by 

thyroxine therapy, with the reversal of clinical 
4features and improvement of  fert i l i ty .   

Hyperthyroidism is mainly associated with 

menstrual disorders (mainly hypomenorrhea and 
1polymenorrhea) and reduced fertility.  Menstrual 

disturbances are 2.5-fold more frequent in 
1

thyrotoxicosis than in the general population.  

There is paucity of data concerning thyroid 

disorders among non-pregnant women in Nigeria 

and in Southern Nigeria in particular. 

                                                                                                                  

The aim of this study therefore, is to determine 

population-specific reference intervals for thyroid 

function tests in our environment and to screen for 

thyroid disorders in healthy non-pregnant women 

of reproductive age in an iodine-sufficient city in 

Nigeria using assay-specific reference ranges.

Subjects and Methods

The study was cross-sectional in design and carried 

out in a tertiary institution in Rivers State, Southern 

Nigeria. A total of 167 non-pregnant women aged 

between 18-49years were randomly selected from 

amongst the women attending the family planning 

clinic of the hospital. All participants gave written 

informed consent after due explanation to them and 

Approval was obtained from the Ethical Committee 

of the hospital. 

Nig Del Med J 2018; 2(3): 5-11
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Sample size was determined using the formula n= 
2 2 (12,19)Z PQ/d ,  where n represents desired sample 

size, Z is standard normal deviation set at 
1.96,corresponding to 95% confidence interval. 

12
P=9.0%  is the prevalence of the target population 
with a particular characteristics and Q= 1-P.

Questionnaires were administered to these women. 
It had segments for personal biodata, dietary 
history, history of menstrual cycle disorders, family 
and personal history of thyroid disease, co-
morbidities and medication. All pregnant women, 
women with goiter, known thyroid disorders or 
associated medical conditions and those on 
antithyroid drugs, levothyroxine or any medication 
that could affect thyroid function were excluded 
from the study.  

Venous blood specimen was obtained from the 
cubital fossa or dorsum of the hand. Aseptic 
techniques were applied. A vacutainer bottle was 
used to collect the specimen. The venous blood was 
sent to the laboratory, left to stand for one hour to 
allow for proper clotting, centrifuged at 3500 rpm 
and separated. The serum was then stored at -20°c 
and assayed within two weeks. Serum anti-thyroid 
peroxidase antibodies (TPOAb) and TSH were 
analysed using immunometric ELISA technique 
while FT3 and FT4 were analysed by competitive 
ELISA technique.

All assay methods used were established 
standardized methods. Haemolysed and visibly 
lipaemic samples were excluded. All assays were 
performed with quality control sera analysed in 
each assay batch and the intra and inter assay 
coefficient of variation were 5.0 and 8.0% in our 
laboratory.

The reagent manufacturer's assay-specific reference 
ranges were interpreted as follows; 0.5 – 5.0 mIU/L 
for TSH, 0.8 – 2.0 ng/dL for FT4, 1.4 – 4.2 pg/mL for 
FT3 and <45 IU/mL for TPOAb. Overt 
hypothyroidism (OH) was defined as TSH level 
greater than 5.0 mIU/L with a FT4 and/or FT3 
concentration below the reference range and 
subclinical hypothyroidism (SCH) was defined as 
TSH > 5.0 mIU/L with a normal FT4 and/or FT3 
concentration. Overt hyperthyroidism was defined 

range and subclinical hyperthyroidism was 
defined as TSH < 0.5 mIU/L with a normal FT4 
and/or FT3 concentration. Women with TPOAb > 
45 IU/mL were considered to be positive for TPO 
antibodies.   
                                                                                                                  
 Statistical Analysis
Statistical analysis was done using the Statistical 
Package for Social Sciences (SPSS) version 17.0 
(SPSS Inc. Chicago, Illinois, U.S.A.). Frequencies 
and percentages were obtained for categorical 
variables. Differences in proportions were 
analyzed using the chi-squared test. Kolmogorov-
Smirnov test revealed a skewed distribution of 
subjects' TSH, FT4, FT3 and anti-TPO. Results were 
expressed as mean ± standard deviation (sd) and 
median ± interquartile range (IQR). Spearman's 
correlation statistics was used to assess the 

th th
relationship between variables. 2.5  and 97.5  
percentiles were used to determine upper and 

lower reference intervals respectively. P-values ≤ 
0.05 were considered significant in all analyses.

Results
The initial number of women was 167 with a mean 
(sd) age of 34.2 (5.4) years and a range of 18 to 49 
years.Mean (sd) and median (IQR) TPOAb, TSH, 
FT4 and FT3 are outlined in Table 1 respectively. 
Using the assay-specific reference intervals, overall 
prevalence of thyroid disorders was 3.6%; 4 (2.4%) 
women had thyroid autoimmunity and 2 (1.2%) 
women had subclinical hypothyroidism. None had 
o v e r t  h y p o t h y r o i d i s m  a n d  n o n e  h a d  
hyperthyroidism. FT3 correlated positively with 
FT4 (r = 0.687, p = 0.000) and negatively with TSH (r 
= - 0.555, p = 0.000).
After eliminating results with TPOAb positivity 
and thyroid disorders from the entire population, 
the reference population consisted of 161 antibody-
negative women and this data was used for 
determination of reference intervals for TPOAb, 
TSH, FT4 and FT3 (Table 2). Laboratory-derived 
lower reference intervals for TPOAb, TSH, FT4, 
and FT3 were observed to be slightly higher than 
the assay-specific lower reference intervals and the 
upper reference intervals were slightly lower than 
the assay-specific upper reference intervals. Using 
laboratory-derived  reference  intervals,  overall  

Nig Del Med J 2018; 2(3): 5-11
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prevalence of thyroid disorders was 5.4%; 4 (2.4%) women had thyroid autoimmunity, 4 (2.4%) women 
had subclinical hypothyroidism and one (0.6%) woman had subclinical hyperthyroidism. None had overt 
hypothyroidism or overt hyperthyroidism.   

Table 1: Mean and Median Thyroid Function Tests of Healthy Non-pregnant Women

Test (n = 167) Mean (sd) Median (IQR) Assay-specific Reference Ranges 

TPOAb (IU/ml) 16.01 (11.98) 11.90 (10.20) < 45 

TSH (mIU/L) 2.10 (1.10) 2.00 (1.70) 0.5 – 5.0 

FT4 (ng/ml) 1.26 (0.24) 1.20 (0.30) 0.8 – 2.0 

FT3 (pg/ml) 2.48 (0.48) 2.50 (0.70) 1.4 – 4.2 

 n = number; sd = Standard Deviation; IQR = Interquartile Range                                                      

Table 2: Reference Intervals of Thyroid Function Tests in Healthy Non-pregnant Women 

Test (n=161) Mean (sd) Median (IQR) 2.5th Percentile 97.5th Percentile 

TPOAb 14.93 (7.69) 11.90 (9.20) 7.90 43.38 

TSH (mIU/L) 2.06 (1.04) 1.95 (1.70) 0.60 4.20 

FT4 (ng/ml) 1.26 (0.24) 1.20 (0.30) 0.90 1.80 

FT3 (pg/ml) 2.49 (0.47) 2.50 (0.70) 1.61 3.49 

 
n = number; sd = Standard Deviation; IQR = Interquartile Range

 

2.4

1.2

0

2.4 2.4

0.6

TAI                          SHypoT                     SHyperT

·Represents AS, TAI = Thyroid Autoimmunity, SHypoT= Subclinical  Hypothyriodism 

·Represents LS,            SHyperT=  Subclinical  Hyperthyroidism                                                                                                                 

Fig 1: Prevalence of Thyroid disorders using Assay-Specific (AS) and Laboratory-Specific (LS) 
Reference Intervals.

Nig Del Med J 2018; 2(3): 5-11



Discussion
The thyroid disorders observed in the population 
of women in this study were mainly thyroid 
autoimmunity and subclinical hypothyroidism. 
The prevalence of these disorders was relatively 

4,11low compared to earlier studies.  Autoimmune 
thyroid disease is common in developed countries 
where iodine sufficiency has been achieved, with 
prevalence rates of up to 20%, and it is the 
predominant cause of hypothyroidism in women 

4,11of reproductive age . However, in African 
countries, where iodine-deficiency predominates, 
it is relatively rare and prevalence ranges from 0 – 

112.7%,  which is in keeping with findings from this 
study. A recent study by Okosieme et al reported 
TgAb and TPOAb prevalences of 4% and 7% 
respectively in healthy adult controls consisting of 
men and women. This was relatively high 

11compared to findings from other African studies.  
A more recent study done by Onyenekwu et al in a 
healthy South African population also revealed 
positive thyroid antibodies in 9% of the population, 

12
which was similarly high.  They also observed that 
the prevalence of antithyroid antibodies was 
highest in Caucasian South Africans and lowest in 

12the blacks. Research has also shown that thyroid 
autoimmunity is less prevalent in African 

11
Americans than in Caucasian Americans,
Most often, subclinical hypothyroidism is a 
biochemical diagnosis; patients may be 

13,14asymptomatic or have non-specific symptoms.  
It is more common in women and it's prevalence is 

14,15
also higher in white than in black populations.  
Common causes include chronic autoimmune 
thyroiditis (Hashimoto's syndrome), iodine 
def ic iency and previous treatment  for  

14hyperthyroidism. Subclinical hypothyroidism 
progresses to overt hypothyroidism in 2% – 5% of 
cases per year, with higher rates of progression in 

15
women with antithyroid antibodies.  Various 
studies have shown a connection between 
subclinical hypothyroidism and poor pregnancy 
outcomes. Recent reports also suggest a link 
between subclinical hypothyroidism and 
increased risk of dyslipidemia, atherosclerosis and 

15cardiovascular disease.  Routine universal 
screening of asymptomatic, non-pregnant women 
in the reproductive age range is currently not 

recommended. However, some agencies have 
advocated screening of women with clinical 
features of thyroid disease and those in high risk 
groups (which include those with autoimmune 
disease and those with strong family history of 
thyroid disease) particularly just before and during 

14,15pregnancy.  Early detection and management of 
subclinical hypothyroidism is essential in women 
planning to get pregnant because those with 
limited thyroidal reserve at the beginning of 
pregnancy may tend to t i l t  into overt  
hypothyroidism during the course of the 
pregnancy. This will expose the woman and her 
developing baby to the deleterious effects of 
hypothyroidism which include miscarriage, 
reproductive dysfunction and possible fetal 

9
abnormalities.

Discrepancies between reference intervals of 
thyroid function tests from different studies have 
been attributed to the influence of analytical factors 
and differences in methodology as well as ethnic, 
racial, dietary, environmental and geographical 

6,9,11,12,16factors.  In this study, laboratory-derived 
reference intervals for TPOAb, TSH, FT4, and FT3 
were 7.90 – 43.38 IU/ml, 0.60 – 4.20 mIU/L, 0.90 – 
1.80 ng/ml (11.61 – 23.22 pmol/L) and 1.61 – 3.49 
pg/ml (2.48 – 5.37 pmol/L) respectively. All the 
lower reference intervals were observed to be 
slightly higher than the assay-specific lower 
reference intervals by 0.1 – 0.2 units while the upper 
reference intervals were slightly lower than the 
assay-specific upper reference intervals by 0.2 – 0.8 
units, resulting in a narrower range. This narrow 
range observed in this study using the laboratory-
derived reference probably explains why we 
detected more thyroid disorders in the women 
within our locality thereby increasing the 
prevalence from 3.6 to 5.4%. This finding is 
consistent with the prevalence of thyroid disorders 
amongst non-pregnant women found to be 5% in 

17North-western Nigeria.

                                                                                                                                       
The TPOAB reference interval is similar to that of 
the assay-specific reference interval (<45 IU/ml). 
The FT4 and FT3 reference intervals fall within the 

7,16,18
ranges reported by previous studies.
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Recent studies have documented a range of 0.25 – 
0.75 mIU/L and 2.12 – 6.30 mIU/L for the lower 
and upper TSH reference limits respectively, 
derived from non-pregnant young adult 

7 , 1 3 , 1 6 , 1 8populations in different countries.  
Improvements in TSH assays have led to better 

13definition of the lower limit of the reference range.  
Commonly applied lower limits are 0.4 – 0.5 

13,16mIU/L.  The upper limit has greater clinical 
significance in the diagnosis of primary 
hypothyroidism, particularly subclinical 

13hypothyroidism.  However, there's been much 
debate concerning the upper TSH limit for a 

13
healthy population. .TSH reference intervals 
derived from a large reference population were 
0.45 – 4.12 mU/L, indicating that the widely 
applied upper limit of normal for serum TSH of 

13about 4.5 mU/L remains appropriate. This is in 
keeping with the value we derived.

Conclusion
The laboratory-derived reference intervals for 
TPOAb, TSH, FT4, and FT3 in this study were 7.90 – 
43.38 IU/ml, 0.60 – 4.20 mIU/L, 0.90 – 1.80 ng/ml 
(11.61 – 23.22 pmol/L) and 1.61 – 3.49 pg/ml (2.48 – 
5.37 pmol/L) respectively. Reference intervals of 
thyroid function tests, and subsequently 
prevalence of thyroid disorders, depend largely on 
environmental and differences in analytical 
methods as seen in this study. Therefore, 
Laboratory-derived reference intervals should be 
determined by standard techniques in normal 
populations.
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Gestational Maturity and Weight Profile of Admitted New Born...

ABSTRACT
Background: Gestational maturity and birth weight are important determinants of child survival and development. 
The knowledge of them is also necessary for planning appropriate maternal and foetal care programs. 

Methods: This was a retrospective review of one year data involving neonates admitted for in-patient care at the 
st stMaitama District Hospital (MDH), Abuja from 1  of June 2016 to the 31  May, 2017.  Descriptive statistics were 

displayed using tables and figures  while associations of qualitative variables were evaluated using Pearson's chi 
square test and the P  value of less than 0.05 was considered statistically significant. 
Results: A total of 187males and 156 females were studied. The mean gestational age was 37.8 ± 3.8 weeks. The 
prevalence of prematurity was 25.2% while those who had low birth weight made up 26.9% of the population (very 
low birth weight inclusive). 29.6% of the subjects were both preterm and low birth weight.

Conclusion: Premature delivery and low birth weight prevalence was high in the study. This has the capacity to 
affect national health indices because affected individuals are prone to a variety of complications. Efforts must be 
made to prevent their occurrence, and when they do occur, facilities and trained specialists must be available to 
provide the necessary care.

KEYWORDS: Gestational, maturity, new born, birth weight

,
-

INTRODUCTION
estational age (GA) is the estimated age or 
stage of maturity of the conceptus. It is the Gtime elapsed since the beginning of the 

woman's last menstrual period, and it is usually 
1counted in completed weeks and days.  The GA of 

an infant helps identify the risk of neonatal 
pathology and has been described as the primary 

determinant of organ maturity. Estimations of GA 
can be based on menstrual periods, date of 
conception, early fetal ultrasonography and 
physical parameters after birth (for example, using 

2the Ballard score).
The classification of GA has been considered useful 
in terms of predicting neonatal outcome. 
Commonly, three groups have been classified 
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according to delivery following the onset of the last 
menstrual period. They include pre-term: less than 
259 days (37 weeks), term: 259–293 days (37–42 
weeks) and post-term: 294 days (42 weeks) and 

1above.

The World Health Organization has defined pre-
term delivery as any birth occurring before 37 
completed weeks. Preterm birth is one of the 
leading causes of mortality among children and 
results in over 1 million neonatal deaths annually. 
A greater percentage of these preterm births occur 

2 in low- and middle-income countries (LMICs). In 
Nigeria, preterm birth rate has been on the increase 
and has recently been estimated at 12/100 live 
births with prematurity accounting for 33% of 
neonatal deaths translating to about 87,800 deaths 
and 50% of long-term neurological impairment in 

3
children.

Preterm infants are said not to have attained 
adequate gestational maturity and are thus 
exposed to risks of complications which span all 
the systems of the body. These complications 
include hypothermia, electrolyte abnormalities, 
increased  suscept ib i l i ty  to  in fec t ions ,  
intraventricular haemorrhage, respiratory distress 
syndrome, apneaapnea jaundice, necrotizing 

4  
enterocolit is  and several  others. These 
complications may affect them in the perinatal, 
neonatal and in later childhood periods and may 
even have untoward effects on them during 
adulthood, thus causing untold burden to their 
families, communities and nation. In fact, the 
global concern about the burden of preterm birth 
has resulted in November 17th being earmarked as 

5World Prematurity Day.

Neonates that are born preterm, usually have a low 
birth weight. An estimated 20 million infants every 
year are born with low birth weight and these 
infants have increased risk of mortality in the first 
year of life. Worldwide  15.5% of neonates are born 
with low birth weight with 95.6% of them being in 

6 
the developing countries. According to the World 
Health Organization, normal weight at term 
delivery is expected to be 2500-4200g. Low birth 
weight (LBW) is defined as a birth weight of an 

,

infant of 2,499 g or less, regardless of GA. Sub-
categories include very low birth weight (VLBW), 
which is less than 1500g, and extremely low birth 

1 weight (ELBW), which is less than 1000g. Birth 
weight is an important predictor of the outcome of 

7the infant.

Worldwide, it has been reported that babies with 
poor gestational maturity and low birth weight 
contribute a significant quota to neonatal morbidity 

8 
and mortality. It is thus important to study the 
epidemiology of prematurity and low birth weight 
in order to plan appropriate maternal, foetal and 
new born care. 
This study is the first on the subject at the study 
locale, to the best of the researchers' knowledge. So 
it hopes to provide the basic information for further, 
more robust studies on the subject in the future.

Objective
This study was undertaken to evaluate and 
document the profile of gestational maturity and 
birth weight of neonates admitted in a district 
hospital in Nigeria's federal capital.
Method
Study Location: The study was conducted at the 
Special Care Baby Unit (SCBU) of Maitama District 
Hospital (MDH), Abuja. MDH is one of the thirteen 
public secondary care hospitals managed by the 
Federal Capital Territory Administration (FCTA) in 
Nigeria's Federal Capital Territory (FCT), Abuja.  
The centre provides general and specialized clinical 
care in various clinical specialties to the residents of 
the FCT. 

Study design: It was a retrospective hospital  based 
cross-sectional study.

Study period: We reviewed data for all neonates 
st

who were admitted within the period 1  June 2016 
stto 31  May, 2017. 

Study procedure:  The clinical records of the 
neonates who were admitted into the SCBU during 
the study period were reviewed. We extracted 
relevant information including sex, GA at birth, 
birth weight, major morbidities, duration of 
admission and clinical outcome. 

 

-
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(At the SCBU, GA of admitted new born babies is 

calculated from the mother's last menstrual period 

or by Ballard’s score where the former is not 

available). Collected data was entered into a 

proforma that was designed for the study. 

Inclusion criteria: The study included all neonates 

born in the hospital who were admitted into the 

SCBU of the hospital.

Exclusion criteria: The neonates admitted for in-

patient care in the SCBU who were not delivered in 

the hospital and/or had unknown GA were 

excluded from the study. Those with missing 

relevant information were also excluded.

Ethical clearance was obtained from the Health 

Research and Ethics Committee of Health and 

Human Services Secretariat, FCT, Abuja. 

Clearance was also obtained from the hospital's 

ethical committee. 

Statistical Analysis

Data from the proforma was entered into Microsoft 

Excel spreadsheet and exported to SPSS software 

version 20 for analysis. Descriptive statistics were 

displayed using tables and figures, while 

associations of qualitative variables were 

evaluated using Pearson's chi square test and the P- 

value of less than 0.05 was considered statistically 

significant. 

Results

Three hundred and fifty seven neonates were 

reviewed during the study period, but only 343 

had complete demographic data. The mean GA 

was 37.83 ± 3.81weeks. The maximum and 

minimum gestational age were 43 and 26 

completed weeks respectively? The male neonates 

made up 54.5% (187) while the female neonates 

constituted 45.5% (156). This gives a male to female 

ration of 1.19:1. 

Figure 1 showing the sex distribution of the study 
participants

Concerning their GA at birth, 90(26.2%) of them 
were born before 37completed weeks, most of them 
(72.3%) were born between 37 to 42 weeks while 
only 5(1.5%) were born after a GA of 42 weeks. 

Gestational maturity of the study subjects

Figure 2 showing the gestational maturity of the 
subjects

Amongst the male neonates, 27.8% (52) of them 
were born with GA less than 37 completed weeks, 
while the majority (71.1%) were born at term. The 
females had a similar distribution as 73.7% of them 
were born at term and 24.4% (38) were preterm. 
There was no significant relationship between sex 
and GA at birth.

Table 1 showing the relationship between sex and 
gestation age at birth. 
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Sex Gestational age at birth (weeks) Total Chi-
Square 

P-
Value 

 < 37 
N (%) 

37-42 
N (%) 

> 42 
N (%) 

 
N (%) 

 
0.381 

 
0.826 

Male 52(27.8) 133(71.1) 2(1.1) 187 (100.00)   

Female 38(24.4) 115(73.7) 3(1.9) 156 (100.00)   

Total 90(26.2) 248(72.3) 5(1.5) 343 (100.00)   

 

Most of the subjects, 256 (71.6%) had normal birth weight (NBW), 76(21.2%) were low birth weight (LBW), 

20(5.7%) were very low birth weight (VLBW), while 5(0.01%) were high birth weight (HBW) neonates

HBW=High birth weight, NBW=Normal birth weight, LBW=Low birth weight, VLBW=Very low 
birth weight

Figure 3 showing the birth weight of the subjects (N=357)
It was observed that all the neonates with VLBW were born premature, while 69% of those who had 
LBW were preterm. Only 8.3% of neonates with NBW were born preterm. This difference in 

2
proportions was statistically significant, (÷ =147.832, p<0.001). 

Table2 Showing relationship between gestational maturity and birth weight 

 
 

Variable  Admission Weight  
N=335  

÷2  

p value  

Gestational maturity
 

< 1.5 kg
 (VLBW)
 

1.5-2.49 kg
 (LBW)

 

2.5-4 kg
 (NBW)
 

>4 kg
 (HBW)
 

 
 162.282

<0.001
< 37 Weeks  

 
19 (100.0)

 
49 (69.0)

 
20

 
(8.3)

 
0 (0.0)

 

  
37-42Weeks

 
0 (0.0)

 
22 (31.9)

 
216 (90.0)

 
5 (100.0)

 >42 Weeks

 
0 (0.0)

 
0 (0.0)

 
4 (1.7)

 
0 (0.0)

 Total 19(100.0) 71(100.0) 240(100.0) 5(100.0)
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Discussion
Prematurity remains a significant cause of early 
neonatal deaths and has been reported to occur at 
different prevalence rates globally and even in 
Nigeria. This study adds to the body of evidence 
provided by other hospital-based studies 
demonstrating that the rate of preterm birth is 
significantly high in Nigeria. It reveals a 
prematurity rate of 26.2% which is higher than the 
9.5-15.8% prevalence reported by World Health 

9 
Organization (WHO) for Sub-Saharan Africa. In 
other countries of the West African sub-region, a 
similar  rate of 26% was reported by Chiabi and 

10 
colleagues in Yaounde Cameroun while a lower 
rate of 9.3% was reported in a study which 
reviewed only singleton deliveries in a teaching 

11 
hospital in Ghana. In Nigeria, this is slightly 
higher than the estimates of 12-23% obtained in 

12-15 
several studies in different parts of the country.
The reason may be that, whereas our study 
reviewed only hospitalized neonates, the other 
studies looked at the total number of neonates born 
at the different sites. Therefore, the population 
discussed in this study may be less representative 
of general population compared to the populations 
in the cited studies. Commonly reported causes of 
preterm delivery include pregnancy induced 
hypertension, antepartum haemorrhage, urinary 
tract infections and premature rupture of 

12,15membranes.

Concerning the preterm neonates who were 
reviewed, there was no significant relationship 
between sex and gestational age at birth. This 
finding differ from that of other studies which 
reported that preterm delivery is usually more 

16, 17 
common among male neonates. The latter is said 
to be more frequent among early preterm 
deliveries and is thought to be due to heavier 
average body weight among male new born which 
in turn increases the risk of preterm labour. They 
also suggested that a greater susceptibility to 
certain medical complications that are associated 
with preterm birth, such as pregnancy-induced 
hypertension or infection and sex-linked 
biochemical processes may differ between male 

17and female foetuses . In contrast, our study was 
not limited to early preterm deliveries and it did 

not aim to identify the antenatal risks for premature 
birth.
From this study, the prevalence of low birth weight 
was 21.19% while that of the very low birth weights 
was 5.67 %. The former is higher than the global 
incidence of about 17%, but close to the country 

18, 19
estimate of 10-20% for Nigeria . It is however 
much higher than the estimate of 7.3% reported in 
the 2013 Nigerian National Health Demographic 
study conducted by the National Population 

20Commission.  This difference could be explained 
by recall bias that is often associated with surveys. 
The high prevalence of low birth weight in Nigeria 
has been attributed to factors such as low socio-
economic status, medical risks before or during 
gestation and maternal lifestyles such as smoking 

20 
and alcohol use.

Conclusion
Preterm delivery and low birth weight had high 
prevalence in this study. The finding is similar to 
what has been previously reported by other 
researchers. The findings of this study lends a voice 
to already existing evidence that suggest the need to 
improve new born survival strategies in the 
country. In addition, it could be a reflection of 
suboptimal prenatal and new born care and thus 
calls for an improvement in antenatal and 
immediate post-delivery care strategies within the 
study locale. This will in the long term improve 
health indices.
 This study is the first at the study locale, to the best 
of the researchers' knowledge, and it sets the pace 
for more work with expanded scope on the subject. 
Limitations
The hospital-based nature of the study in a country 
where many deliveries occur outside of health 
facilities was a limitation. Furthermore, our study 
reviewed patients who were admitted for care in the 
Special Baby Care Unit. This could lead to over-
estimation of low birth weight and preterm births 
when compared to the general population. This is in 
addition to limitations that may have been posed by 
a small sample size.
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Prevalence, common pathogens and antibiotic sensitivity 
patterns of asymptomatic bacteriuria among children living 

with HIV in Lagos, Nigeria.

Abstract
Background
HIV/AIDS has gradually become a chronic disorder 
following the success of combination chemotherapy. As a 
result of the persisting immune deficiency, the affected 
individuals are at risk of infections with low virulence 
organisms and potential late onset complications

Objectives
The objective of this study was to determine the 
prevalence, identify common pathogens and 
antibiotic sensitivity patterns among children 
living with HIV in Lagos, Nigeria.

Methods
This was a comparative cross-sectional study conducted 
at the Lagos University Teaching Hospital from July 
2011 to June 2012. Eighty-five children living with HIV 
were consecutively enrolled and compared eighty-five 
age and sex matched HIV negative controls for the 
occurrence of asymptomatic bacteriuria. Mid-stream 
urine samples were obtained from the participants and 
microscopy, culture and sensitivity were done. 
Demographic and clinical data was obtained from the 
caregivers and clinical notes respectively. Data was 
analyzed utilizing SPSS version 17. 

Results
The prevalence of asymptomatic bacteriuria was 24.7% 
in children living with HIV and 8.2% in HIV negative 

controls (P=0.004) E.coli was the most prevalent 
pathogen isolated and all isolated pathogens were 
resistant to co-trimoxazole. Most of the pathogens were 
sensitive to nitrofurantoin (91.7%).

Conclusion
Asymptomatic bacteriuria is a prevalent problem among 
children living with HIV and prompt diagnosis with 
rapid treatment may prevent possible future renal 
scarring.

KEYWORDS: Asymptomatic bacteriuria, HIV, 
antibiotic sensitivity pattern, pathogens.

Introduction
he Human Immunodeficiency Virus (HIV) and TAcquired Immune Deficiency Syndrome 

(AIDS) is a major cause of infant and childhood 
morbidity and mortality affecting an estimated two 
million children worldwide with sixty seven 
percent of the affected children residing in sub-

1
Saharan Africa.  The use of highly active anti-
retroviral therapy (HAART) improved clinical 
outcomes of children with HIV/AIDS thereby 

2,3prolonging life.

Urinary tract infection (UTI) is a leading renal 
disease in childhood and is a common cause of 
morbidity with childhood epidemiology varying 
with several factors and confirming the organism in 
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urine has long been the gold standard of 
4-6 

diagnosing UTI. The epidemiology of UTI in 
childhood varies with age, sex and other factors 
and the incidence though high in infancy decreases 

6steadily for boys with increasing age.  In the United 
States, cumulative incidence of UTI before the age 
of six years is 3% to 7% in girls and 1% to 2% in 
boys. In Nigeria, the prevalence differs across the 
different geo-political zones with reported rates of 
11.96% in a semi-urban setting in the South-West, 
2.7% in an urban setting in the South East and 

7-9 
13.7% in Northern Nigeria. A population-based 
study in the Scandinavia reported an incidence of 

10
7.8% in girls before their tenth birthday.

However, organisms have been identified in the 
urine of apparently healthy individuals and this 
phenomenon is described as asymptomatic 

11bacteriuria.  Asymptomatic bacteriuria though 
described as beneficial in healthy children by 
preventing colonization by more virulent 
organisms may predispose children with sickle cell 
anemia, diabetes, pregnant adolescents and those 
with depressed immunity to recurrent UTI and 

12-14possible renal scarring.

The main effect of HIV is its preference for T-
lymphocytes and natural killer cells which renders 
them unable to phagocytize and allowing low 

15virulence pathogens to cause infections.  We set 
out to determine the prevalence of asymptomatic 
bacteriuria among children living with HIV and 
compare with age and sex matched controls. We 
also determined the common pathogens 
responsible for asymptomatic bacteriuria and the 
antibiotic sensitivity patterns.

Subjects and Methods
A comparative cross-sectional study was 
conducted at the Lagos University Teaching 
Hospital (LUTH), Idi-Araba from July 2011 to June 
2012. Two categories of children were enrolled in 
the study, 85 HIV infected children with 85 age and 
sex matched controls. Informed consent was 
obtained from the care-givers and assent from the 
children. Ethical approval was obtained from the 
Health, Research and Ethics Committee of LUTH. 
Participants with fever, signs of urinary tract 
infection and prior use of antibiotics within 14 days 

of the enrolment were excluded. The diagnosis of 
HIV infection was by documentary evidence of 
ELISA®, confirmed by Western Blot®. The controls 
were age and sex matched apparently healthy HIV 
negative subjects.  Following counselling, the HIV 
screening test was carried out using ELISA. A post-
test counselling was done before results were given 
in private and strict confidence. None of the 
children who were enlisted as controls tested 
positive to HIV.

Mid-stream urine samples were collected from the 
children into sterile wide mouthed containers. The 
caregivers were carefully instructed about urine 
collection and same printed on a card for the 
caregivers. The urethral orifice was cleaned with 
sterile water for the male children before voiding. 
Subsequently, the children were allowed to void. 
The caregivers obtained the urine from the mid-
portion of the urine stream after the children had 
started voiding. For children who were old enough, 
this procedure was explained to them. Two 
consecutive samples were sent to the laboratory 

16
within the hour.

For the female children, the peri-urethral area and 
perineum were cleaned by the caregivers with 
sterile water in a forward to backward motion and 
this was repeated once. The girls then voided, and 
the caregiver collected the mid-stream urine with a 
wide mouthed sterile container. Two consecutive 
samples were sent to the laboratory within the 

16
hour.

The urine samples were examined in the laboratory 
under the microscope for casts, erythrocytes, 
leucocytes and sediments after centrifuging. 
The standard loop technique was adopted to place 
five microliters of the urine in Blood and 
MacConkey agar media respectively. The media 
were incubated at 37?  for 18 – 24hours using a 
Gallenkamp® incubator. Those without growth 
were re-incubated for another 24 hours. Samples 

5showing ≥10  bacterial colonies per milliliter of 
urine were considered significant bacteriuria. The 
bacterial isolates were identified using the 
Analytical Profile Index (API) 20E identification 
system according to the manufacturer's manual. 
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Susceptibility testing was done on the identified 

bacteria using the modified Kirby Bauer 
17technique  on Muller Hinton agar (OXOID). The 

following antibiotic discs were used:

Ampicillin (AMP), Oxacillin (OXA), Cefuroxime 

(CRX), Co-Amoxiclav (AUG), Cefotaxime (CTX), 

Gentamycin (GEN), Ciprofloxacin (CIP), Co-

trimoxazole (COT), Ceftazidime (CAZ), 

Nitrofurantoin (NIT). The sensitivity plates were 

incubated aerobically for 18 hours and the zone of 
18inhibition noted.

The participants who had infections were 

promptly treated while others who did not were 

taught improved urinary hygiene.

Data was analyzed using Statistical Software for 

the Social Sciences (SPSS) version 17. Frequency 

tables and means were generated. Odds Ratio was 

calculated for the risk of asymptomatic bacteriuria.
  
Results
A total of 170 children participated in the study 
with a mean age of 8.68 + 2.96 years. There were 
slightly more males than females with a ratio of 
1.2:1. Most of the participants were in the middle to 
lower socio-economic classes. (Table I). The 
prevalence of asymptomatic bacteriuria was 
significantly more among children living with HIV. 
(Table II). Among the different age groups studied, 
asymptomatic bacteriuria was significantly more 
among adolescent than any other age group. It was 
also more prevalent among the younger age groups 
when compared with un-infected children. (Table 
III). 

Table I: Socio-Demographic Distribution of the Study Children

Characteristics
 HIV positive

 

n = 85
 HIV negative

 

n = 85
 x2

 
p value

 

Age (yrs)
     

            
5 –
 

9 
 

53 (62.4%)
 

53 (62.4%)
  

1
           

10 –
 

14
 

29 (34.1%)
 

29 (34.1%)
 

-
 

             

≥ 15

 

3 (3.5%)
 

3 (3.5%)
  

Mean age 
 

8.68  2.96
 

8.72  3.07
 

-
 

0.07
 

Sex
     

       
Female

 
37 (43.5%)

 
41 (47.8%)

 
0.11

 0.74
 

 

 
       Male 48 (56.5%) 44 (52.2%)  

Mother’s education     

       No formal education 2 (2.4%) 3 (2.9%)  

0.01* 

       Primary 16 (18.8%) 9 (10.1%)  

       Secondary 37 (43.5%) 25 (30.4%) - 

       Tertiary 23 (27.1%) 48 (56.5%)  

      Unknown (orphan) 7 (8.2%) 0 (0%)  

Socio-economic class     

       Upper (i and ii) 21(24.7%) 45(52.9%) 21.63 0.01* 

       Middle (iii) 15(17.6%) 20(23.5%)   

       Lower (iv and v) 49(57.7%) 20(23.5%)   
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Table II: Prevalence Rates of Asymptomatic Bacteriuria between children 
                 living with HIV and HIV Negative Children

HIV positive 

n= 85(100%) 

HIV negative 

n=85(100%) 
 

21(24.71%) 7(8.24%) Bacteriuria 

64(75.29%) 78(91.76%) No bacteriuria 

 2x = 8.38           p = 0.004
OR=3.7

Table III: Prevalence of Asymptomatic Bacteriuria between Age Groups of Subjects

Ages 

(years) 

Cases 

n = 85(100%) 

Controls 

n= 85(100%) 

Bacteriuria 

21(24.7%) 

No bacteriuria 

64(75.3%) 

Bacteriuria 

7(8.2%) 

No bacteriuria 

78(91.8%) 

5 – 9 9 (10.6%) 44(51.8%) 4 (4.7%) 49(57.6%) 

10 – 14 10 (11.8%) 19(22.4%) 3 (3.5%) 26(30.7%) 

≥15 2 (2.3%) 1(1.1%) 0 (0.0%) 3(3.5%) 

 

Fisher's Exact p = 0.01* (p* is significant)

Figure I: Distribution of organisms across both children living with HIV and un-infected children

This figure shows the organisms isolated in the urine of both the children 
living with HIV and controls. Staphylococcu aureus was the commonest pathogen in both groups.
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Table IV: Antibiotic Sensitivity Profile of the Isolates among children living with HIV

isolates Nit Cip Gen Ctx Aug Oxa Crx Caz Amp Cot 

E coli 91.7% 75% 66.7% 33.3% 8.3% 0% 25% 8.3% 0% 0% 

K.pneumoniae 100% 50% 50% 0% 50% 0% 0% 0% 0% 0% 

S aureus 0% 83.3% 100% 0% 83.3% 83.3% 50% 0% 0% 0% 

 Most of the isolates were sensitive to nitrofurantoin, ciprofloxacin and gentamycin. There was 

marked resistance to cotrimoxazole, ampicillin and ceftazidime. 

Table V: Antibiotic Sensitivity Profile of the Isolates among HIV Negative Children

isolates Nit Cip Gen Ctx Aug Oxa Crx Caz Amp Cot 

Ecoli 75% 75% 100% 25% 25% 50% 0% 0% 0% 0% 

K.pneumoniae 100% 0% 100% 0% 100% 0% 0% 0% 0% 0% 

S aureus 0% 100% 50% 0% 50% 50% 0% 0% 0% 0% 

 

Discussion
The prevalence of asymptomatic bacteriuria has 
been found to be increased among children with 

12-14 altered immune status. HIV is a documented 
15

cause of altered and disordered immunity. In a 
report from Benin among a similar cohort, the 
prevalence of asymptomatic bacteriuria was 
reported as high, however, this report did not have 
the benefit of a control population to determine if 
the prevalence was actually increased relative to 
un-infected children. This study documents a 
significantly higher prevalence rate among 
children living with HIV when compared with age 
and sex matched apparently healthy HIV un-
infected controls. This has also been corroborated 
among adolescents and adults in the South-south 

20,21of the country.

The prevalence of asymptomatic bacteriuria has 

been reported to increase with age and was also 
19 noted to be higher among adolescent females. The 

prevalence of asymptomatic bacteriuria in this 
study was found to increase steadily with age and 
was highest among adolescents living with HIV. 
This was however not the case among the un-
infected cohort where this trend was not noticed. 

In this study, Escherichia coli was the most 
commonly isolated organism among both the 
children living with HIV infection as well as those 
un-infected accounting for over half of the isolates 
as against a quarter for Staphylococcus aureus and 
about a tenth for Kleibsiella pneumoniae. This 

19
finding was similar to that from Benin  which was 

22in a strictly pediatric cohort and that from Poland , 
a  mixed adolescent  and adult  cohort .  
Escherichia.coli remains the most common 
uropathogen implicated in community acquired 

Most of the isolates were sensitive to nitrofurantoin, ciprofloxacin and gentamycin while they 
were completely resistant to cotrimoxazole, ampicillin, ceftazidime and cefuroxime.
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23urinary tract infections.  Among immunologically 
impaired individuals, less virulent species have 

23been implicated in the aetiology of UTI , but, this 
was not the case in this study. This poses the 
challenge of prompt treatment despite the 
asymptomatic nature of the infection to prevent 
potential renal scarring. Escherichia coli was also 
the commonest isolate in a report from Cameroun 

24 25in 2009.  Furthermore, Evans et al  reported that 
Escherichia coli was responsible for the infections 
in almost all of the cases seen at a London hospital 
with Proteus responsible for only a fraction. It is 
thus evident that E coli is the commonest pathogen 
implicated in UTI among HIV infected subjects 
across several locations worldwide.

In this study, most of the isolates were sensitive to 
ciprofloxacin, nitrofurantoin and gentamycin. 
There was widespread resistance of the isolates to 
commonly used antibiotics such as cefotaxime, 
cefuroxime, ceftazidime, and complete resistance 
to ampicillin, oxacillin and co-trimoxazole. There 
was moderate sensitivity to co-amoxiclav. The 
marked sensitivity to ciprofloxacin may not be 
unconnected with its limited use in general 
practice for children. Quinolones are mainly used 
by pediatricians and thus, its use is limited in the 
general practice settings. Most children living with 
HIV are managed at tertiary institutions. On the 
contrary, there is widespread use of over the 
counter antibiotic by the general population which 
will predispose to resistance of commonly 
prescribed antibiotics and is a prelude to a looming 

26
antibiotic resistance danger. Ibadin et al  reported 
complete resistance to amoxicillin, co-amoxiclav 
and co-trimoxazole with the quinolones being the 
most sensitive agent in an earlier report from 

20
Benin-City. Also, Omoregie & Eghafona  also 
reported moderate to high levels of resistance of 
isolated organisms in patients on antiretroviral 
therapy to chloramphenicol, co-trimoxazole and 
streptomycin with complete sensitivity to the 
quinolones. 

Amongst the controls, there was complete 
resistance to ampicillin and oxacillin with limited 
sensitivity to cephalosporin and co-amoxiclav 
accounting for 14.3% respectively. This may be due 

to the fact that ampicillin, oxacillin and co-
trimoxazole are among the most abused antibiotics 
in this environment. The isolates were most 
sensitive to gentamycin and nitrofurantoin. The 
isolates were also sensitive to the quinolones which 
are not commonly prescribed medications by 
general practitioners.

In conclusion, this study has shown that the risk of 
asymptomatic bacteriuria is significantly higher in 
children living with HIV than among un-infected 
children. Coliforms are still the most important 
pathogens when considering infection amongst 
these group of children. The presence of multi-drug 
resistant isolates cannot be over emphasized and 
there is the crucial need to develop local antibiotic 
guidelines with drugs that are potent against 
isolates. 
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Abstract
Background
Hand hygiene (HH) is pivotal to the prevention and control of healthcare-associated infections. It is therefore essential 
for health care workers (HCWs) to practise it regularly and for health facilities to provide the required equipment to 
encourage its practice.    

Objectives
This study aimed to assess hand hygiene practices and available resources for hand hygiene in a tertiary hospital in the 
Niger Delta region of Nigeria. 

Methods
This was a descriptive cross-sectional study conducted in a 200-bed tertiary hospital in Nigeria. The hospital wards 
were observed for compliance with recommended HH facilities/supplies, and a standardized observation form was 
used in the wards to check healthcare workers (HCWs) compliance with recommended HH practices. Differences in 
HH compliance by professional groups  and wards were determined. 

Results
Ten wards and 102 HCWs (41 doctors, 36 nurses, and 25 other health staff) were observed. Compliance with HH 
facilities/supplies ranged from 28.6-100% (average 74.9 %). Of 150 opportunities for HH, overall compliance rates 
before and after patient contact ranged from 37-100% (average 72%). HCWs were significantly more likely to 
perform HH after than before patient contact (83% vs 60.7%, p<0.0001). The  compliance  with  correct technique  of 
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Introduction

he hands of healthcare workers remain the 
most common route of transmission of 
organisms that cause healthcare-associated T

1,2 
infections (HCAIs). Transmission of infection 
through contaminated hands of health care 
workers (HCWs) usually occurs following five 
sequential steps: (i) organisms are present on the 
patient's skin, or have been shed onto inanimate 
objects immediately surrounding the patient; (ii) 
organisms must be transferred to the hands of 
HCWs; (iii) organisms must be capable of 
surviving for at least several minutes on HCWs' 
hands; (iv) hand washing or hand antisepsis by the 
HCWs must be inadequate or omitted entirely, or 
the agent used for hand hygiene inappropriate; 
and (v) the contaminated hand or hands of the 
caregiver must come into direct contact with 
another patient or with an inanimate object that 

3will come into direct contact with the patient.

Hand hygiene plays a pivotal role in hospital 
infection prevention programme and has been 
proven to be one of the most cost-effective 

4-7 strategies to prevent HAIs. It should therefore be 
religiously practised in order to reduce the 
enormous burden that HCAIs impose on health 
care systems especially in resource-constrained 
settings where treatment of infections and other 
control measures are not readily available or 

8
affordable.

Studies have however shown that practice of 
recommended hand hygiene procedures by health 
care workers remains unacceptably poor across 

hand washing ranged from 20-100% (average 76%). The adult emergency and post-natal wards had lowest 
compliance rates for both HH facilities/supplies and HH practices.  In almost all components of HH practices 
observed, doctors generally had lower compliance rates than other HCWs.   

Conclusion
HH compliance rates vary by clinical unit and HCWs surveyed, and may be dependent on availability of HH 
facilities/supplies.  Strategies to improve HH practices should guarantee routine availability of HH 
facilities/supplies and target HCWs and clinical units at risk of low HH compliance.

KEYWORDS: healthcare-associated infections, hand hygiene, health care workers, compliance

different health care settings in high, low and 
9-13

middle-income countries,  with reasons given to 
include broadly lack or inadequate provision of 

9,12,13 
hand hygiene equipment and poor or improper 

11,12
utilization by HCWs of the equipment provided.  

This study is a situational analysis of hand hygiene 
facilities, supplies and practices in the Niger Delta 
University Teaching Hospital (NDUTH), Okolobiri 
- a tertiary hospital in the Niger Delta region of 
Nigeria. It is hoped that the findings of this study 
would identify gaps in the practice of hand hygiene 
and recommend strategies that will lead to further 
improvement in hand hygiene practices and 
ultimately infection prevention in the study centre 
and other tertiary hospitals in Nigeria. 

Materials and Methods

Study setting
This study was conducted in the Niger Delta 
University Teaching Hospital (NDUTH), a 200-bed 
tertiary hospital situated in Okolobiri, a sub-urban 
town in Bayelsa State, in the Niger Delta region of 
the South-South geopolitical zone of Nigeria. The 
hospital is owned, operated and financed by the 
Bayelsa State Government but serves a population 
from about four states in the region and consists of 
13 wards representing all major specialty units 
including Surgery, Internal medicine, Obstetrics 
and Gynaecology and Paediatrics. 
Infection control activities of the hospital are 
coordinated by an Infection Prevention and Control 
(IPAC) Committee which comprises an infectious 
disease specialist, an infection control nurse, 
microbiologists, a public health physician, and 
medical laboratory scientists among others. As at 
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the time this survey was conducted, there were no 
written protocols or institutional guidelines for 
infection prevention and control in general or hand 
hygiene in particular. Hand hygiene supplies were 
provided by the hospital and water supply was 
from borehole treated water, which was stored in 
overhead tanks and piped through underground 
distribution lines to all hospital buildings, 
including clinical areas.

Study design
This is a descriptive cross-sectional study 
conducted over one-month period in June 2013.

Study sites
Assessment of hand hygiene facilities and supplies 
was conducted in ten wards in the hospital namely 
male surgical ward (MSW), female surgical ward 
(FSW), accident/emergency ward (AEW), 
gynaecological ward (GW), paediatrics emergency 
ward (PEW), special care baby unit (SCBU), 
paediatrics ward (PW), medical ward (MW), 
postnatal ward (PNW), and dental unit (DU).

Study population
All healthcare workers who had one or more 
opportunities for hand hygiene during the process 
of patient care were observed for compliance with 
hand hygiene practices using a standardized 
observation form. 

Data collection method
We recruited and trained six research assistants 
(RAs) who collected data in all the ten wards using 
observation checklists for hand hygiene facilities 
and supplies, and for hand hygiene practice, as set 

14 
out in the infection control assessment tool, which 
had been previously validated. The hand hygiene 
practice observations were done in the morning 
time between 8.30am and 12noon. This was a peak 
period of activities which afforded ample hand 
hygiene opportunities. Observing at that specific 
time also helped to achieve some standardization 
for the study period.   

Assessment of hand hygiene facilities and 
supplies
A checklist was used to assess hand hygiene 

facilities and supplies.  Items assessed included 
availability and condition of hand washing stations, 
hand washing station supplies, source and 
availability of water, and availability of soap and 
alcohol-based sanitizers.  The recommended bed to 
sink ratio in resource-poor setting is 4-6 beds per 
sink in general wards and 2 beds per sink in 

14intensive care unit (here SCBU).

Assessment of hand hygiene practices 
Two observation forms were used to assess hand 
hygiene practices. The first assessed if and how 
hand hygiene (hand washing or alcohol hand rub) 
was performed by healthcare workers following 
invasive or non-invasive patient contact.  The 
second assessed the technique of hand washing, 
including hand washing, rinsing and drying 
techniques. 

Statistical analysis
For all questions in the observation checklists, 
correct responses were scored 1 while incorrect 
responses were scored 0. Overall percentage 
compliance rates with hand hygiene facilities and 
supplies, as well as overall compliance rates with 
hand hygiene practices were calculated. Differences 
in compliance rates between wards and 
professional groups were ascertained by chi square 
or fisher exact test as appropriate. p <0.05 was 
considered statistically significant.

Ethical consideration
Ethical approval for this study was obtained from 
the Research and Ethics Committee of the NDUTH. 
The RAs notified and obtained permission from the  
head nurse of each ward before commencing 
observations. Consent from healthcare workers  
observed was not sought as observations were done 
without their knowledge to reduce Hawthorne 
effect.

Results
There were 156 hospital beds available for patient 
occupancy at the time of observation but only 70 
patients were on admission giving a bed occupancy 
rate of 44.9%. During the survey, 102 HCWs (41 
doctors, 36 nurses, and 25 ward maids, cleaners, 
other health support staff) were observed for hand 
hygiene practices. 
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Hand hygiene facilities and supplies 
Table 1 summarizes the number of beds in the surveyed wards/areas and the available hand hygiene facilities 
and supplies. The overall bed to sink ratio was 3:1. Overall, water was flowing in 70% of the sinks, 78% of the 
sinks had liquid soap available, 58% had soap dispenser and paper towel for single use was available at 56% of 
the sinks. The overall compliance rate with hygiene facilities and supplies was 74.9%, with lowest compliance 
rates reported in SCBU (27%), PNW (28.6%), and A&E ward (51%). 

Hand hygiene procedures
There were a total of 150 contact opportunities for observed HCWs to perform hand hygiene, including 116 
non-invasive procedures and 34 invasive procedures. Before patient contacts/procedures, hand hygiene was 
performed in 91 (60.7%) contact opportunities, while no hand hygiene was performed in 59 (39.3%) 
opportunities.  Of the 91 hand hygiene performed before patient contact, 63 (42%) were by hand washing and 
28 (18.7%) used alcohol hand rubs. After patient contacts/procedures, hand hygiene was performed in 125 
(83.3%) contact opportunities while 25 (16.7%) opportunities passed without hand hygiene.  Of the 125 hand 
hygiene performed after patient contact/procedures, 63 (42%) were by hand washings and 62 (41.3%) used 
alcohol hand rub. HCWs were significantly more likely to perform hand hygiene after than before patient 
contact (83% vs 60.7%, p <0.001). 
The differences in average hand hygiene compliance rates before and after patient contact according to 
professional group and ward surveyed are shown in Table 2. Doctors had lower compliance rates compared to 
other HCWs. The adult and children emergencies, the pediatric ward and the SCBU had the lowest hand 
hygiene compliance rates (see table 2).  The overall average hand hygiene compliance rate before and after 
patient contact was 72%. 

Compliance with hand washing technique 
The compliance rates with correct hand washing technique according to professional group and ward are 
shown in Table 3 and depicted in Figures 1 and 2. The overall compliance rate with correct technique of hand 
washing was 76%. Compliance rates were comparable among professional groups, although nurses had 
slightly higher compliance rate compared to other HCWs. With regard to wards, lowest compliance rates were 
reported in post-natal ward (20%), gynecology ward (39%) and adult emergency ward (47%).  Of all techniques 

of correct hand washing, the lowest compliance rate was observed in hand washing for ≥ 30seconds (66%). 

NIGER DELTA MEDICAL JOURNAL

Page 30

Table 1: Compliance with hand hygiene facilities and supplies in ten wards of the hospital 
 

 

 
 

 
Ward  

 

 
No 

of 
beds 

Conditions of sink Availability of hand hygiene supplies   

 
Overall %  

compliance 

 

No 
of 

Sinks 

Bed 

to 
sink 

ratio 

(n:1) 

Sink in 

good 
condition  

n (%) 

 

Alcohol 
hand rub 

(%) 

 

Running 
water 

n (%) 

 

Liquid 
Soap 

n (%) 

 

Soap 
dispenser 

n (%) 

 

Paper 
towel 

n (%) 

A & E 12 7 2 4 (57.1) Yes (100) 5 (71.4) 1 (14.3) 1 (14.3) 0 51 

MSW 17 6 3 4 (66.7) Yes (100) 4 (66.7) 4 (66.7) 4 (66.7) 4 (66.7) 76.2 

FSW 18 4 5 4(100) Yes (100) 4(100) 4(100) 4(100) 4(100) 100 

CHEW 20 7 3 7 (100) Yes (100) 7 (100)  7 (100) 7 (100) 7 (100) 100 

PW 24 6 3 6 (100) Yes (100) 6 (100) 5 (83.3) 1 (16.7) 1 (16.7) 73.8 

MW 26 6 4 5 (83.3) Yes (100) 6 (100) 6 (100) 6 (100) 6 (100) 97.6 

GYW 18 3 6 3 (100) No (0) 3 (100) 3 (100) 0 0 57.1 

PNW 11 2 6 2 (100) No (0) 0 0 0 0 28.6 

SCBU 8 3 3 0 Yes (100) 0 3 (100) 0 3 (100) 57.1 

DU 2 6 0.3 6 (100) Yes (100) 0 6 (100) 6 (100) 3 (50) 78.6 

Total 156 50 3 41 (82) 8 (80) 35 (70) 39 (78) 29 (58) 28 (56) 74.9 
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A&E=Accident and Emergency unit, MSW=Male surgical ward, FSW=Female surgical ward, CHEW= Children 
emergency ward, PW=Paediatrics ward, MW=Men's ward, GYW=Gynaecological ward, PNW=Postnatal ward, 
SCBU=Special care baby unit, DU=dental unit

Table 2: Hand hygiene compliance rates according to professional group and ward

    

Variables Average 
compliance 
rate before 
patient contact 
(%) 

Average 
compliance 
rate after 
patient contact (%) 

Overall 
average hand 
hygiene 
compliance 
(%) 

Profession    
Doctors

 
54.0
 

74.0
 

64.0
 

Nurse
 

68.0
 

92.0
 

80.0
 

Others
 

60.0
 

84.0
 

72.0
 

   Ward
    A/E

 
27.0
 

47.0
 

37.0
 CHEW

 
0

 
80.0

 
40.0

 CMW
 

93.0
 

93.0
 

93.0
 Dental unit

 
100.0

 
87.0

 
94.0

 FSW

 

100.0

 

100.0

 

100.0

 Gynaecology 
ward

 

100.0

 

100.0

 

100.0

 
MSW

 

100.0

 

100.0

 

100.0

 Paediatrics 
ward

 

0

 

80.0

 

40.0

 
PNW

 

67.0

 

67.0

 

67.0

 
SCBU

 

20.0

 

80.0

 

50.0

 
Total 61.0 83.0 72.0

Variables  % free 
jewellery 

% 
sleeves 
above 
elbow 

% soap 
applied 

% 
correct 
process 

% 
rinsed 
well 

% hands 
dried 

properly 

% 
recontamination 

avoided 

% hands 
washed 

for ≥ 30s  

% correct 
hand 

washing 
technique 

Profession          

Doctors 73.0 70.0 79.0 74.0 74.0 73.0 70.0 63.0 72.0 

Nurse 86.0 100.0 79.0 74.0 74.0 73.0 83.0 67.0 79.0 

Others 85.0 85.0 69.0 79.0 79.0 77.0 77.0 67.0 77.0 

WARD          

A/E 52.0 70.0 56.0 56.0 56.0 0 42.0 44.0 47.0 

CHEW 88.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 98.0 

 

Table 3: Compliance with correct technique of hand washing according to professional 
                group and ward
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CMW 100.0 79.0 91.0 91.0 91.0 87.0 91.0 0 79.0 

Dental unit 52.0 61.0 52.0 100.0 100.0 100.0 82.0 87.0 79.0 

FSW 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Gynaecology 

ward 

64.0 74.0 55.0 10.0 10.0 55.0 38.0 10.0 39.0 

MSW 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Paediatrics 

ward 

100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

PNW 65.0 67.0 0 0 0 0 14.0 14.0 20.0 

SCBU 92.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.0 

Total 81.0 85.0 75.0 76.0 76.0 74.0 77.0 66.0 76.0 

Variables  % free 
jewellery 

% 
sleeves 
above 
elbow 

% soap 
applied 

% 
correct 
process 

% 
rinsed 
well 

% hands 
dried 

properly 

% 
recontamination 

avoided 

% hands 
washed 

for ≥ 30s  

% correct 
hand 

washing 
technique 

Profession          

Figure 1: Differences in professional groups in compliance with correct hand washing technique
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Figure 2: Compliance with correct technique of hand washing according to clinical units 
                 or hospital wards. 

Discussion
This study was undertaken to establish the baseline 
characteristics of HH facilities/supplies and 
practices, in line with Step 2 (baseline evaluation-
establishing the current situation) of the WHO 
recommended essential steps for implementation 

8
of hand hygiene at healthcare setting.  Our results 
revealed that compliance with recommended HH 
resources and practices varied with the wards and 
professional groups, a finding that is in consonance 
with reports from similar studies that examined 
HH compliance in different sections and groups of 

10,13,16 HCWs in the same health facility.  Mean 
compliance rate in our study (76%) was higher than 
what was found in other teaching hospitals: 19% in 

16 10Japanese hospitals,  20% in a Spanish hospital,  
13

and 27.4% in a Ghanaian hospital.  The variations 
in the components of HH compliance used in 
determining rates, the groups of HCWs observed 

and the hospital units where the study was 
conducted could explain the difference in the 
results. Our study was later than the others and the 
better results in our study could be as a result of 
ongoing heightened efforts in many places to 
address the problems of HCAIs. Hand washing 
stations were adequate or marginally adequate 
(four to six beds to a sink) in most of the wards 
except in the special care baby unit where a ratio of 

14 
no more than two beds to a sink is recommended.
Even though sinks were almost adequate in all the 
wards, other recommended supplies that make for 
effective hand hygiene were not sufficient. The 
soap dispensers in use were hand-pressed and are 
prone to bacterial contamination by unclean hands. 
Pump-dispensers are recommended to minimize or 

14 
prevent contact with contaminated hands. Non-
availability of recommended equipment and 
supplies has  been  shown to  be  a  disincentive  for 
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9,12,13,15 
performing hand hygiene. It is noteworthy 
that postnatal ward (PNW) and Special Care Baby 
Unit (SCBU) where babies who are naturally 
disadvantaged because of their immature immune 
system or who have been further compromised 
because of illness that warrant their inpatient 
management did not have the full complement of 
hand hygiene supplies. Other teaching hospitals in 

15 13Nigeria  and Ghana  reported similar deficiencies 
in HH supplies in their intensive care units.
Our results suggest that HCWs practised hand 
hygiene (by hand washing and alcohol hand rub) 
significantly more after patient contact than before. 

10,13This is a common finding in other studies.  
Compliance with HH practice entails observing all 
the f ive moments of  hand hygiene as 

3 
recommended by WHO and it is essential that no 
one moment is overlooked. Looking at the different 
steps, the workers generally seemed not to give 
enough time to washing. Not washing long enough 
implies the hands may not be completely clean and 
still constitute a medium of transmission of 
infection. Our study shows that nurses performed 
better than other categories of HCWs including 
doctors as regards hand hygiene practices.  This 
compares with findings in other tertiary hospitals 
where observations were conducted in units 

16-18  similar to those used in our study. Nurses 
interact with patients more frequently and longer 
and generally have more hand hygiene 
opportunities as highlighted in the WHO “My five 

7moments for hand hygiene”  The frequent 
exposure probably has helped their compliance 
overtime.

Limitations
First, observations were carried out in the morning 
hours, meaning only those running morning shifts 
were observed. There might be differences in 
behaviours of workers on different shifts and 
results may be different if observations were 
carried out at different shift periods. Secondly, 
observations were carried out by different persons. 
Though adequately trained for the assignment, one 
cannot rule out observer errors which might have 
resulted in inaccurate estimates. Thirdly, even 
though observed HCWs were not informed about 

the study, some of them might realize they were 
been observed and might have behaved differently 
(Hawthorne effect)  leading to probable 
overestimate of desirable practices.  

Conclusion
Our results suggest that HH resources and practices 
vary by clinical unit and professional category of 
HCWs surveyed. Strategies to improve HH 
practices should guarantee routine availability of 
HH facilities/supplies and target HCWs and 
clinical units at risk of low HH compliance. 
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ABSTRACT
Background: Indoor Air Pollution (IAP) is one of the 
most common causes of illness and death, especially for 
under-five children. This study is to ascertain the 
relationship between the quality of indoor air and the 
respiratory health of under-five children seen at the 
Paediatric department of the University of Port 
Harcourt Teaching Hospital, Port Harcourt.

Materials and Method: The study was carried using a 
descriptive cross-sectional study design, with data 
collected using a semi-structured, interviewer 
administered questionnaire. The respondents were the 
caregivers of the children, and they were chosen using 
systematic sampling technique.

Results: A total of 200 children were studied with a 
mean age of 1.33±1.14 years. Most of the children had 
not more than three other siblings (95.5%) and mothers 
with secondary school education (59.0%), who were 
engaged in private businesses (60.5%). Nearly all the 
respondents used either cooking gas (45.0%) or kerosene 
(55.0%) as their source of cooking fuel, which were 
chosen for their convenience (52.0%), for being 
economical (39.5%) and for their health benefits (7.0%). 
The presence of soot was however noted on the walls and 
ceiling of the kitchen of 74.5% of the respondents. Acute 
Respiratory Infection was reported in 67% of the under-
five children, 56.7% of whom were infants. The infection 
was significantly associated with the age of the child (p = 

0.014), the time spent in the kitchen (p = 0.001), the use of 
electric generator (p = 0.001) and overcrowding (0.05). 
There is however no statistically significant association 
between ARI and the sex of the child (P = 0.954) and the 
type of cooking fuel (0.506), and the indoor air quality 
score (p = 0.817).

Conclusion: There is an association between ARI and 
some proxy measures of indoor air quality. Preventive 
and control measures are hereby recommended to protect 
the children.

KEYWORDS: Indoor Air Pollution, Indoor Air 
Quality, Respiratory health, Under-five children, 
Port Harcourt, Nigeria

Introduction 
The quality of air in the home contributes 
remarkably to the well-being of individuals, 
especially the state and the condition of the organs 

1of respiration in children less than five years of age . 
Globally, the indoor air quality (IAQ) plays a major 

1
role in the burden of disease all year around . IAQ 
can be clearly described as the nature of air that is 
inside and surrounds the building and structures 
particularly as it identifies with the wellbeing and 

2
solace of building occupants . 
IAQ is a growing concern globally. The mere 
presence of people in a building can alter the quality 
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3of indoor air . The irregularity between the natural 
mechanism for atmospheric clearance, the 
production and release of contaminants into the 
environment is described as Indoor Air Pollution 

4
(IAP) . There is increasing evidence associating 
IAP with increased risk of ARIs, exacerbations of 
inflammatory lung conditions, cardiac events, eye 
diseases, tuberculosis, among other diseases, with 

3the risk higher in women and young children . It is 
estimated that three billion individuals worldwide 
are at a risk of these diseases and possible deaths as 

5
a result of indoor air pollution . Proxies are used 
when direct measures of an outcome are 
unavailable or difficult to access. It is an indirect 
measure of a desired outcome which is itself 

6strongly correlated to that outcome . The type of 
cooking fuel and overcrowding were among the 
proxy IAQ measures used in this study.

Respiratory disease is the leading reason for 
mortality and morbidity around the world, with 
infants and young children particularly 

7susceptible . Respiratory ailment represents a very 
most important source of ill-health and deaths 
found in the young children. Many environmental 
risk factors are implicated. Inadequate diet, poor 
housing and overcrowding all act to lower the 
resistance to respiratory diseases. Children, 
especially under-five children, spend so much time 
indoors, hence the relevance of indoor exposures to 
polluted air. Indoor exposures derived from 
indoor emission sources, example burning of 
organic fuel especially in poorly ventilated fires 
and stoves; overcrowding, poor housing 
conditions and environmental tobacco smoke 
(ETS), are not the only culprits of IAP and poor 
indoor air quality; pollutants from outdoor sources 

1
(ambient air) are also implicated . The disease 
spectrum extends from ARIs to chronic respiratory 

8
diseases .The human respiratory tract is divided 
into the upper and lower respiratory tracts. Acute 
Respiratory diseases (ARI) include acute upper 
respiratory tract infections (AURI) and acute lower 

9respiratory tract infections (ALRI) . Children, 
especially under-fives are more defenseless against 
contamination of air in the home than adults. 
Children inhale more amount of air per kilogram 

body weight and it is more than what adults 
10

breathe by 50% . Exposures to air pollutants amid 
this development period have unfavourable 
consequences on the structure and functions of the 

9
lungs . 

Smoke from organic fuel use has been 
demonstrated to negatively influence the host 
protective mechanisms against the respiratory 
diseases and thereby causing bronchial, alveolar 
inflammation and general affectation of the 
airways. This can in turn result in an elevation in 
the incidence of ALRI especially among infants and 
under-5s due to the immaturity in their respiratory 
systems and protective mechanisms and can also 

11
exacerbate the symptoms and diseases . 

Solid fuel is the primary source of energy for 60% of 
households in Nigeria, which is associated with 
more than 95,000 deaths, especially of under-5 
children, as a result of exposure to firewood 

12smoke . In Rivers State, ARI is a major contributor 
to morbidity and deaths of children, with a 

13
prevalence of 10.7% . 
However, no study has been conducted in Rivers 
State that establishes a relationship between IAQ 
and the Respiratory Health (RH) of under-five 
children, hence this study. Nevertheless, similar 
studies have been conducted in India, Tanzania, 
China and other parts of Nigeria, albeit with 

14-20
conflicting results . 

Materials and Methods
Study area: This study was carried out in 2018 at the 
Children Out-patient Clinic of the Paediatric 
Department of the University of Port Harcourt 
Teaching Hospital, one of the two multi-specialty 
tertiary health care institutions in Port Harcourt, 
the capital of Rivers State, Nigeria. Although 
located in Port Harcourt, between latitudes 

0 0 0
4 53'20”N and 4 54'30”N and longitudes 6 5'00”E 

0
and 6 56”00”E, the hospital constantly draws 
patients from the neighboring States of the Niger 
delta region; a catchment population that can be 

21conservatively put at ten million people . The 
hospital is an 800-bed multi-specialist teaching 
hospital  that  offers  not  only  tertiary  health  care 
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services, but also secondary and primary health 
care, due to the near collapse of the other facilities 

22
in the State and region . 

Study design: A cross-sectional study design was 
used, with the data collected using a pre-tested, 
semi-structured interviewer-administered 
ques t ionna i re .  The  ques t ionna i re  was  
administered to the eligible caregivers of the 
under-five children seen at the Children 
Outpatient Clinic (CHOP) of the hospital

Sample size estimation: The minimum sample 
size for the study was calculated using the formula 
for studying proportions in populations of less 
than 10, 000 persons. The degree of accuracy was 
set at 0.05, while the estimated prevalence of acute 
respiratory infection among the children was put 

13at 10.7% . The minimum required sample size for 
the study was thus determined to be 191, but made 
up to 200 to take care of non-responses and design 
effect.

Data collection: The Children Outpatient Clinic 
(CHOP) of the hospital sees a daily average of 80 
undifferentiated patients. The respondents for the 
questionnaire were chosen using the systematic 
sampling technique, with a sampling fraction of 
one in six patients, beginning from a randomly 
selected starting point. 

The questionnaire was interviewer-administered, 
and used to collect information on the socio-
demographic characteristics of the under-five 
children, the prevalence of acute respiratory 
infection, the type of cooking fuel used in the 
homes of the children, the housing conditions of 
the homes and the other proxy measures of indoor 
air quality. 

The WHO definition of Acute Respiratory 
Infection (ARI) was used for the study, which 
defines ARI to include a combination of the 
following signs and symptoms: cough with or 
without fever, cold, runny nose, nasal congestion, 
sore throat, ear pain, rapid breathing, noisy 
breathing, etc. within two (2) weeks of 

23, 24
presentation . Overcrowding was also defined 

in the study when more than 2.5 persons share a 
2room 

Data analysis: The collected data were cleaned and 
entered into a database, and analysis carried out 
using Statistical Package for Social Sciences (SPSS 
20.0, IBM, Armonk, New York, United States of 
America). Summary measures were calculated for 
each outcome of interest; and bivariate analyses 
were carried out to explore the various 
relationships between acute respiratory infection 
and the proxy indoor air quality measures. The test 
of significance was conducted using chi square test, 
at 95% confidence interval, with P- value of 0.05 or 
less considered statistically significant.

There is currently no IAQ score for homes, though a 
26

score is in development . An attempt was therefore 
made to perform an IAQ scoring using these proxy 
measures. To measure the quality of indoor air, 25 
questions (from the IAQ variables on the study 
instrument) on a 25 point scale were used (poor IAQ 

≤8; fair IAQ = 9-17; good IAQ = 18-25). Variables 
were either scored zero (0) or one (1) if they 
contributed negatively or positively to the quality of 
indoor air.  This method of scoring and 
categorization was adapted from the score in 

26
development .

Ethical consideration: The approval to undertake 
the study was sought and obtained from the Ethical 
Review Committee of the University of Port 
Harcourt, Port Harcourt; while informed consent 
was sought and obtained from all the study 
participants. 

Results 
A total of 200 questionnaires were administered, 
retrieved and analyzed. The socio-demographic 
characteristics of the under-five children are shown 
in Table 1. The children had a mean age of 1.33±1.14 
years, a male : female ratio of 1.15:1, and most 
(95.5%) had not more than three other siblings and 
mothers with secondary school education (59.0%), 
who were engaged in mostly in private businesses 
(60.5%). 
Table 2 shows the type of cooking fuel used in the 
home of the children. 
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Nearly all the respondents used either cooking gas 
(45.0%) or kerosene (55.0%) as their source of 
cooking fuel, which were chosen for their 
convenience (52.0%), for being economical (39.5%) 
and for their health benefits (7.0%). The presence of 
soot was however noted on the walls and ceiling of 
the kitchen of 74.5% of the respondents. 
Table 3 shows the association between acute 
respiratory infection and the various proxy 
measures of indoor air pollution. Acute 
Respiratory Infection was reported in 67% of the 
under-five children, 56.7% of whom were infants. 
The infection was significantly associated with the 
age of the child (p = 0.014), the time spent in the 
kitchen (p = 0.001), the use of electric generator (p = 
0.001) and overcrowding (0.05). There is however 
no statistically significant association between ARI 
and the sex of the child (p = 0.954) and the type of 
cooking fuel (0.506).
Table 4 shows the relationship between ARI and 
the composite indoor air quality score of the 
respondents. More than half (71.5%) of the 
households have fair quality of indoor air, while 
2.5% had poor indoor air quality, however, there 
was no statistical association between ARI and the 
composite indoor air quality score of the children 
(p = 0.817).

Discussion
This study assessed the relationship between IAQ 
and the respiratory health of under-five patients 
visiting the children out-patient clinic in UPTH, 
Rivers State, Nigeria. Proxy measures that were 
used to assess this relationship were household 
fuel type, overcrowding, amongst others.
The household fuel types include kerosene, LPG, 
firewood, gasoline and diesel for food preparation, 
lighting and heating. While some showed 
significant relationships, others did not. The use of 
biomass fuel and kerosene for cooking in this study 
showed no significant relationship with ARI in 
under- five children while the use of generator for 
lighting and the presence of children in the kitchen 
while parents cooked showed significant 
relationships with ARI in under-five children. 
Majority of the children who live in households 
that used generators had ARI. Children in whose 

homes generators were used were 2.32 times more 
likely to develop ARI than children in whose homes 
generators are not in use. The prevalence of ARI 
increases with increased exposure to generator 
fumes. It is therefore recommended that generators 
with its exhaust be kept faced away from the house 
especially when in use. The supply of steady 
electricity from the gridlines will further reduce the 
exposure and its effects.  This finding is similar to 
the findings reported in a study conducted in China 
which showed a significant statistical association 
between indoor air pollutants generated from the 
use of power plants and other appliances and 
asthma emergency room visits and hospital 

15admissions in time series .
Majority of the children who spent time in the 
kitchen while cooking was done had ARI. They 
were 2.85 times more likely to develop ARI than 
children who were not present in the kitchen at the 
time of cooking. It is also recommended that 
children spend minimal amount of time in the 
kitchen and also installation of smoke expellers and 
opening of windows and doors will help in 
improving the quality of indoor air. This finding is 

9in keeping with that of another study . Children 
who are less than five years old are always found 
around their mothers because they are bonded 

9
more to their mothers .

This finding on biomass fuel showed that its 
prevalence was very low and this may account for 
the non- significant relationship. This finding 
corroborates with a review performed in India that 
showed no significant relationship with ARI in 

17
U5s , but however contrasts with the study 
conducted in India that reported a 2.51 fold increase 
in ALRI among under-five children who were 

27
exposed to biomass fuel in their homes . A study 
conducted in Southwestern Nigeria show also a 

 16
significant relationship .
The finding on kerosene corroborates with another 
study conducted in Indonesia where kerosene is 
also the most commonly used cooking fuel and in 
addition there is no significant statistical association 
between the use of kerosene and ARI in under-five 

28children . This may be due to the fact that most 
households open their windows while cooking due 
to the tropical climate and this allows for the 
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dilution of toxic fumes released during the burning 
of these fuels by natural ventilation and good air 

28flow . This finding contrasts with a study 
conducted in Tanzania which reported that 85% 
and 15% of children are from households using 
charcoal and kerosene and has the prevalence of 

14
11% for ARI . 

Overcrowding has been implicated as a risk factor 
in ARI morbidity. This study reveals that 56% of 
the houses are overcrowded while 44% are not. 
61.9% under-five children that live in overcrowded 
homes have ARI. There is a significant relationship 
between overcrowding and ARI among these 
children. This may be due to the fact that children 
in crowded living conditions have limited space 
and hence, a greater propensity of becoming 
infected and also spreading these respiratory 
infections. It is therefore recommended that 
housing policies and regulations be implemented, 
better job opportunities to improve the socio-
economic status of caregivers, that would in turn 
improve the quality of life. A review performed in 

18Western Nigeria showed similar findings . A 
review performed in India also showed similar 

17
findings . 

The prevalence of ARI obtained in this review for 
the period between April, 2018 and June, 2018 was 
67% which is very high. The mean age of the 
children studied was 1.33±1.14. Children who were 
<1year of age constituted the highest proportion of 
the study population. Amongst these children 

surveyed, children aged ≤1year old constituted the 
highest proportion of ARI. A statistical significant 
association was observed in this study where 

children ≤1year old were more likely to develop 
RTIs than children above 1 year old.

The finding in this review also revealed a higher 
proportion of males with ARI (53.7%) compared to 
females (46.3%) with a ratio of 1.16:1, though not 
statistically significant. This compares favorably 
with other studies done in the Southern and 

13, 20Northern Nigeria . However, contrasting report 
was made where a greater proportion of female 
children were more affected than males at this age 

group because females were found more in the 
9kitchen than the males .

This high ARI prevalence therefore requires an 
immediate action on stakeholders in providing 
health education and counseling of caregivers, 
adequate funding and equipping the health 
facilities and prompt management of these cases. 
This finding is synonymous to the prevalence of 
52.4% obtained in a study performed in 

19
Chidambaram, India . This city has similar tropical 
climate and are also exposed to a very high degree 
of air pollution both from indoor sources and 
outdoor sources that invariably affect the indoor 
environment. These countries face similar 
socioeconomic constraints and poor health care 
systems. 

The prevalence of ARI in this study however 
contrasts with a prevalence obtained from a review 

20done in Jos, Nigeria which was 4.35% . This 
disparity may be due to many factors which are: 
difference in climatic conditions with Jos featuring a 
very short rainy season and longer dry season; the 
study participants were recruited only from the 
emergency room and this may not give a true 
representation as majority of these cases present in 

20out-patient clinics ; difference in the exposure to 
air pollutants- the people of Port Harcourt are not 
only affected by the air pollutants generated 
indoors, but are heavily burdened with the air 
pol lutants  produced from the  ambient  
environment that gain entrance into the indoor 
environment, of which in the most recent years 
have greatly increased due to the effects of the 
plumes of soot released into the air from illegal 
refining of crude oil and the activities of the Joint 

29Task Force to curb the menace . 
The finding on age implies that there is an increase 
in the prevalence of ARI with decreasing age. This 
may be explained in the sense that under-five 
children are susceptible to the effects of IAP and 
children less than or equal to 1year of age are more 
susceptible than those above 1 year old because of 
their physiologic make up. They have narrower air 
ways can bring about proportionately more 

9prominent airway obstruction , lesser amount of 
alveoli, higher metabolic rates and they breathe in 

Original Article:  Proxy Indoor Air Quality Measures... NIGER DELTA MEDICAL JOURNAL

Page 40Nig Del Med J 2018; 2(3): 36-46



more air per kilogram body weight thereby inhaling 
30more pollutants . It is therefore recommended that 

exposure to the air pollutants be reduced, exclusive 
breast feeding be encouraged and children should be 
immunized. This is similar to the findings in a review 
performed in Burkina Faso revealed that ARI was 

31more prevalent among children aged 6-23months . 
This may be explained that this is the period of 
children being introduced to complementary feeds, 
reduced breast feeding, waning of maternal 

31immunity , however, it was noted that a higher 
proportion of children with ARI presented at the 

25infant stage . A review performed in Porto, however 
revealed that children aged 1year to 3years had 
higher prevalence of ARI due to their exposure to day 
care centres, reduced period of breastfeeding or no 
breastfeeding, contact with other children and poor 

32hygiene .  

Conclusion 
The study shows that there is a significant association 
between ARI and proxy measures of indoor air 
quality such as type of cooking fuel and 
overcrowding. Preventive and control measures are 
hereby recommended for the protection of children.

Study Limitations
The use of proxy measures of the quality of indoor air 
was a major limitation of this study. However, it 
could have been very difficult to use direct measures, 
since the children came from all over the Niger Delta 
region of Nigeria.

Conflict of interest: There are no conflicts of interest.

REFERENCES: 
1. Nandasena  S ,  Wickremasinghe  AR,  

Sathiakumar N. Indoor air pollution and 
respiratory health of children in the 
developing world. World journal of clinical 
pediatrics. 2013 May 8;2(2):6.

2.    Ana GR, Morakinyo OM, Fakunle GA. Indoor 
air quality and risk factors associated with 
respiratory conditions in Nigeria. In 
Current Air Quality Issues 2015. 

3. Atash F. The deterioration of urban 
environments in developing countries: 
Mitigating the air pollution crisis in 
Tehran, Iran. Cities. 2007;24(6):399-409.

4. Ogwu FA, Peters AA, Aliyu HB, Abubakar N. 

An Investigative approach on the effect of air 
pollution on climate change and human 
health in the Niger Delta region of Nigeria. 
Int. J. Sci. Res. Innov. Technol. 2015;2(5):37-
49.

5. Kato S, Ashley SR, Weaver RL. Insights for 
Measuring Social Value: Classification of 
Measures Related to the Capabilities 
Approach. VOLUNTAS: International 
Journal of Voluntary and Nonprofit 
Organizations. 2017:1-24.

6. World Health Organization. Burden of disease 
from household air pollution for 2012. 
World Health Organization. 2014.

7. Zar HJ, Ferkol TW. The global burden of 
respiratory disease—impact on child 
health. Pediatric Pulmonology. 2014 
;49(5):430-4.

8. UNICEF. Clean the air for the children: The 
impact of air pollution on the children. 
2016.

9. Kousky C. Impacts of natural disasters on 
children. The Future of Children. 2016 :73; 
92.

10. Gordon SB, Bruce NG, Grigg J, Hibberd PL, 
Kurmi OP, Lam KBH, Bar-Zeev N. et al. 
Respiratory risks from household air 
pollution in low and middle income 
countries. The Lancet Respiratory Medicine. 
2014;2(10), 823-860.

11. Macro IC, National Population Commission. 
Nigeria demographic and health survey 
2013.

12. Ide LE, Onyenegecha TA. Burden of Acute 
Respiratory Tract Infections as Seen in 
University of Port Harcourt Teaching 
Hospital Nigeria. J US-China Med Sci. 
2015;12:158-62.

13. Kilabuko JH, Nakai S. Effects of cooking fuels 
on acute respiratory infections in children 
in Tanzania. International Journal of 
Environmental Research & Public Health. 
2007 ;4(4):283-8.

14. Zheng XY, Ding H, Jiang LN, Chen SW, Zheng 
JP, Qiu M, Zhou YX, Chen Q, Guan WJ. 
Association between air pollutants and 
asthma emergency room visits and 
hospital admissions in time series studies: 
a systematic review and meta-analysis. 
PloS one. 2015 ;10(9):e0138146.

Original Article:  Proxy Indoor Air Quality Measures... NIGER DELTA MEDICAL JOURNAL

Page 41Nig Del Med J 2018; 2(3): 36-46



15. Oguntoke O, Opeolu BO, Babatunde N. 
Indoor air pollution and health risks 
among rural dwellers in Odeda area, 
South-Western Nigeria. Ethiopian 
Journal of Environmental Studies and 
Management. 2010;3(2).

16. Islam F, Sarma R, Debroy A, Kar S, Pal R. 
Profiling acute respiratory tract 
infections in children from Assam, 
India. Journal of Global Infectious Diseases. 
2013;5(1):8.

17. F a k u n l e  G A ,  A n a  G R ,  A y e d e  A I .  
Environmental risk factors for acute 
respiratory infections in hospitalized 
children under 5 years of age in Ibadan, 
Nigeria. Paediatrics & International Child 
Health. 2014 May 1;34(2):120-4.

18. Ambayiram AV, Jayasree TM, Felix AJ, 
Ethirajan N. Prevalence of Respiratory 
Illness among under-five children in 
Chidambaram, Tamil Nadu: A cross 
sectional study. International Journal of 
Preventive, Curative & Community 
Medicine. 2015;1(2):2-6.

19. Yilgwan CS, John C, Abok II, Okolo SN. 
Pattern of acute respiratory infections in 
hospitalized children under five years 
of age in Jos Nigeria. Nigerian Journal of 
Paediatrics. 2013;40(2):150-3.

20. Ordinioha B, Sawyer W. The environmental 
health condition of the new UPTH.  
Nigerian Health Journal. 2011;11(4):117-
119.

21. Federal Ministry of Health. “List of all Federal 
Teaching Hospitals”. Nigeria: Federal 
Ministry of Health.2014. Retrieved 1st 
September, 2014.

22. World Health Organisation (WHO). ARI: 
Programme review for control of acute 
r e s p i r a t o r y  i n f e c t i o n s .  S i x t h  
programme report. Geneva: World 
Health Organisation.1993.

23. Rudan I, Tomaskovic L, Boschi-Pinto C, 
Campbell H. Global estimate of the 
incidence of clinical pneumonia among 
children under five years of age. Bulletin 
of the World Health Organization. 2004; 
82:895-903.

24. Helwa MA, Birch B. The demography and 

housing conditions of Palestinian refugees in and 
around the camps in Amman, Jordan. 
1993.

25. Walker I. A breath of (measurable) fresh air- An 
I A Q  s c o r i n g  t o o l  f o r  h o m e s .  
Environmental Energy Technologies 
division, U.S. Department of Energy. 
2016.

26. Misra P, Srivastava R, Krishnan A, Sreenivaas 
V, Pandav CS. Indoor air pollution-
related acute lower respiratory 
infections and low birthweight: a 
systematic review. Journal of Tropical 
Pediatrics. 2012 May 2;58(6):457-66.

27. Shibata T, Wilson JL, Watson LM, LeDuc A, 
Meng C, La Ane R, Manyullei S, Maidin 
A. Childhood acute respiratory 
infections and household environment 
in an eastern Indonesian urban setting. 
International Journal of Environmental 
Research and Public Health. 2014 Nov 
25;11(12):12190-203.

28. Yakubu OH. Particle (Soot) Pollution in Port 
Harcourt Rivers State, Nigeria—Double 
Air Pollution Burden? Understanding 
and Tackling Potential Environmental 
Public Health Impacts. Environments. 
2017; 5 (1):2.

29. Saadeh R, Klaunig J. Child's development and 
respiratory system toxicity. J. Environ & 
Toxicol. 2014; 4-5.

30. Cichon B, Fabiansen C, Yaméogo CW, Rytter 
MJ, Ritz C, Briend A, Christensen VB, 
Michaelsen KF, Oummani R, Filteau S, 
Ashorn P. Children with moderate acute 
malnutrition have inflammation not 
explained by maternal reports of illness 
and clinical symptoms: a cross-sectional 
study in Burkina Faso. BMC Nutrition. 
2016 Dec; 2(1):57.

31. Aleaxandrino A, Santos R, Melo C, Bastos J. 
Risk factors for respiratory infections 
among children attending day care 
centres. Family Practice. 2016;33 (2), 161-
166.

Original Article:  Proxy Indoor Air Quality Measures... NIGER DELTA MEDICAL JOURNAL

Page 42Nig Del Med J 2018; 2(3): 36-46



Table 1: Socio-demographic characteristics of under-five children

  Characteristics  Frequency  

n=200  

Percentage (%)  

Age of Child    
<1 year  85  42.5 
1-2 years  79  39.5 
3-4 years  36  18.0 
Mean ± SD

                     
1.33±1.14

 
 

Sex of child    

Male  107  53.5
 Female 93 46.5

Number of siblings
  None  56  28.0 

One  58  29.0 
Two  56  28.0 
Three  21  10.5 
Four

 
7

 
3.5

 Five 2 1.0

 Birth Position
   

First
 

74
 

37.0

 
Second

 
59

 
29.5

 

Third
 

42
 

21.0

 

Fourth
 

19
 

9.5

 
Fifth

 

4

 

2.0
Sixth 2 1.0
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Mother’s Educational Level

Primary 2 1.0

Secondary

 

118

 

59.0

 

Tertiary

 

70

 

35.0

 

Post Graduate

 

10

 

5.0

  

Father’s Occupation
 

 

 

Business/trader

 

82

 
41.0

 

Civil servant
 

53
 

26.5

 

Artisan

 

22

 

11.0

 

Professional (Engineering, Doctor, Lawyer)

 

20

 

10.0

 

Company workers
 

14
 

7.0

 

Driver
 

9
 

4.5

 

Mother’s Occupation  

 

Business/trader
 

121
 
60.5

 

Housewife

 

42

 

21.0

 

Civil servant  33  16.5

 

Company worker
 

3
 

1.5

 

Nurse

 

1

 

0.5
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Table 2: Fuel types used by households of under-five children 

  Characteristics  Frequency 

n=200
 

Percentage (%) 

Cooking fuel   

Gas 90 45.0 

Kerosene 108 54.0 

Firewood
 

2
 

1.0
 

 Reason for choice of cooking fuel
 

  

Convenient

 

104

 

52.0

 

Economical

 

79

 

39.5

 

Good for health

 

14

 

7.0

 

Fuel easily

 

available

 

2

 

1.0

 

Aesthetically

 

1

 

0.5

 

Ownership of generator

 

Present

 

132

 

66.0

 

Absent 68 34.0

Location of the generator (n=132)

 

Away from the house

 

69

 

52.3

 

On the veranda

 

45

 

34.1

 

Outside the house 18 13.6

Children always in the kitchen when parents cook

   

Present

    

116

 

58.0

 

Absent

    

84

 

42.0
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Soot covered walls, ceilings and floors 

  

Present

 

149

 

74.5

Absent 51 25.5
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Table 3: Associations between the proxy measures and ARI

Variable type  df                                  OR 

     ?2 

(p-value)                  (95%  CI) 

 ARI    

Type of fuel frequently 
used 

    

Kerosene
 

71 (53.0)
 

1
      

0.44
 

(0.506)
 

0.78 
 

(0.41-1.48)
 

Gas
 

63 (47.0)
 

Total
 

134
    

Own or use a Generator
     

Present
 

97 (72.39)
 

1
 

6.55
 

(0.001)*
 2.32

 
 
(1.25-4.29)

 
Absent

 
37 (27.61)

 

Total
 

134
    

Children in Kitchen when 
cooking

 
 

   

Present
 

89 (66.4)
 

1
 

10.79
 

(0.001)*
 2.85 

 

(1.56-5.25)
 

Absent
 

45 (33.6)
 

Total
 

134
    

 

    
Overcrowding

     

    
Present

  
1
 

3.83
 

(0.05)*
 1.89 

 

(1.04-3.44)
     

Absent
 

    

Total

 

82 (61.2)
         

52 (38.8)
 

134

    

 

 

 

                 

Socio-demographic 

 

Characteristics

 

 
   

Age

    
 

1-12months (≤ 1yr)

 

76 (56.7)

 

3

 

10.61

 

(0.014*) 

 

13-24 months(2yrs)

  

   
25-36 months(3yrs)

 

   

37-48 months(4yrs)

 

Gender

Female

 

62 (46.3)

 

(0.954)

 
Male

 

72 (53.7)

27 (20.2)
20 (14.9)

 

11 (8.2)

 

 

1

 

0.00

      

1.03

 

(0.55-1.94)
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Table 4: Indoor Air Quality Score

Indoor Air Quality 

Score 

Frequency (%) ARI X2 (Chi Square) P – value 

Adequate (18-25) 52 (26.0%) 35 (26.1)   

Fair (9-17) 143(71.5%) 95 (70.9) 0.405 0.817 

Poor (0-8) 5 (2.5%)  4 (3.0)   

Total 200 (100%) 134   
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