ADDIS ABABA UNIVERSITY
COLLEGE OF HEALTH SCIENCES

DEPARTMENT OF MEDICAL LABORATORY SCIENCE

Prevalence of intestinal parasitosis, KAP and associated risk factors among people

living with HIVV/AIDS attending at ART clinic in Debre brehan referral hospital,
Debre brehan, Ethiopia

By: Tassew Tefera Shenkutie (BSC)
Advisors:
1. Dr. Mistire Wolde (MSC, PHD)

2. Mr. Dessie Abera (BSC, MSC)

A research thesis submitted to the Addis Ababa University, College of Health Sciences,
Department of Medical Laboratory Science, in partial fulfillment of the requirements for the

degree of Master of Science in Clinical Laboratory Science (Diagnostic and Public Health
Microbiology)

November, 2019

Addis Ababa, Ethiopia



Addis Ababa University
College of Health Sciences
Department of Medical Laboratory Science

This is to certify that this thesis prepared by Tassew Tefera Shenkutie, entitled: Prevalence of
intestinal parasitosis, KAP and associated risk factors among people living with HIV/AIDS
attending at ART clinic in Debre brehan referral hospital, Debre brehan, Ethiopia submitted in
partial fulfillment of the requirements for degree of Master of Science in Clinical Laboratory Science
(Diagnostic and Public Health Microbiology Specialty) complies with the regulations of the University
and meets the accepted standards with respect to originality and quality.

Signed by the Examining Committee:

Internal Examiner Signature Date

External Examiner Signature Date

Advisor Signature Date
Advisor Signature Date

Chairman of the Department or Graduate program coordinator

Signature Date




Acknowledgement

Above all things, 1 would like to thank Almighty God for giving me the strength to pass through
challenges in my life. Secondly, I would like to give my acknowledgment to Addis Ababa
University, College of Health Sciences, Department of Medical Laboratory Science that provides
me this opportunity. | would like to acknowledge my advisors Dr. Mistire Wolde and Mr. Dessie
Abera for their valuable advice and follow-up for the development of this thesis. My sincere
gratitude will also extend to my friend Mr. Dejenie Shiferaw for his willingness and commitment
to review the thesis and all other my colleagues’ for their unreserved strive to support me by
reviewing and giving comments during write up of this thesis including proposal work. My
deepest gratitude is also goes to my wife Sr. Hiwot Shewaye for her support in any aspects to

strengthen me for this thesis work.

My grateful thanks goes to Debre brehan referral Hospital administration for allowing me to do
my study in the institution, all DBRH laboratory managers and staffs for their commitment to
give me reagent and technical support, EPHI parasitology department staffs who did further
confirmation of my slides willingly and Addis Ababa University library workers for their
sincerely cooperation to provide any important reading materials and internet service that was
very vital for my work. My last but not the least recognition is to all study participants who were

agreed to give their information as per my questionnaire and stool sample voluntarily.



Table of contents

ACKNOWIBAGEMENT ...ttt et e e e arb e et e e et e e enres I
TADIE OF CONTENTS. ...ttt ettt et be e ennee s I
LISE OF TADIES ...ttt ettt \%
LISE OF FIQUIES ...ttt ettt ekt e bt st et et e Vi
LISt OF ADDIEVIATIONS. ... ..iiiiiiiie et VII
AADSTTACT ...ttt VIl
R 1011 (o (1 {0 o PSP OT RO PR PPV 1
I = ¥ T Qo {10 T RO U PO PP PP TP OPRO 1
1.2.  Statement of the ProbIEM ........ooiiiiiii s 3
1.3, Significance Of the STUAY .......c.ooiiiiii s 5
2. LITEIATUIE TEVIBW ...ttt ettt ettt et et e bb e et be e e 6
3. Conceptual frame WOTK .........couiiiiiie e 11
4. ODJeCtiVES OF the STUAY .....ccuieeeiie e e e 12
4.1, General ODJECLIVE .....cooiiee e 12
4.2, SPECITIC ODJECLIVES ...eeeiiie et e e e e e e 12
T o 1Y/ 0101 1L PR SPRR 13
6.  Materials and MEtNOGS...........coiiiiiiiiii s 14
TN Y 010 Y] | L= PSR STRR 14
6.2.  Study desSign and PEriOd ............oeiiuiiiiiiii e 14
6.3, Target POPUIBLION .....cc.viiiiiii e e e e 14
R Yo TU [ for =l o o] o1V - LA [o] o I PR SPPR 14
6.5.  StUAY POPUIBLION ..o e 15
6.5.1.  INCIUSION CIIEEIIA ....vveuvieeeieieeie ettt 15
6.5.2.  EXCIUSION CIILEIIA .....vieiiiiiieeit et 15



6.6.  StUAY VAITADIES. ......oieieie 15

6.7.  Sample Size determiNAtiON...........cuviiiiiiiiiii e 15
6.8.  Sampling Methods and ProCEAUIES ..........coouiiiiiiiiiii e 16
6.8.1.  Stool sample COIECTION .......ccuvieiiiiie s 17
6.8.2.  KAP Of StudY PArtiCIPANTS ......eeeieeiiiieiiiesiie et 17

6.9.  Lab0ratory ANAIYSIS .......ccoiiiiiiiiii e 17
6.9.1.  Stool examination: DIreCt MICIOSCOPY ....cuveeureiireririeieeaieeaeee sttt e e 17
6.9.2.  Stool examination: Formol- Ether concentration technique.............cccoccveveennennn. 18
6.9.3.  Stool examination: Modified Ziehl Nelson method ...........ccocceiiiiiiice, 18
6.10. DAtA ANAIYSIS....ccuieeiitieitii ettt 18
6.11. QUANTY ASSUIANCE ... eieiiieiie ittt ettt ettt ettt e bt et e st et et anbeenbne s 18
6.12. Operational DEFINITION .........oiiiiiiiiiiie e 19
6.13. ReSUlt diSSEMINALION ......c.viiiiiiiiiiieie e 19
6.14. Ethical CONSIAEIAtION .........iiiiiiiiiiiee e 19

T RESUILS ... 21
7.1.  Socio-demographic Characteristics of the study population............cccccccoveeviieeiiieennnen. 21
7.2.  Prevalence and distribution of intestinal parasites............cccocveeviveiiiiee e, 22
7.3. Association of IP1 with socio-demographic and other risk factors.............c.ccceeeevveenen. 23
7.4. Knowledge, attitude and practice of study participants towards intestinal parasitosis ...... 25
7.4.1. Knowledge about intestinal ParasitOSiS...........ccueeiiuieeiiieeiiie e 25
7.4.2. Attitude about intestinal ParasitoSIS..........ccveeiiueieiiiee i 26
7.4.3. Practices related to IP iNfECHION ..........cooviiiiiiii e 27
7.4.4.  Association of KAP with intestinal parasitosis ...........cccccovvveiviveeiiee e 28

B, DISCUSSION. ...ttt etttk etttk ettt R bbbt bbbt n e 29
9. Limitation OF the STUAY ......ccoiiiiiiieiie e ae e 33



L0, CONCIUSION <ottt 34

11, RECOMMENAALIONS ...cuiiiiiiieiii ettt ettt ettt et nn e 35
12, RETEIENCES ... .ottt ettt 36
13, ANINEXES oottt 40
Annex- I. Information sheet (ENglish VErSioN) ........cccooveiiiiiiiiiie e 40
Annex-I1 Consent form for the study participants (English Version) ...........ccccoeevvveniiennnnnnn. 42
Annex-I11. Assent form for the study participants (English Version) ...........ccccooceviiiiinnnnn. 43
Annex-1V. Questionnaire (ENGlish VErSION) ........cooviiiiiiiiiiieiiciee e 44
Annex V. Information sheet (AMNAriC VEISION)........ccouieieiiiieriienie et 48
Annex-VI1. Consent form for the study participants (Amharic Version) .........ccccccoeevevieereennnn 50
Annex-VI1I Assent form for the study participants (Amharic Version).........ccccooevvveiieeneennnn. 51
Annex-VII1. Questionaire (AMNAriCVEISION) .......cooueiiuieiieiiie it 52
Annex-1X. SOPs for laboratory INVEStIgation ............cccvuveiiiiiiiie e 56
ANnex -X. Laboratory reSUlt FOrM..........ooiiiee e 61
ANNEX-XI. DECIAIATION ... 62



List of Tables

Table 1. Socio-demographic characteristics of PLWHA at Debre brehan, Ethiopia from march 01
t0 AUQUSE 30, 2010, ..ot e e e e e 21

Table 2. Prevalence of Intestinal parasitic infections with regards to socio-demographic
information and other associated risk factors among PLWHA, Debre brehan, Ethiopia, 2019....24

Table 3. Knowledge of PLWHA about transmission and prevention of intestinal parasitosis,
Debre brehan, Ethiopia, 2019. .....c..eiiiiiieiiie et e e e e annee e 25

Table 4. Attitude of PLWHA about transmission and prevention ways of IP infection, Debre
brehan, EThiopia, 2019. ......ooiiiiiie e 26

Table 5. Practices of PLWHA related to prevention and control of IP infections, Debre brehan,
A T To] o] - T 0 R STROTSSPRRRTR 27

Table 6. Association of intestinal parasitosis with knowledge, attitude and practice (KAP) of
PLWHA about transmission, prevention and control of IPI, Debre brehan, Ethiopia, 2019. ....... 28



List of Figures

Figure 1. Conceptual frame WOTK ..........ooiiiiiiiiii e 11

Figure 2. Intestinal parasite species distribution among people living with HIV/AIDS in DBRH,
Debre brehan, Ethiopia from March 01 to August 30, 2019. ........ccceiiieiiieiieiiee e 22

\



List of Abbreviations

AIDS Acquired Immunodeficiency Syndrome
ART Antiretroviral therapy

CD Cluster of Differentiation

Cl Confidence Interval

DBRH Debre Brehan Referral Hospital
DRERC Department of Research and Ethics Review Committee
HAART Highly active antiretroviral therapy
HIV Human immunodeficiency virus

IP Intestinal parasitosis

IPI Intestinal parasitic infection

KAP Knowledge, attitude and practice

Ol Opportunistic infection

Pl Principal Investigator

PLWHA People Living With HIV/AIDS

SPSS Statistical package for social science
TND Target not detected
WHO World Health Organization

VI



Abstract

Background: Intestinal parasites (IP) cause a significant morbidity and mortality in most
developing countries throughout the world and relatively a high burden was seen in those living
with HIV/AIDS.

Objective: To determine the magnitude of intestinal parasites, KAP and associated risk factors
among people living with HIV/AIDS attending ART clinic in Debre brehan referral Hospital,
Debre brehan, Ethiopia.

Materials and methods: A total of 350 study participants were enrolled in the study. An
institution based cross-sectional study design was implemented from March 01, 2019 to August
30, 2019. Structured questionnaire was used to collect socio demographic data, KAP
(knowledge, attitude and practice on IP) and clinical data. Stool sample was collected and
processed using direct microscopy, formol-ether concentration and modified acid fast laboratory
techniques in DBRH laboratory. Data was analyzed using SPSS version 20 and p < 0.05 was
considered as statistically significant.

Results: The overall prevalence of intestinal parasites among HIV/AIDS patients was 20.3%
(71/350). Among this E. histolytica/dispar takes the highest rank (13.4%) followed by G.lamblia
(2.9%) whereas Hook worm (0.8%), Ascaris lumburcoids (0.8%), Hymenolepis nana (0.6%),
Tanea species (0.6%) and Strongyloid stercoralis (0.3%) were identified less frequently. Lack of
latrine and high viral load count was significantly associated with intestinal parasitosis.
Regarding to knowledge, attitude and practice of participants, 46.8% had poor knowledge,
84.5% had positive attitude and 91.8% had good practice on prevention and control of intestinal
parasite. In addition, bad health practice of the participants had significant association with
intestinal parasitosis (AOR = 2.88, 95% Cl: 1.2, 6.88).

Conclusion: The overall prevalence of intestinal parasites in this study was low and lack of
latrine, high viral load count and bad health practice was significantly associated with intestinal
parasitosis. The association of lack of latrine and bad health practice initiates the need for

awareness creation in the study area.

Key words: Intestinal parasites, HIVV/AIDS, Prevalence, Debre brehan, Ethiopia.
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1.

1.1.

Introduction

Back ground

Intestinal parasitosis is a gastrointestinal infection mainly caused by helminthes and protozoa (1).
The multi cellular helminthes and unicellular protozoa are the major classes of parasites (2).
Epidemiological studies shows that both helminthes and protozoa are prevalent in developing
countries while protozoan parasites are more common cause of gastrointestinal infections
compared to helminthes in developed countries. In general, Intestinal parasites cause a
significant morbidity and mortality in developing countries throughout the world (3, 4).

Helminthes are multicellular worms such as; Nematodes (roundworms), cestodes (tapeworms)
and trematodes (flatworms) are among the most common helminthes that inhabit the human gut
(5). Soil-transmitted helminthes including: Ascaris lumbricoides (roundworm), Trichiuris
trichiuria (whipworm), Enterobius vermicularis (pin worm), Strongyloid stercoralis,
Ancylostoma duodenale and Necator americanus (hookworms) are also responsible for
gastrointestinal infection (1, 6). Entamoeba histolytica/dispar, Giardia lamblia, Cryptosporidium
parvum, Isospora belli, Cyclospora cyatanensis and Microsporidium species are among the
protozoan parasite species which are most prevalent in tropical and subtropical regions of the

developing world where adequate water and sanitation facilities are not sufficient (5, 7-10).

Currently, HIV/AIDS pandemic is a major public health crisis of the world. An estimated 37
million adults and children are living with the virus worldwide (11). Sub-Saharan Africa is one
of the most affected regions by this pandemic (12). HIV /AIDS has the capacity to weaken the
human immune system through target destruction of T helper(CD4) lymphocytes which have a
vital role in coordination of the immune system of the human body (13, 14). HIV-associated

immunodeficiency often results in the appearance of opportunistic infections (11, 15).

Gastrointestinal parasitic infections are prominent and common features of Human
Immunodeficiency Virus infection (HIV), causing significant morbidity and responsible for
some of Acquired Immune Deficiency Syndrome (AIDS)-related deaths (16). Co-infections of

HIV and opportunistic parasites, including intestinal protozoa and helminthes are a great concern



in resource-poor settings where the health status of the population is generally poor and these
opportunistic parasites are very common (10, 14).

Opportunistic parasites play an important role as a cause of disease and are one of the most
common causes of morbidity and mortality in HIV/AIDS patients (15). Opportunistic parasitic
infections affecting HIV-infected individuals can be caused by both protozoa and helminthes
(14). These opportunistic parasitic infections are not only associated with symptomatic HIV-
infected patients but also are more evident with decreasing immune status. Cryptosporidiosis,
Isosporidiosis and Microsporidiosis are among the main enteric/intestinal opportunistic parasitic
infections (13, 17, 18).

The increased prevalence of intestinal parasite in developing countries is highly associated with
KAP (knowledge, attitude and practice) of individuals on prevention and control measures of
intestinal parasitosis (19). Immunocompromised persons like HIV/AIDS patients with poor
knowledge and bad practice for IP prevention are more susceptible to opportunistic and non-
opportunistic parasitic infections (17). Consequently, the significance of awareness on intestinal
parasitic infection is fundamental in preventing the transmission of intestinal parasites among
people living with HIV/AIDS (20). The presence of good knowledge, positive attitude and good
practice towards intestinal parasitosis is also instrumental for designing and implementing

effective community-based prevention and control strategies (21).

Even though there has been an improvement in the survival of PLWHA through the provision of
large scale ART Service in Ethiopia, there are still a considerable number of deaths related to
AIDS across the country (16). Intestinal parasitosis was known to be one of the most common
causes of morbidity and mortality among PLWHA due to depletion of immunity (3). Like other
developing countries, intestinal parasites are commonly distributed in Ethiopia due to poor
knowledge of IP prevention, the low level of environmental and personal hygiene, contamination
of Food and drinking water as results of improper disposal of human excreta (20). However,
information on the prevalence of IP, knowledge, attitude and practices (KAP) about intestinal
parasitic infections and associated risk factors among PLWHA is deficient in the study area and
providing such information is important for planning, implementing integrated and effective

prevention and control measures, communication and social mobilization work (19).



1.2.

Statement of the problem

According to different studies, it is an estimated that 3.5 billion people are affected with one or
more intestinal parasites. Of which 450 million suffer from associated severe morbidity
worldwide (22, 23). IP is the most prevalent infectious disease in developing countries where
there are socioeconomically poor communities, poor environmental sanitation, overcrowding and
inadequate access to safe water (22-26). Entamoeba histolytica/dispar, Ascaris lumbricoides,
Ancylostoma duodenale and Trichiuris trichiuria are among the most common parasites in the
world (5). According to the World Health Organization (WHO) estimates, there are 800—1000
million persons infected with A. lumbricoides, 700900 million persons with Hookworm
infections, 500 million with T. trichiuria, 200 million with Giardia intestinalis and 500 million
infected with E. histolytica/dispar cases globally. Despite recent effort to control intestinal
parasite infections, the diseases are still the leading causes of mortality and morbidity in the
world (12, 22, 27).

Gastrointestinal infections are very common in HIV/AIDS patients (15, 20). Diarrhea is a
common clinical manifestation of these gastrointestinal infections. About 30-60% of AIDS
patients in developed countries and 90% of AIDS patients in developing countries develop
diarrhea (4, 23, 28). The presence of opportunistic parasites such as Cryptosporidium parvum,
Cyclospora cayetanensis, Isospora belli and Microsporidia are major cause of illness in patients
with HIV/AIDS (15, 28, 29). Although they are not considered as opportunistic parasites; E.
histolytica/dispar, G.lamblia, T.trichiuria, A.lumburcoides and A.duodenale are also frequently

encountered in developing countries among AIDS patients (15, 23).

Now a days, HIV/AIDS has become one of the most devastating infectious diseases to have been
emerged in the world (4). There are about 36.9 million People infected with HIVV/AIDS globally;
among these sub-Saharan Africa accounts for more than half (22.4 million) (10, 11). In Ethiopia,
it has a prevalence of 2.4% (30, 31). Similarly, Intestinal Parasitic Infection (IPI) is endemic
worldwide and has its contribution to the occurrence of HIV infection and plays a vital role in
the prognosis of people living with HIV/AIDS (PLHA) (30). Almost 80% of AIDS patients die
from AIDS-related infections rather than HIV infection itself. Opportunistic parasites become

aggressive and cause debilitating illness in HIV/AIDS patients (8, 16). If such co-infections are



not diagnosed and prognosed properly, dramatically enhance the more rapid progression to AIDS
(4, 16).

Co-infections of HIV and opportunistic parasites, including intestinal protozoa and helminthes
are great concerns in resource-poor settings where the health status of the population is generally
poor and these opportunistic parasites are very common (32). The resultant effect of such
parasitic infections include chronic diarrhea, weight loss and malnutrition, which has been
associated with death among AIDS patients (14, 33). Moreover, intestinal parasites contribute to
protein and iron deficiencies, an increment in health costs, as well as long-term deleterious
effects (7, 8).

Recent studies have stated that parasitic infections could disturb the balance of anti-HIV immune
responses and contributed to HIV replication, which could accelerate progress to AIDS (34). The
reduced immune response caused by HIV infection might also lead to a higher susceptibility to
parasitic infections (23). Such co-infections present with more severe clinical symptoms
compared to parasite infections of healthy people are more difficult to treat (35). Although HIV
is becoming a major public health concern, Parasite - HIV co-infections are one of the neglected

areas in HIV research activities (14, 34).

In developing countries, health practices like poor personal and environmental hygiene, poor
nutrition, overcrowding and climatic conditions were known to favor the survival and
development of parasites and contributes to the high prevalence of infection among people (19).
Poor sanitation and personal hygiene, low educational attainment and lack of clean water are also

key factors contributing to increased prevalence of intestinal parasite infection (36).

Despite intestinal opportunistic parasitic infection is one of the major causes of morbidity and
mortality among PLWHA, information in the magnitude of both pathogenic and opportunistic
intestinal parasites among PLWHA in Debre brehan, Amhara region was limited. Knowledge,
attitude and practice (KAP) and associated risk factors with intestinal parasitic infection were not
comprehensively assessed. Hence, the aim of this study was to determine the magnitude of
intestinal parasites, KAP and associated risk factors among PLWHA attending at ART clinic in
DBRH, Ethiopia.



1.3. Significance of the study

& This study provides information on the magnitude of intestinal parasites among people living
with HIV/AIDS as an evidence data that guides the health care providers to the best care and
treatment approaches for HIV/AIDS patients in the study area.

& The study also provides information on knowledge, attitude and practice of HIVV/AIDS acquired
individuals about prevention and control of intestinal parasites and their transmission ways.

& The study identify the potential risk factors for the spread of intestinal parasitic infection among
people living with HIVV/AIDS, This can provide a hint for the provision of health education and
effective prevention and control strategies for parasitic infection.

& The study also describes the parasite distribution and indicates the target parasite species to be

focused on for further investigation by researchers.



2. Literature review
Intestinal parasitic infections have a global burden of about 3.5 billion persons infected that a

huge number of infection is from developing countries where there is poor socio-economic
status, poor personal and environmental hygiene and overcrowded living conditions. Currently,
intestinal parasitic infection had been classified among the most prevalent neglected tropical
diseases. This parasitic infections become more worse due to increased prevalence of HIV/AIDS
(23).

The study of opportunistic parasitic infection in HIV/AIDS patients conducted in Pune, India
from 2002 to 2007 shows that the overall enteric parasite prevalence was 35%, of which 62.5%
were opportunistic and 37.5% were non opportunistic. Among the non-opportunistic parasites,
50% had E. histolytica/dispar, 22.2% had A. lumburcoides, 16.7% had A. duodenale and 11.1%
had Hymenolepsis nana. Opportunistic parasites were C. parvum (53.3%), I. belli (36.7%),
Microsporidia (6.7%) and Cyclospora (3.3%). Overall, Cryptosporidium (12%) was the most
frequently encountered opportunistic pathogen. In general, most of the infections in patients with
CD4 count <200 cells/ul were due to opportunistic pathogens. The results of this study highlight
the importance of evaluation of HIV infected individuals with diarrhea for intestinal parasitic

infections which may help in better management of these patients (15).

According to a cross-sectional study from September 2016 to February 2017 at Kathmandu
hospital, Nepal on “Prevalence of intestinal parasitic infections among people living with
HIV/AIDS”; the overall prevalence was 19.17% in PLHA and 10.81% in non-HIV patients.
Prevalence was found highest in age groups <15, followed by age group >36 among study
population. Prevalence was found higher in female than male. Prevalence of IPI among PLHA
having diarrhea was significantly higher than that in subjects having other GIT disorders but
difference was insignificant among non-HIV patients. Among 37 IPI positive cases of PLHA,
75.68% subjects revealed single intestinal parasites in their stool. Remaining 24.32% cases
revealed more than one (poly) intestinal parasitic infection and protozoa was more prevalent than
helminthes, 75.7% and 24.3% respectively. This study indicates that the higher prevalence of
opportunistic protozoa among PLHA indicates the need of routine parasite investigation using

sensitive methods so that it will be helpful for the proper therapeutic managements (4).



Another cross-sectional study from 15th November 2013 to 10th January 2014 in Pokhara, Nepal
on patterns of intestinal parasitic infection in HIVV/AIDS patients had results of total parasitic
infection found to be 38(36.9%) out of 103 patients. Distribution of different intestinal parasite
was Entamoeba 11 (25%), Ascaris 10 (22.7%), Giardia 7 (15.9%), C. Parvum 3 (6.8%), Taenia
3 (6.8%), Isospora 3 (6.8%), Hookworm 2 (4.5%), Cyclospora 2 (4.5%), H. nana 2 (4.5%) and
Microsporodia 1 (2.2%) (23).

A case control study was done in a rural village of Fuyang, Anhui province, China in 2008. As a
result, there was no significant difference in parasitic infection between HIV/AIDS positive and
negative individuals. Among 605 study participants, the overall prevalence of intestinal
helminthes infections was 29 (4.8%). Of which Hookworm were the most common parasites
with 4.0% prevalence and prevalence of intestinal protozoa was 146 (24.1%) with the dominance
of B. hominis 116 (19.2%) among HIV/AIDS positive individuals (34).

A study conducted in Brazil between June 2015 and March 2016 reveals that, As HIV/AIDS
causes a progressive immunodeficiency condition characterized by depletion of CD4+ T-cells;
patients with HIV/AIDS are 11.42 times more likely to develop parasitic infection than healthy
individuals. Moreover; CD4+ T-cell counts (< 200 cells/f mm3) and viral load (between 10,001
and 100,000 cps/ul) increased the probability of diarrhea due to intestinal parasitic infection
(OR: 1.434) and (OR: 4.911) respectively (17).

Different environmental, nutritional and immunological factors of the host affect the occurrence
of different parasitic Co-infection and determine the establishment and the course of parasitic
infections among HIV/AIDS patients. According to the study in University of Gondar, 2016
other factors also contributes to the more likely hood of intestinal parasitic infection; Washing
hands before eating food and latrine availability were found to be significantly associated with
the prevalence of intestinal parasitosis. Individuals who did not wash their hands before eating
food were about 18 times more likely to be infected with parasites compared to their counter
parts and those who didn’t use Latrine were 6 times more affected by intestinal parasites than the

latrine users (16).



A cross-sectional study by using Webe'sCromothrope stain and Kinyoun stain to detect the
presence of Microsporidia and Cryptosporidium species respectively conducted at the HIV clinic
of Federal Medical Centre, Nigeria; showed that among 231 PLWHA, 84 (36.4%) HIV patients
had got at least one parasitic infection. Opportunistic parasites were dominant over the non-
opportunistic parasites in this study. All the opportunistic intestinal parasites seen in the study
were more prevalent in PLWHA with CD4+ cell count < 200 cells/mm®. Cryptosporidium spp.
(80.8%), Microsporidium spp. (71.4%) and S. stercoralis (70.2%) were significantly higher in
PLWHA with CD4+ count < 200 cells/mm® compared to those with CD4+ count > 200

cells/mm? (14).

A cross-sectional study conducted from December 2012 to February 2013 in Felegehiwot
Referral Hospital, Ethiopia showed that the prevalence of enteric protozoan infections in on-
ART patients was 25.5% (51/200), with 19% (38/200), 3.5% (7/200) and 3% (6/200) due to E.
histolytica/dispar, G. lamblia and Cryptosporidium species respectively. With regard to the
WHO clinical stage of the patients, most were in stage 111 49.1% (196/399), followed by stage 11
28.8% (115/399), stage | 19.3% (77/399), and stage IV 2.8% (11/399). The presence of
associated opportunistic infections was seen in only 28 (7.02%) HIV patients out of the total
study subjects (37).

According to a cross sectional study conducted in 2012 at ART clinic of Arbaminch Hospital,
Ethiopia; the magnitude of intestinal parasites among 209 study participants was 95 (45.4%). Of
them 57 (60.5%) and 38 (39.5%) were females and males respectively. The Parasite distribution
among HIV/AIDS patients indicate that the highest was G. Lamblia 31 (32.6%) followed by S.
Stercoralis 19 (20%), A. luburcoides 11 (11.6%), E. vermicularis 11 (11.6%) and H. worm 8
(8.4%) (20).

A comparative cross-sectional study at Dessie hospital from February 1 to April 30, 2012,
Ethiopia shows that the prevalence of IP in pre-ART and on-ART was 39% and 17.6%
respectively. From these the prevalence of protozoan and helminthes infections in pre-ART (on-
ART) were 31% (12.5%) and 7.4% (5.1%) respectively. The prevalence of opportunistic
intestinal parasites in pre-ART was 2.2% and from this 1.5% was Cryptosporidium species

followed by I. belli 0.7%. But none of ART patients were identified with opportunistic parasitic



infection. The most prevalent intestinal parasite in both pre-ART and on-ART was E.
histolytica/dispar with respective prevalence of 19.1% and 5.1%. Socio-demographic and
clinical variables show significant associations, Being rural residence were almost 2 times more
likely to had intestinal parasite than those of urban residence (COR = 2.12; 95% CI: 1.13, 3.96)
and farmers were almost 2 times more likely to harbour intestinal parasite than government
employed (COR = 2.42; 95% CI:1.06,5.56,). Adult HIVV/AIDS patients whose source of water
were river/unprotected are almost 6 times (AOR = 6.03; 95% CI: 1.14, 31.97) more likely to be

infected for intestinal parasite than those whose source of water is tape water (8).

A similar study was conducted in 2014 at Goncha Sisso Enessie woreda, East Gojjam, Ethiopia;
the overall prevalence of IP both in the pre ART and ART study participants was 42.6%. From
all Pre ART participants account 53.7% and the prevalence of IP on the ART study participants
was 36.8%; of which helminthes (14.75%) and protozoan (22.1%). A.lumburcoides (8.8%) was
dominant followed by cyst of E. histolytica/dispar (7.4%). Opportunistic IP on ART was 4.9%
with distribution of C. parvum (3.9%), I. belli (0.5%) and S. stercoralis (0.5%). The overall
prevalence of IP in the pre ART (53.7%) was higher than on ART (36.8%) study participants (3).

An institution-based cross sectional study at Hawassa University Hospital from May 2013 to
March 2014, Ethiopia stated that from 491 HIV infected individuals the prevalence of intestinal
parasitic infections was 35.8 % (176/491). Individuals infected with protozoa accounted for
28.1% while 11% were infected with helminthes. The most prevalent parasites were
Cryptosporidium (13.2 %), followed by E. histolytica/dispar (10.2 %) and G. lamblia (7.9 %)
(18).

A similar study was conducted at Butajira Hospital, Ethiopia, between September 2015 and May
2016. The overall prevalence of intestinal parasites among HIV/AIDS patients receiving
HAART was 35.9%. Protozoa, helminthes and opportunistic intestinal parasites were observed in
57 (17.1%), 46 (14.4%) and 28 (8.7%) participants respectively. The most prevalent protozoan
parasites, helminthes and opportunistic intestinal parasites among HIV/AIDS patients were E.
histolytica/dispar (7.1%), Tanea species (7.4%), and C. parvum (5.9%) respectively(25). The

study indicates that immune-compromised patients whose CD4 T cell lymphocytes less than 200



and 200-349 cells/ul were more likely to be infected with one or more intestinal parasites as

compared to those who had above 500 cells/ul (AOR 4.02) and (AOR 2.84) respectively (25).

An institution based cross sectional study at University of Gondar, Ethiopia from March to May
2016 reveals that the overall prevalence of intestinal parasitosis among HIV/AIDS patients was
65 (29.1%). E. histolytica/dispar 19(8.5%) was the most predominant parasite detected followed
by A. lumburcoides 15(6.7%) and S. stercoralis (3.6%). The prevalence of opportunistic
intestinal protozoan parasites were 5.8% and from these Cryptosporidium species accounted
3.1% followed by Cyclospora cyatanensis 2.7%. Parasitic infections were higher on pre-ART
39.1 % (9/23) participants compared to on ART 28% (56/200). Higher parasitic infection 73.1%
(49/67) was observed in study participants with CD4+ T-cell count of <200 cells/ul, whereas the
parasitic infection was found to be 8.6% (5/58) in clients with a CD4+ T-cell count of >500
cells/ul (16).
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3. Conceptual frame work

This conceptual frame work shows associated risk factors for intestinal parasitic infection. It is
hypothesized that socio-demographic, environmental and clinical characteristics of the study
population are predisposing factors for the acquisition of intestinal parasitic infection.

SOURCE OF
HAND WATER
WASHING LATRINE
AVAILABILITY
IMMUNOLO
ART

GICAL . L. .
STATUS Intestinal parasitic infection STATUS

BESIRED EDUCATION OCCUPA

&k AL STATUS TION

Figure 1. Conceptual frame work
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4. Objectives of the study

4.1. General objective

& To determine the prevalence of intestinal parasites, KAP and associated risk factors among
people living with HIV/AIDS in Debre brehan referral Hospital, Debre brehan, Ethiopia.

4.2. Specific objectives

& To determine the magnitude of intestinal parasites among people living with HIVV/AIDS.
& To assess knowledge, attitude and practice of individuals towards intestinal parasitosis.

& To assess associated risk factors of intestinal parasitic infections among people living with
HIV/AIDS

12



5. Hypothesis

& The magnitude of intestinal parasitic infection among people living with HIVV/AIDS in Debre
brehan referral Hospital is different from that of previous study conducted in University of
Gondar Hospital.

13



6. Materials and Methods

6.1. Study site

The study was conducted at Debre brehan referral hospital which is found in Amhara regional
state, central Ethiopia. Debre brehan is 130 Km far from the capital city of the country, Addis
Ababa. The hospital first established as a health facility in 1937 by Italian to serve their soldiers
during the 2™ Italian attempt to colonize Ethiopia. Then after, it has served the local community
for many decades and upgraded to referral hospital in 2010. It is the only hospital in North
Shewa Zone/Amhara/ that serves as a referral center for seven governmental district hospitals
and two private hospitals. Moreover it provides health services for over two million people of
Ambhara, Afar and two woreda’s of Oromia regions with more than 200 beds. It has a range of
specialties including pediatrics, surgery, gynecology, psychiatry, ophthalmology and HIV care
and outpatient clinics. There were 2950 people living with HIV/AIDS registered for ART care
and treatment service in the Hospital during the study period. Debre brehan is situated at an
altitude of 2840 metre above sea level with mean annual temperature ranges from 10 to 16 °C
(38).The weather condition of the town and surrounding areas is relatively cold, dry and windy

with two distinctive seasons summer and winter.

6.2. Study design and period

> Institution based cross-sectional study design was implemented from March 01, 2019 to August
30, 2019.

6.3. Target population

¢ All persons living with HIV/AIDS and permanent residents in the service catchment area of

Debre brehan referral Hospital during the study period.

6.4. Source population

¢ All persons living with HIV/AIDS and visiting Debre brehan referral Hospital for any types of

health services during the study period.
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6.5. Study population

¢ All HIV/AIDS patients attending at the ART clinic in Debre brehan referral hospital during the
study period, which fulfills the inclusion criteria, were recruited as a study population.

6.5.1. Inclusion criteria

> All HIV/AIDS patients those were registered for ART follow up program and volunteer to
participate in the study and those who did not diagnosed or were not taking anti parasites

treatment currently.

6.5.2. Exclusion criteria

» HIV/AIDS patients refused to participate in the study
» Patients on anti-parasitic therapy.

6.6. Study variables

Independent variables
Age

Sex

Source of water
Educational status
Occupation

Residence

Toilet use

Vegetable feeding habit
Viral load count
Dependent variables
Magnitude of intestinal parasites
KAP

vV v WV V V V V V V V V »

6.7. Sample size determination

The required sample size was calculated using single population proportion formula by referring

a similar study in Gondar, 29.1% prevalence of intestinal parasites among HIV/AIDS clients in

15



University of Gondar Hospital (16), 5% desired precision and 95% confidence interval (Cl) is

considered.
Using a sample size calculation formula
=>n=72*p (1-p)/d’
Where n = sample size,
Z = Z statistic for a level of confidence (95% level of confidence; z=1.96),
P = expected prevalence or proportion
(P=0.291 taken from similar study of University of Gondar Hospital, and
d = precision (in proportion of precision 5%, d = 0.05).
n = 1.96%0.291(1-0.291)/0.05
n= 317

10% non-respondents will be added = 32
So based on the above calculation the total sample size of 317+32 = 349 ~ 350 collected during

the study period.

6.8. Sampling methods and procedures

On the present study, convenient sampling method was used. The sampling procedure was
performed through selecting all the study participants in order of their coming to attend ART
service during the study period. Each participants of the study, after consenting, was asked to be
filled on a standard questionnaire and gave stool sample for investigation. Additionally, clinical
information and viral load counts was taken from the physician record and laboratory result

records respectively.
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6.8.1.

6.8.2.

6.9.1.

Stool sample collection

Fresh stool sample was collected with clean and wide mouthed plastic containers. Direct wet
mount, Formol-ether concentration and smear for modified acid fast staining techniques were
performed soon after collection. When the specimens were not processed immediately, we

preserved them by formalin.

KAP of study participants
Knowledge, attitude and practices (KAP) related to intestinal parasitosis, transmission ways,

prevention and control of the disease were gathered with structured questionnaire. The study
participants were asked a total of 31 KAP questions, of which 10 were to assess their knowledge,
10 were to assess their attitude and the rest were to assess their practice about transmission and
prevention of intestinal parasites. Knowledge and practice questions were organized as closed

[3

ended and it allowed the participants to answer either “yes/no” or “select from the given
choices”. Questions like “have you ever heard about intestinal parasitosis?”” were used. And also
attitude questions were arranged as closed ended and for these the participants expected to
choose ‘“agree, disagree or no idea”. Questions like “Intestinal parasitic infection is
communicable disease (agree, Disagree, No idea)” were included. The responses of each KAP
questions were summarized as “good knowledge” for individuals answered >= 5 (50%)
questions correctly, “positive attitude” for individuals answered >= 5 (50%) questions correctly
and “good practice” for those answered >= 6 (50%) questions correctly otherwise, “poor

29 ¢

knowledge”, “negative attitude” and “bad practice” respectively.

6.9. Laboratory Analysis

Stool examination: Direct microscopy
A stool sample was collected in labeled cups from all study participants and a direct saline wet
mount of each sample was done at the laboratory for motile trophozoites stage, ova, cyst and

larvae stage of intestinal parasites. The wet mounts were examined under light microscope at
10X and 40X objectives (39).

17



6.9.2.

6.9.3.

Stool examination: Formol- Ether concentration technique

Formol-ether sedimentation techniques in which parasites are concentrated by gravity or
centrifugal force and the most frequently used technique because it concentrates a wide range of
parasites with minimum damage to their morphology. The procedure was performed by taking a
portion of fresh stool sample. Briefly, 1 gram of stool sample was placed in a clean 15ml conical
centrifuge tube containing 7ml formalin and stirred with applicator stick. The resulting
suspension was filtered through a sieve into a centrifuge tube. After adding 3ml of diethyl ether
to the formalin solution, then centrifuged at 3200 rpm for 3 minutes. The supernatant was poured
away and the tube is being placed in its rack. Finally, smear was prepared from the sediment and
observe it under microscope with a magnification of 100x and 400x objectives (8, 40).

Stool examination: Modified Ziehl Nelson method

A small portion of the fresh stool sample was processed for detection of opportunistic parasites
using the modified Ziehl Nielsen method. Briefly, thin smear was prepared directly from
sediment of concentrated stool and allowed to air dry. Then the slides were fixed with methanol
for 5 minutes and it is stained with 1% carbol fuchsine for 30 minutes. After washing the slides
in tap water, slides were being decolorized with 1% acid alcohol for 1-3 minutes and stained in
0.5% methylene blue for 1 minute. The slides were then washed in tap water and observed under

light microscope with a magnification of 1000X (8).

6.10. Data Analysis

The data were entered and analyzed using SPSS version-20 software. The descriptive statistics
mean, SD, percentage and frequency were calculated. The relative contribution of independent
variables for the outcome variables was assessed using logistic regression. A P-value of less than
0.05 was considered as statistically significant association between the presence of intestinal
parasites and each contributing factors. Finally, the results were presented in text, graphs and

tables.

6.11. Quality Assurance

The questionnaires were checked for their consistencies and completeness on thirty five study

participants in the same study population prior to the study period. The clients who participated
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in the study were informed about an appropriate sample collection. Special emphasis was given
to diarrhea stool samples by giving priority due to its less time stability of trophozoites in
diarrheal stool sample. In addition, formed and semi-formed stool samples were preserved by
formalin for further examination by microscope and concentration techniques in impossible
conditions to process it immediately. Internal quality control was also performed for each of
laboratory techniques.

6.12. Operational Definition

Good knowledge: Individuals who answered >50% of the knowledge questions in the
questionnaire.

Poor knowledge: Individuals who answered <50% of the knowledge questions.

Positive attitude: Individuals who answered >50% of the attitude questions.

Negative attitude: Individuals who answered <50% of the attitude questions.

Good practice: Individuals who answered >50% of the practice questions that supports IP
prevention activities.

Bad practice: Individuals who answered <50% of the practice questions.

6.13. Result dissemination

The result produced from this study submitted to the Department of Medical Laboratory Science,
Addis Ababa University. The result will also be disseminated to Debre brehan referral Hospital,
North Shewa zone health office, Debre brehan town administration health office and other
concerned bodies related with this public health issue programs according to the university’s and
other ethical regulations. Finally, the full manuscript will be published at international or

national peer reviewed journals.

6.14. Ethical consideration

The study was conducted with the approval of the ethical review committee of Addis Ababa
University, College of Health Sciences, Department of Medical Laboratory Science. And also it
was reviewed and accepted by the institutional review board of Debre brehan referral Hospital.
Informed consent/assent was taken from each study participants. They were informed that they

have full rights to withdraw consent/assent at any time. All personal information is being kept
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confidential unless IP positive results given to the respective physician for clinical management
of the patients based on the result.
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7.1.

7. Results

Socio-demographic Characteristics of the study population
A total of 350 study participants living with HIVV/AIDS were enrolled in the study. Of which

46.6% (163/350) were males. Most of the participants, 77.7% (272/350) were urban residents.
Majority of the study participant’s age group was from 16-45 years 74.6% (261/350) and 62.9%
(220/350) of them are married. Regarding the educational status of the study participants, 31.4%
(110/350) learned in elementary school level and 27.4% (96/350) of them are in high school
grades. Occupational status of most of the study participants were Merchants 16.9% (59/350),
Government office employees 16.6% (58/350) and most of the them had monthly income of <
1000 birr with frequency of 46.6% (163/350) (Table 1)

Table 1. Socio-demographic characteristics of PLWHA at Debre brehan, Ethiopia from march 01
to august 30, 2019.

Variables Frequency | Percent
Gender Male 163 46.6
Female 187 53.4
Residence Urban 272 77.7
Rural 78 22.3
<=15 8 2.3
Age group 16-30 123 35.1
31-45 138 39.4
46-60 67 19.1
>=60 14 4.0
Married 220 62.9
Marital status Single 91 26
Divorced 31 8.9
Widowed 8 2.3
No reading and writting 34 9.7
Educational status Reading and writing 41 11.7
Grade 1 - 8 complete 110 31.4
Grade 9 - 12 complete 96 27.4
College and above complete 69 19.7
Agriculture 52 14.9
Merchant 59 16.9
Occupation Office work 58 16.6
Daily wage laborer 49 14
Student 44 12.6
Driver 29 8.3
House wife 47 13.4
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7.2.

Prevalence and distribution of intestinal parasites

The overall prevalence of intestinal parasite among people living with HIV attending at ART
clinic in Debre brehan referral hospital was 20.3% (71/350). Among this E. histolytica/dispar
accounted the highest rank 47 (13.4%) followed by G.lamblia 10 (2.9%). Hook worm, Ascaris
lumburcoids, Hymenolepis nana, Tanea species and Strongyloid stercoralis accounted the least
frequency of infection having proportion of 3 (0.8%), 3 (0.8%), 2 (0.6%), 2 (0.6%) and 1 (0.3%)
respectively.

Distribution of helminthes parasites were dominated by protozoan parasites which accounted
helminthes 13 (17.6%) and protozoa 61 (82.4%) parasites. Most of the IP1 were single infections
68 (95.8%). But, multiple infections were seen in 3 (4.2%) study participants. Two of the co-
infections of multiple infections were E. histolytica/dispar with Hook worm and one was E.
histolytica/dispar with G. lamblia. In this study, Strongyloid stercoralis was the only
opportunistic parasite identified by direct microscopy 1/71 (1.4%). Almost all are non-
opportunistic infections (Fig. 1).

50

45
40
35 -
30 -
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15 - 11
10 -

counts

Parsite species

Figure 2. Intestinal parasite species distribution among people living with HIVV/AIDS in DBRH,
Debre brehan, Ethiopia from March 01 to August 30, 2019.

22




7.3.

Association of IP1 with socio-demographic and other risk factors
The study participants who were living in the rural place (22.3%) and urban residence (77.7%)

and those had occupational status of agriculture (14.9%), Merchant (16.9%), student (12.6%),
driver (8.3%) and office work (16.6%) were among socio-demographic factors analyzed for its

association with intestinal parasitosis.

From all study participants 334 (97.7%) had regular hand washing habit with soap before meal
and after meal and 323 (94.6%) of them had latrine. Out of those who had latrine, 282 (82.9%) of
them would have used private latrine, 41 (11.7%) had used public latrine and the rest 19 (5.4%)
didn’t have any type of latrine so defecates on open field. Among all participants including who
didn’t have latrine 319 (93.4%) have regular water supply and wash their hands after toilet, 16
(4.6%) wash sometimes and the rest wash their hands rarely after toilet.

Among all respondents 303 (88.8%) of them had pure/tape water supply for drinking and
sanitary use. The rest 31 (8.9%) had used water from ponds and 8 (2.3%) from spring water
sources. About 237 (68.9%) study participants had vegetable feeding habits. From these, 129
(55.2%) ate vegetable three times a week, 86 (35.7%) ate once a week and 22 (9.1%) ate daily.
Among the vegetable feeders, 211 (89.2%) ate vegetable by cooking, 23 (9.5%) ate only by
washing and 3 (0.9%) used raw vegetables without either washing or cooking. The habit of
eating raw meat responded by number of participants was 204 (58.3%), 118 (33.7%), 20 (5.7%)
and 8 (2.3%) never ate raw meat, rarely ate, sometimes ate and always ate raw meat respectively.
About 210 (60%) of the study participants had animals living with them among these majority

132 (63.2%) were pet animals either cats or dogs.

Multivariate analysis was done to know further association of the potential confounding factors
such as place of residence, type of occupation, presence of latrine/toilet, source of water supply,
presence of animals and viral load levels with intestinal parasitosis. As a result, only viral load
level and availability of latrine showed significant association. People living with HIV who had
viral load count >1000 cps/ml were almost four times more likely to develop parasitic infection
than those having a viral load count results TND (target not detected) or zero viral load count
(AOR = 4.2, 95% CI: 1.4, 12.4) and those who did not have latrine were four times more likely
acquire intestinal parasite infection than those who had latrine in their home (AOR = 3.97, 95%
Cl: 1.3, 11.84) (Table 2).
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Table 2. Prevalence of Intestinal parasitic infections with regards to socio-demographic information
and other associated risk factors among PLWHA, Debre brehan, Ethiopia, 2019.

Characteristics Intestinal parasite COR (95% ClI) P- AOR (95% CI) P- value
Positive Negative value
Sex Male 36 (22.1) 127 (77.9) 1
Female 35 (18.7) 152 (81.3) 0.81(0.48,1.37) | 0.43
<15 2 (25) 6 (75) 1.24(0.24,6.53) | 0.79
16-30 26 (21.1) 97 (78.9) 1
Age group 31-45 25 (18.1) 113 (81.9) 0.83(0.45, 1.5) 0.54
46-60 14 (20.9) 53 (79.1) 0.98(0.47, .05) 0.97
>60 4 (28.6) 10 (71.4) 1.49(0.43,5.1) 0.53
Residence Urban 46 (16.9) 226 (83.1) 1 1
Rural 25 (32.1) 53 (67.9) 2.3(1.3,4.1) 0.004 | 1.45(0.55, 3.86) 0.45
Unable to read and | 8 (23.5) 26 (76.5) 1.21(0.45, 3.24) 0.71
Educational status | Read and write 9(22) 32 (78) 1.1(0.43, 2.84) 0.83
Grade 1-8 22 (20) 88 (80) 0.98(0.46, 2.1) 0.96
Grade 9-12 18 (18.8) 78 (81.2) 0.9(0.42, 1.97) 0.8
College and above 14 (20.3) 55 (79.7) 1
Farmer 19 (36.5) 33 (63.5) 3.13(1.3,7.8) 0.014 | 1.5(0.45,5.1) 0.5
Merchant 13 (22) 46 (78) 1.54(0.6, 3.94) 0.37 1.33(0.5, 3.6) 0.57
Daily worker 5 (10.2) 44 (89.8) 0.62(0.19,1.99) | 0.42 0.5(0.15, 1.6) 0.25
Occupational Student 10 (22.7) 34 (77.3) 1.6(0.59, 4.36) 0.357 | 1.37(0.48, 4.0) 0.56
status Driver 6 (20.7) 23 (79.3) 1.42(0.45,4.47) | 0.55 1.5(0.48, 4.99) 0.47
House wife 9 (19.1) 38 (80.9) 1.29(0.47,3.56) | 0.62 0.85(0.28,2.58) 0.78
Office work 9 (15.5) 49 (84.5) 1 1
Habit of hand | Always 68 (20.5) 266 (79.5) 1
washing Sometimes 1(33.3) 2 (66.7) 1.94(0.17, 21.7) 0.59
Rarely 0(0) 4 (100) 0 0.99
Never 0(0) 1 (100) 0 1.0
Availability of | Yes 58 (18) 265 (82) 1 1
latrine No 11 (57.9) 8 (42.1) 6.21(2.4, 16.1) 0.000 | 3.97(1.33,11.84) 0.013*
Source of water | Pipe 55(18.3) 248(81.7) 1 1
supply Pond 11(35.5) 20(64.5) 2.45(1.11,5.4) 0.026 | 1.1(0.4, 3.24) 0.83
Spring 3(37.5) 5(62.5) 2.67(0.62,11.5) 0.19 1.1(0.18, 6.1) 0.95
Vegetable feeding | Yes 46 (19.5) 191 (80.5) 1
habit No 23 (22) 82 (78) 1.17(0.67,2.03) | 0.59
Habit of eating | Always 1(12.5) 7 (87.5) 0.6(0.07, 5.05) 0.64
raw meat Sometimes 3 (15) 17 (85) 0.75(0.21, 2.7) 0.65
Rarely 28 (23.7) 89 (76.3) 1.32(0.76,2.28) | 0.33
Never 37 (19.1) 160 (80.9) 1
Presence of | Yes 49(23.8) 157(76.2) 1.77(1.01, 3.1) 0.046 1.5(0.78, 2.89) 0.23
animals No 20(15) 116(85) 1 1
Viral load TND 44(17.7) 205(82.3) 1 1
<20 cps/ml 10(19.2) 42(80.8) 1.1(0.52, 2.4) 0.79 1.0(0.45, 2.27) 0.99
20-1000 cps/ml 9(30) 21(70) 1.99(0.86, 4.65) | 0.11 2.4(0.94, 6.1) 0.07
>1000 cps/ml 8(42.1) 11(57.9) 3.4(1.3,8.9) 0.013 | 4.2(1.4,12.4) 0.009*

TND: Target not detected, cps/ml: copies/milliliter, COR: Crude odd ratio, AOR: Adjusted odd

ratio, CI: confidence interval, * statistically significant
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7.4,

intestinal parasitosis

7.4.1. Knowledge about intestinal parasitosis

Knowledge, attitude and practice of study participants towards

Among all study participants, 342 (97.7%) (Older than 15 years) were interviewed for their

knowledge, attitude and practice towards intestinal parasitosis. In general from these interviewed

participants; 182 (53.2) had good knowledge about intestinal parasitosis, its transmission and

prevention mechanisms. Only 66 (19.3%) understood the relationship between intestinal
parasitosis and HIV/AIDS that all responded as HIV/AIDS increases the morbidity due to

intestinal parasitosis (table 3).

Table 3. Knowledge of PLWHA about transmission and prevention of intestinal parasitosis,
Debre brehan, Ethiopia, 2019.

Knowledge variables Yes no. (%) No no. (%) Total  no.
(%)
1. Have you ever heard about intestinal parasitosis? 200 (58) 142 (42) 342
2. If you heard, from where did you hear?
a. Parent 20 (10)
b. Friends 44 (22)
c. Reading books and journals 95 (47.5)
d. Mass media 41 (20.5)
3. Do you know about the transmission ways of intestinal | 189 (55.3) 153 (44.7) 342
parasitosis
4. Which of the following is the most common transmission
ways of IP?
a. Eating contaminated food 172 (91)
b. Drinking contaminated water 16 (8.5)
c. Lack of personal hygiene 1(0.5)
5. Do you know about the relationship b/n Intestinal parasitosis | 66 (19.3) 276 (80.7) 342
and HIV/AIDS
6. What is the best treatment for intestinal parasitosis?
a. Medicine prescribed by doctors 326 (95.3)
b. Traditional medicine 13 (3.8)
c. No treatment required 3(0.9)
Overall knowledge level
Good knowledge 182 (53.2)
Poor knowledge 160 (46.8)
Total 342
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7.4.2. Attitude about intestinal parasitosis
Among 342 study participants, 260 (76%) considered IPl as a communicable disease. 255

(72.9%) of them agreed its transmission from person to person.

From all respondents, 199

(58.2%) believed that HIV/IDS increases the risk of acquiring IP infection, while 147 (43%)
believed that using antiretroviral treatment prevents IP infection (table 4).

Table 4. Attitude of PLWHA about transmission and prevention ways of IP infection, Debre
brehan, Ethiopia, 2019.

Attitude variables Agree no. | Disagree no. | No idea no. | Total no.
(%) (%) (%) (%)

1. IP infection is communicable disease. 260 (76) 9 (2.6) 73 (21.3) 342

2. IP infection can be transmitted from | 255 (72.9) 8 (2.3) 79 (22.6) 342
person to person

3. HIV/AIDS increases the risk of IP | 199 (58.2) 15 (4.4) 128 (37.4) 342
infection

4. IPI can cause severe complications and | 264 (77.2) 25 (7.3) 53 (15.5) 342
death if not treated

5. Use of antiretroviral treatment prevents IP | 147 (43) 36 (10.5) 159 (46.5) 342
infection

6. Use of toilet and good personal hygiene | 317 (92.7) 4(1.2) 21 (6.1) 342
practice protects from IP infection

7. If not protected well, water can be a | 312 (91.2) 7(2) 23 (6.8) 342
potential source of IP infection

8. Raw met should not be eaten, b/c it can | 226 (66.1) 54 (15.8) 62 (18.1) 342
transmit IP infection

9. Without cooking, washing vegetables is | 63 (18.4) 240 (70.2) 39 (11.4) 342
enough to prevent IP infection

10. IP infection can be acquired from animal | 266 (77.8) 4(1.2) 72 (21) 342
and animal products
Overall attitude level
Positive attitude 289 (84.5)
Negative attitude 53 (15.5)
Total 342
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7.4.3. Practices related to IP infection

From study participants who responded for the questionnaire, 337 (98.5%) had regular hand

washing habit with soap before meal and after meal. 323 (94.4%) of them had latrine. Among all

respondents 303 (88.6%) had pure/tape water supply for drinking and sanitary use. 237 (68.9%)
had vegetable feeding habits, of them 211 (89%) ate the vegetable by cooking (table 5).

Table 5. Practices of PLWHA related to prevention and control of IP infections, Debre brehan,

Ethiopia, 20109.

Practice variables Yes no. (%) | Nono. (%) Total no.
(%)

1. Do you wash your hand before meal? 337 (98.5) 5(1.5) 342
2. Do you have latrine for you and your families? 323 (94.4) 19 (5.6) 342
3. What type of latrine do you have?
a. Private 282 (87.3)
b. Public 41 (12.7)
4. What is the source of your water supply?

a. Pipe water 303 (88.6)

b. Pond 31(9.0)

c. Spring 8 (2.4)
5. Do you eat vegetables? 237 (69.3) 105 (30.7) 342
6. How do you feed vegetables?

a. Raw vegetable without washing. 3(L.3)

b. By washing 23 (9.7)

c. By cooking 211 (89)
7. Do you eat raw meat? 145 (42.4) 197 (57.6) 342
8. Do you have animals living with you? 206 (60.2) 136 39.8) 342

Overall practice level

Good practice 314 (91.8)
Bad practice 28 (8.2)
Total 342
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7.4.4.

This study showed that 182 (53.2%) of the study participants had good knowledge and 160
(46.8%) of the participants had poor knowledge, 289 (84.5%) had positive attitude while 53
(15.5%) had negative attitude and study participants also had good practice 314 (89.7%) and
poor practice 28 (10.3%) about transmission, prevention and control of intestinal parasites.
Although knowledge and attitude of study participants didn’t show association, the overall
performance of health practices was significantly associated with intestinal parasitosis. Persons
who had poor health practices towards intestinal parasitosis were almost three times more likely
to develop intestinal parasitosis than persons with good health practices related to transmission

Association of KAP with intestinal parasitosis

and prevention of IP1 (AOR = 2.88, 95% ClI : 1.2, 6.88) (table 6).

Table 6. Association of intestinal parasitosis with knowledge, attitude and practice (KAP) of
PLWHA about transmission, prevention and control of IPI, Debre brehan, Ethiopia, 2019.

KAP performance of study | Intestinal parasitic | COR (95% CI) | P- AOR (95% CI) | P-
participants infection value value
Positive | Negative
(%) (%)
Knowledge Good knowledge | 36 (19.8) | 146 (80.2) |1
Poor knowledge | 33 (20.6) | 127 (79.4) | 1.05 (0.62, 1.8) | 0.84
Attitude Positive attitude | 62 (21.5) | 227 (78.5) | 1
Negative attitude | 7(13.2) | 46(86.8) | 0.56 (0.24, 1.3) | 0.17
Practice Good practice 59 (18.8) | 255(81.2) |1 1
Bad practice 10 (35.7) | 18(64.3) |2.4(1.05,5.5) |0.037 |2.88(1.2,6.88) |0.017
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8. Discussion
In the present study, the overall prevalence of intestinal parasites among people living with

HIV/AIDS following ART treatment and care program in the study area was 20.3% (71/350).
This was relatively consistent with studies performed in Dessie Hospital on ART patients
(17.6%) (8), in Abuja, Nigeria (24.7%) (10), Hospital of Kathmandu, Nepal (19.17%) (4). On
the other hand, our finding was much lower when compared to prevalence in studies conducted
in Arbaminch Hospital (45.4%), East Gojjam (36.8%), Butajira (35.9%) and Gondar Hospital
(28%) (3, 16, 20, 25). This variation in magnitude of parasitic infection might be due to the
difference in geographical location of the study site, endemicity of parasite, methodology, time
gaps of the studies and climatic conditions at different study sites. In addition, the lower IP
prevalence in our finding might be due to increment in awareness of PLWHA for the appropriate
treatments or better adherence and implementing prevention activities in IP transmission. This
also indicated that, there were improvements in clinical management system and health
professionals were providing adequate health information regarding to the ways of preventing
co-infections like opportunistic and non-opportunistic intestinal parasitic infections for people
living with HIV/AIDS.

In this study, the parasite distribution of single infections were observed with E.
histolytica/dispar 47 (69.1%), G. lamblia 10 (14.7%), A. lumburcoids 3 (4.4%), Hook worm 3
(4.4%), Tanea species 2 (2.9%), H. nana 2 (2.9%) and S. stercoralis 1 (1.5%). E.
histolytica/dispar (69.1%) showed higher proportion when compared to other studies in Dessie
(45.5%), East Gojjam (24%) and Arbaminch (7.4%) (3, 8, 20). However, the other parasite’s
frequency in our study G. lamblia (14.7%), A.lumburcoids (4.4%) and S. stercoralis (1.5%) was
lower than a study conducted in Dessie, East Gojjam and Arbaminch (3, 8, 20). There was only 1
(1.5%) S. stercoralis, which was an opportunistic parasite in this study that was similar with the
study conducted in Dessie (8). But studies in Arbaminch, East Gojjam and Butajira revealed
highest number of opportunistic parasitic infections (3, 8, 20). The difference in frequency of
individual parasite might be due to the difference in geographical location, altitude, climatic
condition of study areas and hygiene and sanitation practice of study population.

Furthermore, the decrement of opportunistic infections especially Cryptosporidium species and 1.
belli suggested that an increase of health seeking behavior of the community intern resulted in

good adherence of HIVV/AIDS clients for ART treatment and care program. An improvement in
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immunologic conditions of the patients and better response to infections also might be the
reason.

The development in the provision of health care services like laboratory and other diagnostic
units, consistent treatment program with updated guidelines and enough supplying system,
adequate nutritional programs as required, Anthelminthic treatment for deworming purpose and
subsequent health education system for HIV/AIDS patients improved their health status in
general and reduced the occurrence of opportunistic infections. In fact opportunistic parasites
were known to be resolved spontaneously with immune restoration among HIV/AIDS patients
on ART (1).

In the current study we had also tried to see the associations of intestinal parasitic infections with
different socio-demographic and clinical factors. According to the binary logistic regression
analysis of each variable; residence, occupation, availability of latrine, types of water source,
presence of animals and viral load level seemed to be associated with intestinal parasitosis. But
by multivariate logistic regression analysis model only viral load level and availability of latrine

showed statistically significant association.

Study participants who had viral load count >1000 cps/ml had higher IP infections when
compared to patients with <1000 cps/ml viral load counts. Although there was no study found
done on association of viral load count with IP infection, it is assumed to be reversed analogous
with CD4 count of the clients. As CD4 count decreases the viral load count expected to increase
that both designates immunosuppression of the clients (29). On this regard, study participants
who had viral load count of > 1000 cps/ml were about four time more likely to be infected with
intestinal parasites than those who had a viral load counts zero (Target not detected) (AOR = 4.2,
95% CI: 1.4, 12.4). This was similar with the study conducted in Dessie hospital that patients
having CD4 count < 200 cells/pl were four times more likely to be infected with IPI than those
having CD4 counts >500 cells/ul (COR =4.15,95% CI: 1.98,8.72) (8). Another study in Gondar
shown a much higher association that patients with <200 cells/ pul CD4 count were 33 times more
likely infected with IP than patients having CD4 counts of 200-499 cells/pl (AOR = 33.3, 95%
Cl: 9.16, 121.15) (16). The difference might be due to the improvements of health care services

for PLWHA through time. The increment of viral load count or decrement of CD4 count
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designated the progression of HIV infection to advanced level of AIDS and severe
immunosuppression that might create great opportunity for parasites to infect the patient.

The other association was with availability of latrine, 323 (94.6%) of the study participants had
latrine in their home. This study revealed that participants who did not have latrine were four
times more likely to be infected with intestinal parasite than those having latrine (AOR = 3.97,
95% ClI: 1.33, 11.84). This result was in line with a study in Gondar that study participants didn’t
have latrine were six times more likely infected with IP than those having latrine (AOR = 6.2,
95% CI: 1.75, 22.06) and also supported by a similar study in Dessie that patients who did not
have latrine had IP infections almost 8 times more likely than those having latrine (AOR = 7.56,
95% CI: 1.3, 44.2) (8). These relative comparable results suggested the similarities in
accessibility and using habit of toilet in those study sites.

In this study knowledge, attitude and practice of the individual participants towards intestinal
parasitosis were assessed by structured questionnaire. As a result, 53.2% of study participants
had good knowledge about transmission, distribution and prevention of intestinal parasitosis and
its association with HIVV/AIDS whereas the remaining 46.8% had poor knowledge. About 189
(55.3%) of study participants knew the transmission ways of intestinal parasitosis. Of which 172
(91%) understood that it was through eating contaminated foods. This result was slightly higher
than the study conducted in Addis Ababa in which 49.4% understood the transmission ways and
63.5% of them believed transmission was through contaminated foods (41). This variation might

be due to socio-demographic difference of study participants and time gap of studies.

In the present study, 92.7% of study participants agreed that use of toilet contributes to protect
individuals from intestinal parasitic infections or failure to use toilet exposes for the infection.
This result was higher compared to the study in Asmara, Eritrea provided that 60.3% of study
participants agreed that defecating in open air or fail to use toilet contributes to intestinal
parasitic infections (19). The difference might be due the difference in pathological outcome of

the endemic intestinal parasite species in the study sites.

The current study revealed that 98.5% (337/342) of study participants had practiced hand
washing before meal and 94.4% (323/342) of study participants had latrine. Of latrine users
87.3% (282/323) had private latrine while 12.7% (41/323) had public latrine. This result was
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higher compared to another study among street dwellers conducted in Addis Ababa shown that
15.6% of the study participants practiced regular hand washing before meal and 95% had latrine.
Of these latrine users 56.5% had private latrine and 38.5% had public latrine (41). The difference
might be due to variation in economic and educational level of the study participants.

Health practices of the study participants were significantly associated with intestinal parasitosis.
Persons who had poor health practices towards intestinal parasitosis were almost three times
more likely to develop intestinal parasitosis than persons with good health practices related to
transmission and prevention of IPI (AOR = 2.88, 95% CI : 1.2, 6.88). No study was found done
on association of knowledge, attitude and practice (KAP) with intestinal parasitosis among
PLWHA to be compared with this result.
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Limitation of the study
The current national treatment protocol stated that every person tested for HIV and results

positive needs to start treatments immediately. Due to this reason it was difficult to get any
ART naive PLWHA during the study period and unable to analyze the outcomes
comparatively for both groups of ART status as like as most of the previous studies.
Similarly there was no CD4 count data available during the study period instead only viral
load count had been used.

There were limited studies done about association of knowledge, attitude and practice (KAP)
with intestinal parasitosis among PLWHA that challenges to discuss the current result

comparatively.
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10. Conclusion

This study revealed the prevalence of intestinal parasites and associated risk factors among
people living with HIV/AIDS following ART treatment in the study area. In the study E.
histolytica/dispar and G. lamblia showed greater proportion of parasite distribution. According
to this study absence of latrine and increased viral load count for PLWHA were identified as the
potential risk factors for the acquisition of intestinal parasitic infections. Unlike many of the
previous studies the present study showed least opportunistic parasite distribution. The results of
the present study indicated that there was a good success in minimizing the spread of Ols.

The study showed that most of the study participants had positive attitude, good practices and
poor knowledge related to the transmission and prevention activities of intestinal parasitosis.
Health practices of the study participants related to transmission and prevention showed

significant association with intestinal parasitosis.
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11. Recommendations
The increased proportion of E. histolytica/dispar infection in this study suggests for all

stakeholders to implement and strengthen a better strategies to diagnose, treat, control and
prevent the infection among PLWHA.

The high proportion of E. histolytica/dispar also indicates a need to the wide provision of health
education, care and treatment programs for PLWHA to prevent intestinal parasitic infection.
Subsequent evaluation of HIV/AIDS patients for intestinal parasitic infections is important for
better managements of these patients.

The results of this study showed less prevalence of opportunistic intestinal parasites compared to
previous studies. This might be the results of better improvements of ART services. Thus ART

service providers should have to maintain this promising achievement.
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13. Annexes

Annex- I. Information sheet (English version)

Addis Ababa University Postgraduate schedule
Pl: Tassew Tefera

Name of organization: Addis Ababa University College of Health Science, Department of

Medical Laboratory Science information sheet.

Title: Prevalence of intestinal parasitosis, KAP and associated risk factors among people living
with HIV/AIDS attending at ART clinic in Debre brehan referral hospital, Debre brehan,
Ethiopia

Aim: To determine the magnitude of intestinal parasitosis, KAP and associated risk factors

among people living with HIVV/AIDS.

Duration: For the purpose of stool sample collection you will spend only 20 to 30 minutes. The

questionnaire is filled and the consent form is signed.

Procedure to be followed: For this study to be successful we need your participation. If you are
voluntary to participate, you are expected to understand and sign the informed consent. Then
socio demographic information is important and will be taken for the study. Stool sample will be

collected and laboratory investigation will be done as soon as possible in DBRH laboratory.
Risk: There is no risk associated with sample collection except your time.

Expected benefits: As a participant of the study you are expected to bring 1-2 gram of stool
sample and check the presence of intestinal parasite using wet mount, formol ether concentration
and modified acid fast staining. The result will be discussed with the responsible physician but

your personal information will not be disclosed to anyone. Only identification code will be used.
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Confidentiality: All information that you give and the results from your specimen will be used
for this study only. Limited number of professionals will have access to the information. All the

information will be encoded in a computer and password protected.

Right: participation in the study is voluntary and refusal to participate involves no penalty and
loss of benefit to which you are otherwise entitled. You have the right to with hold information,

decline to cooperate in the study and refuse provision of specimen.

Approval: This research project has got ethical clearance from the department research and
ethics review committee (DRERC) of Addis Ababa University College of Health Science School
of Allied Health Science Department of Medical Laboratory Science and DBRH.

Whom to contact: If you have any question about this study you can communicate through the
following address.

> 4 Addis Ababa University College of Health Science Department of Medical Laboratory

Science

. Tel. -------em---
. Fax.--~-—------

. Email------------

> 4 Principal Investigator : Tassew Tefera
" Phone : 0922406465

= E-mail : tassewtefera@gmail.com
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Annex-11 Consent form for the study participants (English Version)

Code No. -------=-=-=-=mmmmem
Name of the participant ------------------------

| have been informed about the study which is aimed in determining the magnitude of intestinal
parasitosis, KAP and associated risk factors among people living with HIV/AIDS attending at
DBRH ART clinic. For this study stool sample will be required. The aim and possible risk of the
study were explained to me well. | have also informed that all the information contained in
questionnaire is to be kept confidential. Moreover, | have been informed the rights to withdraw
from study. It is therefore with full understanding I gave the informed consent voluntarily to the

researcher to use my information and specimen for this study.

Participant’s signature/Finger print ---------------------------

Name of data collector -----------=---=-m-mmemom oo Sign ----=-=-memememeeeeen Date ---------------
Please contact us for any question or problems you may encounter during the study

Principal investigator: Tassew Tefera

Phone- 0922406465

E-mail:tassewtefera@gmail.com

42


mailto:tassewtefera@gmail.com

Annex-111. Assent form for the study participants (English Version)

Code No. -------=-=-=-=mmmmem
Name of study participant ------------=-=-===--------
Name of the participant’s family or Guardian ------------------------

| have been informed about the study which is aimed in determining the magnitude of intestinal
parasitosis, KAP and associated risk factors among people living with HIV/AIDS attending at
DBRH ART clinic. For this study stool sample will be required. The aim and possible risk of the
study were explained to me well. | have also informed that all the information contained in
questionnaire is to be kept confidential. Moreover, | have been informed the rights to withdraw
from study. The study participant mentioned above who is not able to give informed consent
himself because he/she is younger than 18 years not allowed deciding on him/herself. It is
therefore with full understanding; by taking a full responsibility I gave my assent voluntarily to

the researcher to use his/her information and specimen for this study.

Participant’s signature/Finger print ------------=---===--=-----

Participant’s family/Guardian signature ----------------------

Name of data collector ---------=-==-=mmmmmmmm oo Sign -----=-mmmmmmem e Date ---------------
Please contact us for any question or problems you may encounter during the study

Principal investigator: Tassew Tefera

Phone- 0922406465

E-mail:tassewtefera@gmail.com
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Annex-1V. Questionnaire (English version)
This questionnaire is prepared by Addis Ababa University, College of health science,

Department of Medical Laboratory Science diagnostic and public health microbiology extension
program graduate student.

| thanks gratefully for your agreement to participate in this study. Now | am going to ask you
interview questions and the interview is about general socio-demographic characteristics and
clinical data. All of the answers you provide in this study will be kept confidential. The
information you give me is very essential for this study. Therefore | politely ask you to give me
the right response.

Part 1. Socio-demographic information

Code no. --------------- Age.ovvnaann. Sexx M[ ] F []
Address: Urban [ ] Rural [ ]
Marital status ~ A. married B. single C. Divorced D. Widowed

What is your educational status?

A. Unable to read and write  B. Read and Write only
Grade 1 — 8 completion D. Grade 9 — 12 completion
College and Above

5. What is your occupation?

A. Farmer  B. Merchant C. Office work/employee  D. Daily wage laborer
E. Student F. Driver G. House wife
H. Others SpeCify------=-mmm oo e
How much is your average monthly income?
Less than 1000 Birr B. 1000 -2000 Birr C. 2000 - 3000 Birr
D. 3000 — 4000 Birr E. 4000 — 5000 Birr F. > 5000 Birr
Part Il. Knowledge of study participants about intestinal parasitic infection
Have you ever heard about intestinal parasitosis?  A. yes B. No
If your answer is yes for question no. 7 from where did you hear?
Parents B. Friends C. Reading books and journals D. Mass media E. If other specify -------
Do you know about the transmission ways of intestinal parasitosis?
Yes B. No
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10.

11.

12.

13.

@

14.

15.

A.

16.

A.

17.

A.

18.

19.

A

20.

A.

21.

A.

If Yes for question no. 9 which of the following is the most common transmission ways of
intestinal parasitosis? ~ A. Eating contaminated food B. Drinking contaminated water  C.
Lack of personal hygiene D. Blood transfusion

What is the most prevalent intestinal parasite in your local area?

Amoeba B. Gardia C.Taenea D. Ascaris E.Noidea F. If other, specify---------

Do you know about the relationship between intestinal parasitic infection and HIV/AIDS?

Yes B. No

If Yes for question no.12, How?

HIV/AIDS increases morbidity due to intestinal parasitosis

HIV/AIDS prevents transmission of intestinal parasitic infection

Intestinal parasitosis increases the risk of HIV/AIDS infection

Intestinal parasitosis has no significant effects on HIV/AIDS patients

Do you know the commonest parasitic infection among HIV/AIDS patients

Yes B. No

If yes for question no. 14, what is the most common parasitic infection among HIV/AIDS
patients?

Amoebiasis  B. cryptosporidiosis  C. Toxoplasmosis  D. others, specify -----------

What is the best treatment for intestinal parasitosis?

Medicine prescribed by doctors B. Traditional medicine C. Treatment not required

Part I11. Attitude of study participants about intestinal parasitic infection

Intestinal parasitic infection is communicable disease.

Agree B. Disagree C. I don’t have idea

Intestinal parasitic infection can be transmitted from person to person.

A. Agree B. Disagree C. Idon’t have idea

HIV/AIDS increases the risk of intestinal parasitic infection.

Agree B. Disagree C. I don’t have idea

Intestinal parasitosis can cause severe complications and death if not treated.

Agree B. Disagree C. I don’t have idea

Use of antiretroviral treatment prevents intestinal parasitosis among people living with
HIV/AIDS.

Agree B. Disagree C. I don’t have idea
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22.

23.

24,

25.

26.

27.

28.
29.

30.

31.

32.
33.

34.

35.

36.
37.

Using toilet appropriately and practice good personal hygiene protects from intestinal parasitic
infection.
Agree B. Disagree C. I don’t have idea

If not protected well, water can be a potential source of intestinal parasitic infection.
Agree B. Disagree C. I don’t have idea

Raw meat should not be eaten because it can transmit intestinal parasitic infection.

Agree B. Disagree C. I don’t have idea

Without cooking, washing is enough to prevent parasitic infection while using vegetables.
Agree B. Disagree C. I don’t have idea

Intestinal parasitic infections can be acquired from animals and animal products.

Agree B. Disagree C. I don’t have idea

Part IV. Practice of study participants related to intestinal parasitic infection.

Your habit of hand washing with soap before meal?
Always B. Sometimes C. Rarely D. Never
Do you have latrine for you and your families. A. Yes B. No

If yes for question no. 28, what type of toilet you are using?

Private B. Public  C. No toilet, open defecation

Your habit of hand washing with soap after toilet?

Always B. Sometimes C. Rarely D. Never
What is the source of your water supply?

Pipe water B. pond C. spring D. River

Do you have habit of vegetable feeding  A. yes B. No

If yes for quest. No. 32, how often?

Every day B. three times a week C. Once a week

If yes for quest. No. 32, How?

Raw vegetable without washing B. By washing C. By cooking
Your habit of eating raw meat?

Always B. Some times C. Rarely D. Never
Do you have animals living with you?  A. Yes B. No

If yes for question no. 36, what type of animals?
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A. Cat/dogs B.cattle  C.poultry  D. Others, specify---------------=--------

Part-V. Health related information to be filled with clinical professionals

38. What is the clinical stage of the patient

A Stage | B. Stage Il C. Stage Il D. Stage IV
39. Is the patient checked for viral load count in this month? A. yes B. No
40. If yes for question no. 39, How much ------------------—--—--

Part VI. Health information to be filled with laboratory professionals

1. Date of specimen collection -------------------- Time ----------------——-

2. Date of specimen processed---------------------- Time -------------—-- TAT -
3. Stool consistency  A. Formed B. Semi formed C. Diarrhea

4. Stool appearance  A. Normal/brown  B. Mucus C. Bloody

5. Result

Ser. | Type of parasite | Laboratory method used
No. | identified/with

Direct Formol-ether Modified acid
developmental stage/
microscopy(v’) | concentration(v) fast staining(v")
1.
2.
3.
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Annex V. Information sheet (Amharic version)

A8.N ANN RLNCAL PLUL-IRLSP T°®14-9
M G+T P NLM AM AT MAD+L L
MmG+EY P LALLM, +RPIP: A2N ANN RLACAL PMTALTIN DA S PUNIRT ANL$L FIRUCT NEA

Pmsk CON: HIV NLTFM. MAD NTIFNFO APT AL PAANAT PATEF FATAT NAF AG +HMME
MINAPT NTA CON ATLLLIM. MGF P+HIE dB/E

NA&N ANN RLACALt N”Diagnostic and public health microbiology” PTAN+CNH 8.4 +T¢ Paran/4p
MTF AL A8 ATE +INHPA: ANAP NHU D9F AGPA+& NAPNTAFP N+ NHYU ¢hle PARTTMLY
23NN NPT PINMT 9140 LALTMT ML d::

PmS+k GAM: HIV NLFM MNAMD NIFINFER APTF AL PATETF TATAT NAF NCET AT +HMME
MYINRLPFT MGT

ALY PM.$LNT 1H: PHAMPTT CPMESP NIPAT NLLA™ NBA AMG+ PAPNLATLY PATL Fa™T
NMIPMF Lo+ LenCAA: AHUIR +INC N 20 AN 30 8P NF PG

NHY 25T+ NNA+S PMLOMTFD +N&+: ALY mTT PARNTT OmFT91F PACNP ANTPE?
NMI® N&+T AT AGPA+TE L LT NARPIP APAPATTYE NDT+ NARATEP NET PLPLTIT AT
NEYN ATNNA. NARLEF B4 TR EMNPNPFA: NHU NAPPMA NPA TPMLE AL PPLNAT NACNP
AMPAL L8 NP NPPA NBA NTLNDPTF AP N19°T ATE <149° PAUPT PG §0™F PADM
Fa-emg® NeNL NCYY Lddd PNTFA ANGTE MetT NMNP Ui PATET FTATAT JoCaRs
LLLINF4\::

NHY 5T+ A+& P PANTAD. +8F: NG+ APA+E §aG AAPAMTF NTRPMéF 1H Queh, TTI°
927t 8t APNANTAT:

NHYU 25+ A+E P LNITTFM DPPF AT PARLE MAMLRIF: PRT+ +AFL NAUPTP
P LMt PN TO™G Mk NN +MANS ATRL NAFM, NAT™PPF WA GL1F P+AAN PANLFL
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pgoCans. HEPFT NA®M$ID PAIEF FATAT 9JoCAD¢ ATRCIAT: PIRCADL. MMt PIIR
AT MAN+®, YNIPP NF NMAPP ANLALMT UNIRT AT8.P7F ATLCIAT: NAGR JoF+h PARAMC
$MC NATPIMPI® MIFMIIR Y LYF a/EPT Ny aAN+@ ANA Queh, PACNP L& ATAMLPTP::

Phsk +AFL NF: NHU DT A+ P FAM NN HINATTHT DO, SRR NADPHE
NMITMI° 1HT iF ATE AALATT® N ao+@, & FAA: MT+T AAATEID NAe NAP+M, TN TP
PARLCA FOY9° 9GLYF dMTE NAG AT PATIN MIBA MLIP 194 PATC: £ $LT NALF ARLEPTY
P eNd mLge PAMRYICT Npe+ PAMRA+E ATIR AMG+ PR PNLAIMTY PATSL 90> PATRIPM+
ac i @At AAPF::

NA BG+k aZI7en: U »FF NAN ANN RLACAL PMTALTIN NAE PAALE MSALIN TN
PUNTRT ANG-P¢ TIRUCT N&A PIRCIRCT UJRTF hait AMSPST 2L ATtA: AT8U9° M+
NTALNT NRNLNCYT LA PATFA PNAL UALPTFT NTANL P L P NG DTT M.

DPE NFLA/FIC NI aAnF 9oy ay e /o) RFAAU:- DT+T P+APANT ITMI® 4L P
NAPT NTN+AT AR CAPTF NAPMPI® AOMPP RFANE

A&.N ANN RLACAL MT ALTN NAE PUNTRT ANGFL FIPUCT R&A

VAN 21K L2 A —

Y —

LY VR ———

MY PN MAR+TE L

NAN €MC: 0922406465

A~ L4\ tassewtefera@gmail.com
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Annex-V1. Consent form for the study participants (Amharic Version)

PGk +AFLPTF PATRIRIT S

I N [ ST Y ———

[ T A0 N 1 L —

Ry NHY NAL N9R PtMeAm PmG+ +AFL “HIV NETFM @A™ NMIZNFQ APTF AL
PATEF FATAT NAF NCt AG HHME INAPTFY NBNLNCYT 2444 PATFA MGTH”
N4 CON NATLALM PIRCIPC N ANLALD. ABLE WA +191CFA: AHU D5F PATG- §a™5
mAMF ATBANTE PIOLIRG GAGY 9o ATLLPY AT NG+ 9RTP+ ANk PATFA +89F
NHCHE NGLP DR +&FAU= NHRTILI® MITMmID 9L+ AHU Mmet PAMUT
/8% NADE +MNS ATLTLHAT AT NEATLT IHT Uid NG+ RA+E NALATL
@&l at RATRPY NIA6 +191CFA: NAHU PHAMET a8 aeAZt Na9gda AS
GAMMIIE NADL8T NL.PL PIPAMMTY ALY PARARANT ADZBAG PATL §O™G AGRCIRC
A1 ek R18. PMAT HNTIIRE COESL,T NLLTIR AL ITTMAL

NN N ol J

eV R A 1oYW O —— L — ) J———

aITMI° FoIC NIMMPF NMePAD, AL LAPT PARLETY

PRGH NAT™P: MAM, + -

NN €mC: 0922406465

A.-T, LA tassewtefera@gmail.com
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Annex-VI1I Assent form for the study participants (Amharic Version)

PRGE +NF AP U9TF DAB/ANST PATRIRITF S

e T oV VAK: Yo 3 ——

NP YL S

PHAFLD MAE/AABT ATD —mmmemm e

Ab DHU NAL N9 P+meAm epg+ +AFL U9T MAE/ANSTL N+AN “HIV NEMFM @hm
NMIENTFM APTF AL PAYEF FATAT NAF NCet AT HHME MINAPTT NLNLNCYT LL.44
PATFA TOegt” N CON NATLALD. PIPCIC Né ANLALM. aBLE U +19105A: AHU DT
PA1¢ TaG AAMT AT8ANTT PIPCIPG FATY 9o ATLUY AT NG+ F2NTPT ANA+ PARLFA 89T
NHCHC TN&LP +ADFY +LEFAU: NHRTCT® MITMID G5+ ALY mTF PAMUT dolER
NADC +MNS ATRLTLHAT AT NEAIF IHT UiF NG+ RA+E NALATIL MmRlh Nt
ATEUY N91A8 +191CFA: NAL NATR P+MPAM. PG+ +AFL N18 AT AL NFF NARPFT Ne-f+
9L AMA+& NIRIRYF a0 429D NATILTFA AL PACH MAB/ANST N+AN NARPL P+HAMTY aoLE
@At NMLL AT SATIM,TIR NARLEF NE.PL PIPAMMT ALY PARAPANT aB/B AT PATL Ga™g
AIRCIRC A1+ AT8.PALAT +NTITRE CR&PLT NALTR AZITMAL:

P+AFLM £CT

PHAFL M MAB/ANST &CY

pan/E ANANM. AJD 4L Y e

@MIFMI° FoIC NIMAPF NMPMAD, A& CAPT PAMLET

PTHE NATP: MAM.+4 ¢ NAh «MC: 0922406465

A.-T,2.4\:tassewtefera@gmail.com
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Annex-VIIIl. Questionaire (Amharicversion)
P+AFL PMPST

U ®MLP NA&N ANN RLACA L MG ALYIN DAE PUNIRT AN FIPUCT N&A N“diagnostic and
public health microbiology extension program” ¢ &UZ-9°ZP +¢ O+HIE M.

NPLML NHU DTF AL ATRA+TE £ ST NMIPTP AP PA FONITRT APPZANN NHU NAPeMA AT+
ANEATL PUF AMPAL ACAPT PARIAR. PNI-UHN AT PMG Ui OBZEPTY PARLAR $A PMLST
MAAT NTee NARA™AT AY8+NNGTE AMELAU:: ACAP PAUAME OBZE AmG+ MA% NAUR
FARAT DY A28 NP AT8NAM- APMPPU ACAP PAULAM-F TYITMI® G L% aBLE T AP+
PEMNP ATLT T ALITTPAP ADBAU:

NEAATE. PNT- UHN L8 PT

1. e FoTe Al Vo — 0L ... e ore [] ar [

Aeem nten [ me [ ]

PINF Ui U. P10 A. PAIN . AINT/F PH4/F a0 NA/T N+ PR+NH/FNT

PTIRUCT BLEP o7 PUA 1002

U. 99INNG o2 PaeFd A NG PR PA9FA 4. h 15 - 8Fh&A Penndn

N 97 — 125n&4 Pl w. PAEST NHP NAL P+aq,

5, P +8.L4NF Ne- TRILIM.?

U. NNCs A NTE A PNC NS B PPTNL W, +agg

L. daC NP AMNLE b AATRMb(r

6. ATINT POOC MNP NTF J0?
U. h 1000 NC NFF  A. h 1000 AAN 2000 NC . h 2000-3000 NC

an n3000-4000 NG w. h4000-5000 NC <. h 5000 N1C NAL

N&A LAT: PGk +AFLPT DA ATET D17 FATA NHF PATFOY AT PY.8N M AL S PF
NA ATBF 15 TATA NAF ATe+@m, PO.PA? U AP A AADSID

Até @MC 7 mPR MANP AP NPT NPT 1M, PAT™F?

U. DRAAN A N3RE . dPRUEHT Ne-d KT N3N

an, o197 NtsT NAPNF+A W AAT BMen

PATEF M5 FATA NAF AO+HAAL L ARTILFT POLPA?
U. AP A PAL A. ARADLSFP
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AT MC I PR APANP AP NI hTn+AT A NANHT M PNAFM. AR+HAAL P AR L PHTM, M,

?

U. e+NNA goo1N aean7) A, P+NNA @Y EMMF 4. PIA 8UT AATPMNS

an, PGP A7

. NACAP ANNMN, NNHF +A&EF PTRITM, PATET M5 FATA TRIEIM.?

U. AN A EC8P A A d® OA4T W AARPIE 2. AAT EMPN -

. PATET MG FATA NAZF AT PAT AL M/AREN NAF PATQY ITFIT POLPA?

U. AQLPAL A hRAQLS9D

. Atd 2L 12 PR AMPAL NAT ATTIFFO ATLT 1002

U. PhT A M/AEN NAF RC PATEF M5 FATA NAF PTLLLCAMT F8F LanIPLPA
A. PhT A8 /AL NAF RC PATEF M5 FATA NHFT 2hANAA

. PATEF MIF FATA NAF OFPC NPAT AL A/WSN NASF PARPH ALAT LaRITP-A

a, PATEF MIE FATA NAF NPAT AL M/AEN NATE AL Phé +8F APANTATR

. HIV/AIDS N2MF @, mAp NMIINFMD APTF AL PANAT PATEF M1E FATA NAF POLPA? U, AP
A. ARAQL$GD

. ADPR ®MC 14, @ANP AP NPYE han+AT AP NANHT D, PrNA+@, PHFM 102
U.A9N A ASTRNZ7ZAAN A FANTANGRAN AP AAL BMPN----mmmmeem

. ARTEF M1 FATA NAF PHAA O&TH APT PORTFAD T M2

U. NUNJ® PFHH @R it A NUAR Res1t A R0 aoe st A PALATIMRIP
NEA wht: PGk +AFLPT DA ATEF DT FATA NAJF PAFMY AA®AhhT e 8N
m/5PF

. PATER mIF FATA NAF +AAL NAF 10

U. ANTTAL A AADTITI9R A, AAQ$ID

. PATET m1T FATA NAF NAML ML AD. MLI® hATAAT DL N A +AAE BFAA::

U. ANTTAL A AADTITI9R A, AAQ$ID

. PAT AL M/ARLN NETPP MAD PL ARTET M1 FATA NASF +IARITT LeRTOCAx:
U. ANTI9AL A AADTITI9R 4, AAQL$ID

. PATERF M7 FATA NAF NAFNAR Phd. +8F MLTP o A PANTA BFAA:

U. ANTBTAL A AANTITI9R 4, AADQ$ID
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21.

22.

23.

24,

25.

26.

217.

28.
29.

30.

31.

32.
33.

34.

35.

PhF AR M/ALN NRMF@O AAD PANFO APTF 84- AT AR N LI NAOMPMFO PATEF M7
FATA NAFT 2NANAA: U, ANTITAL A AANTIMI k. AADL.PID
AYE A NAINMT NAPMSIRE PIA TXUSTT NARMNS PATET MIF +ATA NAFT APhANA £FAd= U,
RNGAL AL ARANTITRID 4 AADLBIR
NASINME NA+MN$ MY PAYET MIF FATA NAF INK AT BTFAA:
U. ANBTAL A AANTITI9R  h, AAQL$ID
PAYEF M1 FATA NAFT NATLLNTAAG M NI NERIR ABAD() PANPHIR::
U. ANBTAL A AANTITI9R  h, AAQL$ID
PATET M1F FATA NAFT ATPNANAT TNAA APNLATR ATRATT AN APMIe NF Nd 1@ U
RNGOAL AL AANTITRID . AADLBIR
PATEF MIT FATA NAZF NATNATT PATNAT MMAT ML A A +AAE RTAA:
U. ANBTAL A AANTITI9R  h, AAQL$ID
NEA Aét: Pgd +AFLPT DA AT1ET 18 +ATA NAJF PachAhA +9NCY Pa.8hn-
m/EPT
naRanINP N+ ABPHT NATTT PARFMA) ATRE AAPH?
U. A 1H AFMNAL A, A%L PUB@m. AFMNAL . AAR AAE 00 N&E-9° hd FMNJ°
ACNPT ANFANP PAAMPaNF AYE N AAPT 2 U AA A PAFD
Atd-emC 28 mPE MANP AA NPT 9°F G L7+ AV N4 10, PAYMbam-it?
U. P74 A PIL/RUHN . A%t N PATGR 0.8 AL M. PR YIRB8M.
A N NEMPa™ NBA ABPTY NATG/NATRL PADFMA) ATRL AAPT?
U. A 1H AFMNAL A AT8PUS M. AFMNAL:  h. AAR AAE @, N&8-I° hd FMNJ°
AT MMG AR AN P Py Ma-tF MY Py P74 NPt Tm.?
U. 30, A DFRE3E A haRgF hmmm oY @ N8 @TH
ATRAT AHDLAZM EMeMA? U AP A hAM$IRgD
At €MC 32 mPE ANP AP NPT ATRY PUA 1H BMPTIA?
U. NP A.NATRTE ANE I A NATPTE ATE TH NF
Atd- €MC 32 mPE MANP AP NPT ATET 10, Py M2
U. me@y ATNAT ARFMN A NTMN NF AMPTAL b, NTINAA AMPTIAL-
M NJ PARADYN AGRL AAPT ?
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36.
37.

38.

39.
40.

M oD e

U. LA 10 AGINAU AL ATRPU LML ACRINAL A, AAR AAE 0P, N&6-9° AAdRTNIP

NACNP IC ANCPF PFE ATNAT AXPT? U AP A, PATIR

Atéd €MC 36 mPR AANP AP NPTITRY GL1T ATNAT §F 0 PAPT?

U. &t/mA A Pe3e NNT A PAOPE HCL/AC AR AAL MmN
h&A ANTF: MG NAT>PPF PaYqRA PM,T Aol

NAATR PMS SCET &48 AT PFNam. PMmS U N1+E 248 1M, ?

U. 828 A7

A BCB AT . B2E WAt

am e/8 ket

Fham NHU @C PALLA $Mé +RCINFA? U. AP A. AA+ALTP

Até €MC 39 MPE AANP AP NPT PALLA M4 NI IO, ? -
h&A NENT: NUAIRT ANLTFL NAT>PPF Pa)qRA PG dB/ZE

P74 Tav-gm, P+HMALNT ¢
PN7¢ §a™G M, gRLADL P+ALNT P
P14 gamam AN+, U MG

PA1L AT M, AR F/PATR

A. N mmC

Ao+

A. +Pm@m

U. $CMA/NSTR A, a>hi h. 29° P+PAPANT

pgRCaRs. Mt

+¢ ngecavs. P+7TM | PHMPA™NF PANLGFL PIRLADL HEPF
eMC | PATET Mg

TATARAETT BLBEMTY

LA/

Direct

microscopy(v')

Formol-ether

concentration(v")

Modified acid fast
staining(v")
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Annex-1X. SOPs for laboratory investigation

SOP for preparation of direct stool microscopy examination (Wet mount)

Purpose: This sop provides instruction for the preparation and examination of stool sample direct

microscopy.

Principle: The saline used in this method dissolves the formed stool and provides it to be a thin
smear and can pass the light that enable us to see the ova, trophozoites, adults and other forms of

the parasite in the stool.

Materials and reagents:

Normal saline Pasture pipette
Applicator stick Marker/pen
Glass microscopic slides Disposable glove
Glass microscopic cover slides Biohazard bag
Light microscope Patient register

Sample : Fresh stool sample(within 30 minutes of passage)

Safety:

stool sample should be treated as biohazards and universal precautions are always considered.

Avoid contact with bare fingers, always wear gloves while working
Procedure:

Prepare normal saline or lugol’s iodine
. As soon as the specimen is received in the laboratory, check and document the physical
characteristics of the stool like consistency, color, presence of blood or mucus and presence of

adults of large parasites that can be seen with our naked eye.
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Then to examine the stool microscopically, place one drop of normal saline on a microscopic
slide

Using an applicator stick take a piece of stool approximately 1 gram and thoroughly emulsify it
with normal saline. The sample should be spread thinly enough that allow reading the printed
paper barely when the slide is placed on top of the text.

Place a 22mm cover slide on the emulsified stool sample and press the cover slide to disperse the
fecal material evenly.

Place the slide on the microscope stage and scan for any parasitic stages such as trophozoites,
cyst, ova, adult, RBC, pus cells and other findings with 10X LPF.

Switch to 40X HPF for more detail study of any suspected eggs or protozoa.

Reporting of results

Results should be recorded for each species separately in the hospital lab register and in the laboratory
reporting forms.
[JRecord if the test was done or not, and if the test was not done, provide a reason for not doing it.

Record if the result is POSITIVE or NEGATIVE.
If POSITIVE, record the species and number of helminth eggs or protozoa

Negative (no cysts or trophozoites is seen in the entire sediment).
References

Cheesbrough M. District laboratory practice in tropical countries: Cambridge university press; 2006
WHO. Basic laboratory procedures in clinical bacteriology: Geneva, 2™ edition; 2003

WHO. Manual of basic techniques for a health laboratory: Geneva, 2" edition; 2003
SOP for preparation of formol-ether concentration

Purpose: This sop provides instruction for the preparation and examination of stool sample with

formol-ether concentration technique.

Principle: Sedimentation technique uses centrifugation to concentrate protozoan cyst, helmenth
ova and larvae and can be recovered in the bottom of the tube. Ether used as an extractor of

debris and fat particles of the faces.
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Materials and reagent required:

Funnel e Rubber stopper

Wooden applicator stick e Plastic pipette

10% formaldehyde . Microscopic slide

Normal saline ° Cover slip

Diethyl | ether ° Light microscope

Stool container e 70% alcohol

Centrifuge and centrifuge tube e Examination glove

Medical gauze e Biohazard safety contain

Sample : Fresh stool sample(within 30 minutes of passage)

Safety:

stool sample should be treated as biohazards and universal precautions are always considered.
Avoid contact with bare fingers, always wear gloves while working

Procedure

Prepare 10% formalin solution

Label 15ml centrifuge tube with correct patient code number

Label small bakers with correct code number

Place a small baker containing 10ml of 10% formalin to approximately 1 gm of faces and stir
with an applicator stick, until you get slightly cloud suspension. Fit a guaze filter into a funnel
and place the funnel on the top of the centrifuge tube

Pass the fecal suspension through two layer gauze into the centrifuge tube until the 20ml mark
reached. Remove the filter and discard the filter with the lumpy residue.

Add 3ml of ether to the suspension in the tube and mix well by putting a rubber stopper in the
tube and shaking vigorously for 10 seconds.

Remove the stopper and place the tube and centrifuge at 400-500 gm for 2-3 minutes

Remove the tube from the centrifuge, loosen the fatty plug/debris with an applicator stick and
pour away the supernatant by quickly inverting the tube

Use 10X and 40X objective to examine the whole area under the cover slip for ova, cyst and

larvae.
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Reporting of results

Results should be recorded for each species separately in the hospital lab register and in the laboratory
reporting forms.
[JRecord if the test was done or not, and if the test was not done, provide a reason for not doing it.

Record if the result is POSITIVE or NEGATIVE.
If POSITIVE, record the species and number of helminth eggs or protozoa

Negative (no cysts or trophozoites is seen in the entire sediment).
References

Cheesbrough M. District laboratory practice in tropical countries: Cambridge university press; 2006
WHO. Basic laboratory procedures in clinical bacteriology: Geneva, 2™ edition; 2003
WHO. Manual of basic techniques for a health laboratory: Geneva, 2" edition; 2003

SOP for preparation of Modified acid fast staining

Purpose: This sop provides instruction for the preparation and examination of stool sample with
modified acid fast staining technique

Principle: Oocyst of Cryptosporidium, Cyclospora, Isospora and sarcocystes are acid fast and
can be stained and detected with modified acid fast stain.

Materials and Reagent

Microscopic slide » Biohazard container
Pasture pipette » 1% Carbol fuchsin solution
Glass cylinder » 1% acid alcohol

Staining jar » 0.3% methylene blue

70% alcohol » Absolute methanol

Disposable glove

Sample : Fresh stool sample(within 30 minutes of passage)

Safety:
stool sample should be treated as biohazards and universal precautions are always considered.

Avoid contact with bare fingers, always wear gloves while working
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Procedure

Prepare fecal thick smear

Air dry

Fix the smear with the absolute methanol for one minute, allow the smear to dry
Cover with coarbolfuchsin for 30 minutes

Wash the slide with tape water

Decolorize with 1% acid alcohol decolorizing agent for 10-15 seconds

Gently wash with running tape water

Cover the slide 0.3% methylene blue for 1 minute

Gently wash the slide with tape water

. Alir dry slides in vertical position

. Examine the smear microscopically for oocysts, using a low power magnification to detect the

oocysts and the oil immersion objective to identify them.
Reporting of results

Results should be recorded for each species separately in the hospital lab register and in the laboratory
reporting forms.
[IRecord if the test was done or not, and if the test was not done, provide a reason for not doing it.

Record if the result is POSITIVE or NEGATIVE.
If POSITIVE, record the species and number of helminthes eggs or protozoa

Negative (no cysts or trophozoites is seen in the entire sediment).

References

Cheesbrough M. District laboratory practice in tropical countries: Cambridge university press; 2006
WHO. Basic laboratory procedures in clinical bacteriology: Geneva, 2™ edition; 2003

WHO. Manual of basic techniques for a health laboratory: Geneva, 2" edition; 2003
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Annex -X. Laboratory result form

Code ----=-=-=nmunue- Age -----=-mnmeaenee- SeX--mmmmmemmmemeeeneae
Date of specimen collection -------------------- Time ------eomemeeennes
Date of specimen processed---------=-=---------- Time ------e-e-eeeen--
3. Stool consistency  A. Formed B. Semi formed C. Diarrhea
4. Stool appearance  A. Normal/brown  B. Mucus C. Bloody
5. Result
Ser. | Type of parasite | Laboratory method used
No. | identified with
Direct Formol-ether Modified acid
developmental stage
microscopy concentration fast staining
4,
5.
6.
7.
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