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ABSTRACT

Background.

The prevalence of urolithiasis varies according to geographic areas. Urolithiasis is the third most common urological disease with many complications including renal failure. The prevalence is on the rise in Nigeria due to several epidemiological factors including high environmental temperature. There is paucity of documented scientific study on the prevalence of urolithiasis in the University of Abuja Teaching Hospital within the Federal Capital Territory, Nigeria.

Objective: Thisstudy was conducted to assess the prevalence of urolithiasis in University of Abuja Teaching Hospital.

Method.

The study adopted a cross- sectional survey. This study was conducted at the Department of Radiology, University of Abuja Teaching Hospital within the Federal Capital Territory (FCT) between June 2014 and May 2015. A total of 2,310 patients that underwent abdominopelvic ultrasound in the department and met the inclusion criteria participated in the study. Their age range was between 2 – 64 years. They were recruited using a convenience (non - probability) sampling technique. Patients identified with urolithiasis were analyzed for age, site, associated clinical symptoms. Data obtained was subjected to descriptive statistics and analyzed using student t–test (paired t -test). Probably value less than 0.05 was considered statistically significant.

Results:

A total of 2,310 patients were scanned, 31 patients were sonographically identified with urolithiasis. The prevalence of urolithiasis was 13.4 per 1000. The mean age was 31.12± 3.69 years and ranged (2 – 64 years). There were 58.06% males and 41.93% females giving a male to female ratio of 1.3:1. The peak age of incidence was 21 – 50 years. Majority of the stones 22(71%) were located in the upper urinary tract while 9 (27%) were in the lower urinary tract. The commonest presenting symptoms were flank/loin pains (renal colic) noted in 12(40%) patients followed by heamaturia in 4(13.3%) patients.

Conclusion:

The prevalence of urolithiasis was calculated to be 13.4 per 1000 hospital population.The study also showed that the age group of 3rd to 4th decades are more prone to urolithiasis.
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CHAPTER ONE

INTRODUCTION

1.1
Background to the Study

Urolithiasis is the development of calculi anywhere in the urinary system which may result in many complications including renal failure (Tempkins, 1999). Renal calculi can cause obstruction and urinary stasis that ultimately leads to infection and possible destruction of renal parenchyma. They may be solitary or multiple and can vary in size from small stones to large staghorn calculous that fills the collecting system. Stones usually originate from the kidneys but may pass into the ureter and bladder (Krebs, 1993). A clearly defined cause of urolithiasis has not been established. What is known is that their development requires the presence of a nidus and an environment that supports the continuous precipitation of stone components (Porth, 1988).The saturation theory as presented by Kawamura (1999:373) attributes causes to the urine saturated with calcium, uric acid, salts, magnesium phosphates and cystine. Marak (2013) also stated that urinary calculi form when a crystallizable substance like calcium, oxalate, phosphates, uric acid and cystine exceeds its solubility in urine.

According to Olapade (2004), several epidemiological factors can predispose persons to urinary stone formation such as age, sex, race, infection, nutritional status and diet. Reduced water intake, high concentration of stone constituents, changes in urine PH and high environmental temperatures also tend to predispose to production of low-volume super-saturated uric acid and the attendant increased risk of stone formation. Dehydration from reduced fluid intake or strenuous
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exercises without adequate fluid replacement increases the risk of stone formation. In this regards, climate may be a risk factor for urinary calculi, since residents of hot and dry areas are more likely to become dehydrated and susceptible to stone formation. Metabolic abnormalities including inherited disorders of metabolism can alter the composition of the urine and increase an individual’s risk to stone formation. A number of different medical conditions can also lead to an increased risk for developing urinary tract calculi:

Gout results in chronically increased amount of uric acid in the blood and urine , hypercalciurea (high calcium in the urine)uric acid can also be absorbed from food and excreated into the urine where it forms calcium phosphate or oxalates stones. Chronic diseases such as diabetes, high blood pressure (hypertension), inflammatory bowel diseases and those who have undergone intestinal bypass colostomy surgery are also at risk of kidney stones.

Some medications such as diuretics, calcium containing antacids and protease inhibitors example Crixivan,(a drug used to treat HIV infection) can also raise the risk of Kidney stones (Wolf. J Stuart, 2010).According to Adams(2013), those who take vitamin C supplement which typically contain 1,000 milligrammes per tablets were twice at the risk of developing stones compared to men who take no vitamins. All these interplay of factors become even more significant where there is family history of urinary stones suggesting a complex interplay of factors, which may differ in various localities.

The diagnosis of urolithiasis is suspected when the typical pattern of clinical symptoms is noted and when other possible causes of abdominal or flank pains
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are excluded. Investigations to diagnose urolithiasis include urinalysis of freshly voided urine to identify heamaturia and crystals. Imaging tests are also conducted to confirm diagnosis. These may include plain X-rays, Intravenous urography (I.V.U), Computerized tomography (CT) and Ultrasonography (US).Intravenous Urography has a greater risk of complications, takes longer time and involves higher radiation exposures than plain X-rays where as CT is significantly more effective than plain X-rays and I.V.U. There is high radiation exposure hazard associated with the use of CT and the cost involvement makes it not to be a technique of first line of choice in the detection of Urolithiasis. Ultrasonography has been found to be non – invasive with high sensitivity and specificity for detection of Urolithiasis than plain X-rays and I.V.U. Its non use of ionizing radiation with little or no patient preparation, ready availability and low cost is also of great advantage over other modalities. Also, no sedation is involved in uncooperative patients. Doppler ultrasound scan of the renal vessels is important in the diagnosis of renal artery stenosis and intra renal heamodynamics in different pathological conditions (Kang et al, 2010).

Available literature indicates that the prevalence of Urolithiasis disease is higher in the developed countries when compared with their African Counterparts (Olapade, 2004). Studies in the United States of America (USA) shows that the estimated life time risk of developing a stone is 12% among whites, and approximately 50% of patients with previous urinary calculi have a reoccurrence within 10 years. The report also indicates that African Americans have a reduced risk of stone disease (1.7%) compared to Caucasians (5.9%) and Mexicans
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Americans (2.6%) (Trinohieric, 2008). In developing countries like Nigeria, the reported hospital prevalence varies according to geopolitical regions of the country. Osegbe (1987) in Lagos (Southwestern- Nigeria) reported a hospital incidence of 34per100,000. Similarly, Mungadi (2006) at Usman Dan Fodio Universty Teaching Hospital Sokoto (Northwestern- Nigeria), reported hospital incidence of 25.75 per 100,000 cases of urolithiasis. Another study by,Monu(1989) on the pattern of urolithiasis in university of Benin Teaching Hospital, Southsouth-Nigeria for a five year period(1980-1984) reported a prevalence of 6.3per 100,000 hospital patients. Mshelia (2005),reported this disorder in Maiduguri-Northeastern Nigeria to be 32 per 100,000 while Mbonu (1984) in a 5 year study at University of Nigeria Teaching Hospital-Southeastern Nigeria covering a period of(1976-1980) reported urolithiasis prevalence of 13per100,000.The burden of Urolithiasis increases the number of emergency visits, hospitalizations and Surgical Operations in the Hospitals(Litwin,2000).In addition to Surgical trauma, complications and cost of stone treatment; the presence of stones also leads to other medical complications most especially chronic renal failure.

A well documented epidemiological data on the prevalence and pattern of presentation of urinary stones is poor or non-existent in University of Abuja Teaching Hospital, North Central Nigeria. The need for adequate documentation and continued surveillance of this disease in this environment has prompted this study.
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1.2
Statement of the Problem

The prevalence of urolithiasis in most hospitals situated in the Federal Capital Territory(FCT)has not been properly assessed and documented. This Geographical Region records high environmental temperatures that tend to predispose residents to production of low -volume supersaturated uric acid and attendant risk of stones formation (Agbo n.d).Average daytime temperature ranges between 28.20C -37.10C but in dry seasons temperatures can soar as high as 400C(Nigerian meteorological agency,n.d) in some areas . Despite the existing data on the hospital prevalence of urolithiasis in other Geopolitical Regions in Nigeria. There is paucity of documented scientific study on the prevalence of urolithiasis in the University of Abuja Teaching Hospital-Northcentral, Nigeria. To the best of the Researchers knowledge, research has not documented any scientific study on the prevalence and burden of urolithiasis from hospitals in this high risk Geographical Area .The need to address these gaps and provide a base line data for hospitals in this locality has prompted this study. The University of Abuja Teaching Hospital was chosen as the study location because it is one of the main referral centre for most hospitals in this locality. More than 10% of patients from other hospitals are being referred to this hospital on weekly basis.
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1.3
Objectives of the Study

1.3.1 The main Objective of the Study is to determine the ultrasound prevalence and pattern of Urolithiasis in University of Abuja Teaching Hospital.

1.3.2
The Specific Objectives of the Study are to:

Determine the male to female ratio of patients with urolithiasis.

Determine the age distribution and the peak prevalent age of patients affected with urolithiasis.

Determine the common clinical signs and symptoms associated with the presence of urolithiasis.

Determine the anatomical site of stone distribution among the affected subjects.

1.4
Significance of the Study

The study will provide a baseline data of urolithiasis prevalence in the locality under study.

The study will provide documentation of clinical signs and symptoms of urolithiasis.

The study will define the gender mostly affected by urolithiasis in the study area.

Understanding the burden of the disease will contribute to the clinical and public health knowledge that will help appropriate planning by hospitals in this locality to undertake preventive measures.
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1.6
Scope of the Study

This is a prospective study of all patients referred for abdominopelvic ultrasound scans at the department of Radiology, University of Abuja Teaching hospital from June2014 to May2015.

1.7
Operational Definition of Terms

Prevalence: Is the number of existing cases (both old and new) of a disease in a given population in a geographic area at a specified point or period of time.

Incidence: Is the frequency (number) of new occurrences of disease in the population during the time period being examined.

Urolithiasis: Is the development of calculi along the urinary tract. The urinary tract consists of kidneys, ureters and the bladder.
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CHAPTER TWO

LITERATURE REVIEW

2.1
Theoretical Background

Urolithiasis are calculi located anywhere in the urinary tract. This disease is known to mankind since time immemorial. Clinical features of the disease are described even in Vedes-the oldest repositories of human knowledge. The oldest bladder stone was reported in a 50 year old woman at Elamarah in Upper Egypt dated about 4,800B.C showing that humans of ancient time were also affected with the disease (Chakradhar, 2012).This disease is dreadful owing to its ability to disturb the anatomy and physiology of the urinary system.

2.1.1  Path physiology of urolithiasiss

A clearly defined cause for urinary calculi has not yet been established. What is known is that their development requires the presence of a nidus for stone formation and an environment that supports the continued precipitation of stone component (Porth, 1986). Three major theories of stone formation as presented by Kawamura (1999:373) are as follows:

Saturation Theory: This theory attributes cause to urine saturated with calcium salts, uric acid, magnesium ammonium phosphate or cystine.

Deficiency of Stone formation Inhibition Theory: This theory states that the kidney lacks normally produced substances that inhibits stone formation.
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Matrix Theory: This theory states that organic materials derived from tubular cells act as a nidus for stone formation and is based on observation that organic matrix materials are found in all layers of kidney stones.

Calculous formation is also influenced by heredity and familial predispositions, high temperatures, concentration of stone constituents, changes in urinary PH or the presence of bacteria, however many calculi may form in the absence of these factors. Urine cultures, urine analysis,

and serum protein, bicarbonate and uric acid levels help determine the cause of stone formation.

Bullock (1996) classified Urolithiasis as follows:

Calcium Oxalate, calcium phosphate, or a combination of the two (80 - 90%) are usually associated with increased blood and urinary concentration of calcium).

Struvit or Magnesium phosphate (recur in 27% of susceptible persons most commonly associated with bacteria).

Staghorm calculus: Stone filling the entire renal pelvis and is always associated with UTI, persistent alkaline urine or both.

Uric acid (8%) caused by high concentration of uric acid (PH about 5.5) associated with gout and dehydration.

2.1.3 Clinical Presentation, Symptoms and Differential Diagnosis

According to Portis et al, (2009)Urolithiasis should always be considered in the differential diagnosis of abdominal pains. The classic presentation of renal colic is
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an excruciating pain of sudden onset that is not related to any precipitating event and is not relieved by postural changes. Increasingingly, calculi are encountered in asymptomatic patients and are found incidentally on imaging studies or during evaluation of microhaematuria .Symptoms similar to those of renal colic can also be caused by non- calculous conditions. In women, gynaecological processes that might be considered include ovarian torsion, ovarian cyst and ectopic pregnancy. In men, symptoms of testicular processes, such as tumor, epididymitis or prostatitis may mimic the symptoms of distal ureteral stones.

Other general causes of abdominal pains such as appendicitis, cholecystitis, diverticulitis, colitis, constipation, hernias or even arterial aneurysms, may elicit similar discomfort. Symptoms mimicking those of urolithiasis also occurs with urologic lesions such as congenital ureteropelvic junction obstructions, heamaturia, nausea, vomiting, abdominal distention, pyuria and anuria (seen only with bilateral obstruction or unilateral obstruction in patients with only one kidney) (Kawamura,1999).

2.1.4 Confirmation/ Diagnosis of Urolithiasis

The diagnosis of urinary tract calculi begins with focused history .Key elements include past or family history of calculi, duration and evolution of symptoms. Urinalysis should be performed in all patients with suspected calculi, but diagnostic imaging is essential to confirm or exclude the presence of urinary tract calculi. Several imaging modalities are available, but each has advantages and limitations.
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Abdominal Ultrasonography

Ultrasound is readily available, quickly performed and sensitive to renal calculi. It is virtually blind to ureteral calculi (sensitivity- 19%) which are far more likely to be symptomatic than renal calculi. However if a ureteral stone is visualized by USS the findings is reliable (specificity -97%).USS is highly sensitive to hydronephrosis which may be a manifestation of ureteral obstruction, but it is frequently limited in defining the level or nature of obstruction. It is also useful in assessing renal parenchyma processes, which may mimic renal colic.

Plain Film Radiography

Plain film radiography of the kidney, ureters and bladder (KUB) may be sufficient to document the size and location of radiopaque calculi. Stones that contain calcium, such as calcium oxalate, calcium phosphate are easier to detect on radiography. Less radiopaque calculi such as pure uric acid, stones and those comprising mainly of cystine or magnesium ammonium phosphate may be difficult, if not impossible to detect on plain film radiographs. Unfortunately, even radiopaque calculi are frequently obscured by stool or bowel gas, and ureteral stones overlying the bony pelvis or transverse process of vertebrae are particularly difficult to identify. Furthermore, non urologic radiopacities such as calcified mesentreric lymph nodes, gall stones, stool and phleboliths may be misinterpreted as stones.

71 – 77% of KUB radiographs are useful in the initial evaluation of patients with known stone disease and in following the course of patients with known
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radiopague stones. However, the sensitivity and specificity of KUB radiography (45 – 59%) remains poor.

Intravenous Urograpghy(IVU)

Intravenous urography has been considered the standard imaging modality for urinary tract calculi. The IVU provides useful information about the stone (size, location, radiodensity) and its environment.(calyceal anatomy, degree of obstruction) as well as the contra- lateral renal unit (function anomalies).IVU is widely available and its interpretation is well standardized. With this imaging modality, ureteral calculi can be easily distinguished from non – urologic radiopacities. However, the preparatory, steps to ensure accuracy of IVU requires time and often cannot be accomplished when a patient presents in an emergency situation.

Non contrast helical Computed tomography (CT).

Is being used increasingly in the initial assessment of renal colic. This imaging modality is fast and accurate and readily identifies all types of stones in all locations. Its sensitivity (95 – 100%) and specificity (94 – 96%) suggest that it may definitely exclude stones in patients with abdominal pain. Associated siymptoms such as renal enlargement, perinephric or periureteral inflammation s or distension of the collecting system are sensitive indicators of the degree of ureteral obstruction. Hounsfield units of calculi may be used to distinguished cystine and uric acid stones from calcium bearing stones and is capable of further subtyping the calcium stones and calcim phosphate, calcium oxalate monohydrate and calcium oxalate dehydrate stones.
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Non contrast helical CT is also useful in diagonising non urologic causes of abdominal pain, such as abdominal aortic aneurysms and cholelithiasis.

2.1.5
Complications Of Urolithiasis

Calculi are common urinary tract problems. They often cause ureteral strictures through impaction of stones in the ureters leading to hydronephrosis and hydroureter, recurrent UTI (pylonephritis, sepsis) and spontaneous extravasation (spontaneous ruptured renal pelvis with or without urinoma formation). sPerinephric abscesses and chronic renal failure are also common complications (Menon et al, 1978).
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2.1.6  Appearance of Urolithiasis

[image: image1.jpg]



Kidney Stone
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Bladder Stone

FIGURE 1.Characteristic appearance of urolithiasis in the urinary tract.

Source: 2011 medicalar library.coms
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The characteristic appearance of a renal stone is a highly reflective structure within the collecting system with dilatation of the calyces as in figure 1 above.

2.2: Anatomy of the Urinary Tract

The urinary tract consists of the two kidneys, two ureters and the urinary bladder.(Figure 1) The kidneys are important excretory organs involved in the excretion of the end product of metabolism and excess water. Both of these actions are essential to the control of concentration of various substances in the body fluid, example, maintaining electrolytes and water balance approximately constant in the tissue fluids. The kidneys also have endocrine functions which include producing and releasing erythropoietin which affects red blood cells formation, rennin which influences blood pressure, 1, 25 - hydroxycholecalciferol, which is involved in the control of calcium metabolism and is a derivative of vitamin D, which perhaps modifies the action of parathyroid hormone and various other soluble factors with metabolic action (Guyton and Hall, 2006).
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Gross Anatomy
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Figure 2: Gross anatomy of the Urinary tract
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2.2.1  Embryonic Development of the Kidneys

Embryonically, the urineary system develops from the nephogenic cord which is part of the urogenital ridge. The kidneys have three sets of development which are: the pronephron, the mesonephron and the metanephron. The pronephroi are rudimentary non functional kidneys which appear in human embryos early in the fourth week of gestation (Moore and Persau, 2008). They are represented by few cell cluster and tubular structure in the neck region. The mesonephric ducts run caudal and open into the cloaca. After the degeneration of the mesonephroi, the pronephric ducts persist to give rise to the next set of kidneys – the mesonephroi. The mesonephroi are large elongated excretory organs that appear late in the fourth week of gestation (Moore and Persau, 2008). They function as interim kidneys for approximately four weeks until the permanent kidneys (the metanephroi) develop. The mesonephron consist of glomeruli and tubules. Metanephroi begins to develop early in the fifth week of gestation and start functioning approximately four weeks later (Moore and Persau, 2008).

The kidneys develop from intermediate mesoderm under the timed of sequential control of a growing number of genes (Longo et el,2012). The transcription of these genes is guided by morphogenic cues that invite two ureteric buds to penetrate each bilateral metanephric blastema, where they induce primary mesenchymal cells to form early nephrons. The two ureteric buds emerge from posterior ducts and mature into separate collecting systems that eventually form the renal pelvis and ureter. Induced mesenchyme undergoes mesenchymal transcription to form comma – shaped bodies at the proximal end of each ureteric
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bud loading to the S – shaped nephrons that cleft and enjoin with penetrating endothelial cells derived from sprouting angio blasts. These penetrating cells from capillaries with surrounding mesangial cells that differentiate into a glomeruli filter for plasma water and solute (Longo et el, 2012). The ureteric buds branch and each branch produces a new set of nephrons. The number of branching events ultimately determines the total number of nephrons in each kidney. There are approximately 400,000 to 2,000,000 glomeruli in each kidney at term in a normal birth (Moore and Persau, 2008) and a few as 225,000 in low birth weight (Longo et el, 2012). At term, nephron formation is complete. The increase in kidney size after birth results mainly from the enlongation of the proximal convoluted tubules as well as increase of interstitial tissue and increased rate of filtration occurs after birth (Moore and Persau, 2008).

2.2.2 Kidneys: The kidneys in their fresh state are reddish brown.They are located in the retro peritoneum on either side of the vertebrae between 4th Lumbar to 12th thoracic vertebrae. The right kidney is lower than the left kidney. The right kidney is postero-inferior to the liver and the gallbladder. The left kidney is inferior and medial to the spleen. The left kidney lie immediately anterior to the psoas and quadratic lumborum muscles. (Tempkins, 1999)as seen in figure 2.
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Figure 3: Cross section of the kidney

The kidneys are covered by a fibrous “renal or true Capsule. Fat surrounds the encapsulated kidneys in the perinephric space. Gerota fascia is a fibrous sheath that encloses each kidney, perinephric fat and adrenal gland. Normal adult kidneys are 9-12cm long, 2.5-3.5cm thick and 4-5cm wide. The kidneys are composed of two distinct areas: The sinus and the parenchyma.

Sinus: The entrance to the sinus is referred to as the hilium. Through it passes renal arteries, veins, nerves, lymphatic vessels and ureter. The sinus contains fat and the renal pelvis, which is formed by the expanded superior end of the ureter. The renal pelvis is a urine collecting system or reservoir that divides into the infundibula: 2 or 3 Major calyces that in turn divide
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into8 or 18 minor calyces. Each minor calyx is indented at the top or apex by a medullary pyramid from which it receives urine.(papilla).

Parenchyma: This surrounds the sinus. The outer cortex contains millions of nephrons – the Microscopic functional units of the kidney. The cortex lies between the renal capsule and the medulla. It is a site of urine formation.The inner medullar consists of 8-18 renal pyramids that pass urine to the minor calyces. The bases of the pyramid form a margin with the cortex. The apices of the pyramids project into the bottom or side of the renal sinus and into the minor calyces. The pyramids are separated from each other by bands of cortical tissue referred to as the column of Bertin which extend inward to the renal sinus as in figure 3.

Physiologically and as part of the excretory system, kidney functions to get rid of metabolic waste. It purifies the blood by excreting urine (excess water, salt and toxins).

2.2.3 Ureters

The ureters enter the bladder postero-inferiorly in an oblique manner approximately 5cm apart. The average length of the ureter is 30cm and the diameter is 6mm( Kawamura,1999).

In three places, the ureters are constricted: At the ureteropelvic junction; and (2) as they cross the iliac vessels and (3) at the junction with the bladder. The course of the ureter is retroperitoneal. The extravesical ureter is composed of helically oriented fibers that allow peristaltic activity.
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2.2.4  Urinary Bladder

Urinary bladder is located retroperitoneal on the pelvic floor. The bladder is a round – edged tetrahedron with a superior, posterior and two inferior surfaces. The superior surface has two regions, located posteriorly. and the apex, located inferiorly. The two ureteral orifices are located in the body on the posterior inferior portion. The urethral orifice is located in the neck of the bladder and is the most inferior region.

Physiology

The mechanism for voiding urine (Micturation) starts with involuntary and voluntary nerve impulse. Even though the bladder has a greater capacity, when the volume of urine exceeds 200 to 400ml, stretch receptors trigger transmission of impulses to the lower portion of the spinal cord, initiating the conscious desire to expel urine and a subconscious reflex, the (Micturation Reflex). The combination of the voluntary relaxation of the external sphincter muscle of the bladder, reflex contraction of linear smooth muscle fibers along the urethra and then contracting of the detrusor muscle squeezes urine out of the bladder.
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2.3
Empirical Literature Review

The epidemiology of urolithiasis differs according to geographical areas in terms of prevalence, incidence, age, sex distribution, stone location and clinical symptoms. Such differences have been explained in terms of climatic factors, diet, race and changing socio – economic conditions (Chinda et al, 2011). Thus, the empirical review will be discussed based on the above identified factors.

Prevalence and Incidence

There are varied reports of the incidence of urinary tract calculi among African Negroes. The patterns differ widely with marked periodic, seasonal, regional variations in susceptibility to the disease. Monu (1989) in a study on the pattern of urolithiasis in University of Benin Teaching Hospital – South Western Nigeria for a five year period (1980 - 1984) found urolithiasis to be a rare condition in the black African occurring with a frequency of 6.3 for 100,000 hospital population. A total of 52 patients were found with calculous disease in that study.

Another study by Mungadi et al, (2006) was conducted at the Othman Dan Fodio University Teaching Hospital, Sokoto – North Western Nigeria from 1997 to 2003. A total of 121 patients were found with urolithiasis and the hospital incidence was 25.75 per 100,000 cases for urolithiasis. The study reported that the prevalence of the disease in the region is high. Similarly, urolithiasis is also considered a common disorder in Maiduguri and most parts of the North Eastern Nigeria. A total of 117 stones were analysed in a study by Mshiela et al (2005), 41 in 1989, 27 in 1999 and 49 in 2002 at the University of Maiduguri Teaching Hospital for chemical composition. The age of the patients that form stones range
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from 2 – 89 years. The study observed a rising trend in the prevalence of urolithiasis in that geographical region. Osegbe (1987) in Lagos (South Western - Nigeria) drew the attention of the medical community to the increasing rate of urinary tract stones in Nigeria. He reported an incidence of 34 per 100,000 cases of urolithiasis. However, Mbonu et al (1984) also in a five study (1976 - 80) at the University of Nigeria Teaching Hospital, South Eastern Nigeria reported Urolithiasis incidence of 13 per 100,000 with a conclusion that Urolithiasis is rare in that region. Esho (1987) also reported an incidence of 7 per 100,000 in Lagos where 45 patients over eleven years period were diagnosed with calculous disease. There is paucity of literature on the hospital prevalence of urolithiasis in the North Central Nigeria. This therefore necessitates the need for this study.

Male to Female Ratio

Renal stones are usually described to be more frequent in men. In developing countries, the male to female ratio ranges from 1.15:1 in Iran (Safarinjad, 2007) and 1.6:1 in Thailand (Tantanuch, 2005) and 2.5:1 in Iraq (Qaader, 2006) and 5:1 in Saudi Arabia (Khan, 2004).

In Nigeria, at Uthman Danfodio University – North Western Nigeria, the male to female ratio was 23:1 (Mungadi et al 2006). South South Nigeria 4:1 (Monu, 1989), North East 12:1 (Mshliela, 2005),South Eastern Nigeria 1:5:1 (Olapade

2004). Scales et al (2007) reported a male to female ratio in the representive sample of United States population to be 1.3:1.

A knowledge of male to female ratio in our environment will enable the health care providers plan preventive measures to reduce the high incidence of urolithiasis in the area.
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Peak Age of Prevalence

Available literature indicates that the peak prevalence of urolithiasis is from twenty to forties, though most patients can develop this disease in their teenage years. (www nigerianewspaperstoday/kidney).

In a retrospective study by Olapade et al (2004) at the University College Hospital

– South Western Nigeria. Twenty cases of urinary tract were presented within the two (2) years study period. The mean age of the patients was 27 years with an age range 13 – 38 years. The peak age of prevalence was seen in 20 – 29 years age range.

Another study by Monu (1989) found peak prevalence to lie between the third and sixth decade with the highest frequency in the fourth decade. In that study, a urinary stone was found in 50 patients with an age range of 13 – 85 years.

Ekwerre (1995) at the University of Nigeria Teaching Hospital, Enugu reported peak age prevalence of 21 – 50 years. The total number of patients diagnosed with urolithiasis in the population was 96.The peak age of prevalence is however reported to be high in the developed countries especially for women. In Japan, the peak age for urolithiasis prevalence is reported to be at 50 – 59 years (Trinohieric, 2008).

Pattern of Stones Distribution

In the developed countries, the pattern of urolithiasis has long changed to predominant upper tract stones in adults. This is attributed to the improvement in the levels of nutrition. (Chinda et al, 2004).

In a study on the pattern of urolithiasis in Benin City, Nigeria by Monu (1989) where about 50 patients were found with urolithiasis, the pattern of stones
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distribution shows that 31 (62%) had stones in the upper urinary tract while 19 (28%) had lower urinary tract stones. The distribution by location shows that 21 stones were located in the kidneys, 16 in the ureters and 20 in the bladder.

Another study was carried out by Mbonu et al (1984) at the University of Nigeria Teaching Hospital for a 5 year period (1976 - 1984) to determine the pattern of urolithiasis in an African population also shows upper urinary tract predominant stones 41 (51%) while 40 (49%) for lower urinary tract stones. The pattern of presentation shows 36 stones in the bladder, 21 in the kidneys, 20 in the ureter, 3 in the ureter, 1 in the prostate. Chinda et al (2011) also retrospectively reviewed all the cases of urolithiasis in children at the University of Maiduguri Teaching Hospital, North Eastern Nigeria, between January 2004 to December 2009. The study also reported the predominance of upper urinary tract stones 39 (69.4%) and just 16(28.6%) in the lower urinary tract. Similarly, Olapade et al, (2004) also retrospectively reviewed all patients that presented to a single consultant at the University of Ibadan Teaching Hospital with symptomatic upper urinary tract urolithiasis over a 24 month period (January 2001 to December 2002). The study reported that upper urinary tract stones were seen in 20 cases while only 6 in the lower urinary tract. The study concluded that the occurrence of upper tract urolithiasis may be related to chronic dehydration exacerbated by religious fasting. There is however no recent report on this disease in the North Central – Nigeria. The current study was carried out to also evaluate the pattern and distribution of urolithiasis in the institution.
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Children

According to the literature (Trinohieric, 2008, Abubakar, 2004), urolithiasis is characterized by a pattern of endemic bladder stones in young children especially in developing counties. At Usman Danfodio University, NorthWestern Nigeria, Mungadi, et al (2006) reported that primary bladder stones were located in the bladder in young males in up to 44.5% of the 121 patients studied.

Chinda et al (2011) reported in an update survey on paedriatic urolithiasis in North – Eastern Nigeria at UMTH for a six year period. 56 children were managed for childhood urinary stones. There were 46 boys and 10 girls (M:F = 4.6 :1) with an age range of 9 months to 15 years. The stones were diagnosed by renal Ultrasonography and intravenous urography. The study however experience a paradigm.- shift from earlier assertions on paediatric urolithiasis which reported the predominance of endemic bladder stones (Abubakar et al, 2004, Mungadi et al, 2006).

Paediatrics urolithiasis was reported to be on the increase in prevalence at the centre affecting predominantly the upper urinary tract. Another study by Saraga et al (2003) in Croatia found stone location and etiology to be mainly in the upper urinary tract in 90% of cases studied.

This study was initiated to determine the prevalence of urolithiasis in University of Abuja Teaching Hospital. It will also create awareness of disease problem in this environment to encourage better health seeking behavior, prompt diagnosis and management.
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Clinical Symptoms and Signs

Renal colic and heamaturia are reported as common emergency presentation. Monu (1989) reported flank pains and urinary retention as the most common clinical symptoms for urolithiasis. In a retrospective study by Olapade et al, (2004) on chronic dehydration and symptomatic urinary tract stones in young adults in Ibadan, Nigeria. Twenty cases of urinary calculi were presented within the two year period of study. All the patients presented with mild onset of loin or back pains (Renal colic) and ultrasound detected all the cases accurately. While some kidney stones may not produce symptoms (known as silent stones), people who have kidney stones often report the sudden onset of excruciating, cramping pain in their low back and/ or side, groin, or abdomen. Changes in position do not relieve this pain (Adams, 2013).

Another study by Abubakar et al, (2004) on peadiatric urolithiasis in Northen Nigeria between 1993 to 2003, 67 Nigerian children with urinary tract calculi were diagnosed and about 30 (44.8%) presented with renal colicky pains. Buchhols et al, (2003) in his study by renal sonography diagonised renal stones in 3% of non – symptomatic subjects.

Keigo et al, (2004) in a study on the characteristics of patients with staghorn calculi to elucidate the factors contributing to staghorn stone formation in patients at Sanjurai Hospital Japan, about 82 patients (44 men and 38 women) were involved. The leading clinical symptoms of renal colic and microscopic haematuria were seen 19 (23.1%) and 23 (28.0%) respectively. Proper documentation on prevalence, presenting symptoms and pattern of presentation of
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urolithiasis in the hospitals in this locality is absent. The present study was undertaken to fill these identified gaps in literature, create awareness about urolithiasis and ensure continued surveillance of this disease in this environment.

47

CHAPTER THREE

RESEARCH METHODOLOGY

3.1  Research Design
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A prospective cross-sectionals survey design was adopted in this study.

3.2  Duration of Study

The study was carried out from June 2014-May 2015 (i.e it lasted for 12 months period).

3.3  Study Location

The study area was at the Department of Radiology, University of Abuja Teaching Hospital. It is a tertiary institution located at Gwagwalada Area Council of Federal Capital territory. The FCT has a population of about 1.5million people according to National population Census 2006.

3.4  Research Population

The population of this study comprises all the patients that underwent abdomino-pelvic ultrasound scanning at the Department of Radiology University of Abuja Teaching Hospital from June 2014 to May 2015. The patients who met the inclusion criteria were included in the research.

3.5
Sampling Technique

Convenience (non- probability) Sampling technique was used to select prospective participants in this study because it is easy, cost effective and suitable for large population studies (Agburu, 2007).
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3.6
Sample Size

The sample size was calculated using Lesiie Kish (1965) formula for large populations:

= Z²P (1-P) d²

Where,

N = desired sample size

z = 1.96 @95% confidence interval

p = Estimated population proportion and since this is not known for the target population, a value of 50 %( 0.5) is assigned to obtain a maximum value for p.

d = Absolute precision required on either side of the population. This has a value of 5 %( 0.05)

Therefore:

N = Z²P(P-1)

d²

N = 1.96 × 0.5 × 0.5

(0.05)²

N=385

However, this sample size was multiplied by a factor 6 to bring it up to 2,310 in order to improve the reliability of this study.

3.7
Inclusion Criteria

Participants must be Nigerians residing within the North Central geopolitical Region of Nigeria.

All patients who provide complete information as listed in the structured instrument were included.

All patients with or without symptoms of kidney stones were included.

All those that provide informed consent were included.
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3.8
Exclusion Criteria

All patients who could not provide complete information as listed in the structured instrument were excluded.

Non-Nigerians were excluded from the study.

Those who declined to give informed consent were excluded

3.9  Equipment/Procedure.

Description of Equipment Used:

Manufacturing company/model: Shenzhen Mindray Digital ultrasonic

diagnostic imaging system

Equipment 001: dp- 7700 /dp- 7600

Year of manufacture:  2005

Transducer: -linear 4.5 – 7. 5MHz

S-curvilinear 3.MHz

Power supply:

Line voltage: 100 -240V

Line frequency: 50HZ-60HZ

Power consumption: 350V

Operating environmental conditions:

Ambient temperature: o0c - 400c

Relative humidity: (30- 90)%

Atmospheric pressure: 700kpa – 1060kpa

Image Display:  B –mode, M = mode

Frame average: O – 7 . 0

M  - Speed:
1 – 4 seconds
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Depth: low frequency  4. 31 – 24. 8 cms

High frequency 2.16 - 11.9 cm.

Dynamic Range: 30Db -90dB-+4dB

	Acoustic Power.
	1-8`

	Image
	Processing (IP): 1- 8

	Number of focuses: 1
	- 4

	Zoom  : 100 - 400
	

	Edge enhancements: 0
	–3.0

	Smooth
	:
	0-3.0

	Post processing
	: Valid on Real time  B – mode image


Frozen B – mode and CINE LOOP B – mode image.

Gray map :
5 kinds : 1, 2 , 3 , 4 , 5 .

Device weight: Approx 9 k g.

\ M Gain: 0-9dB Peripheral devices:

Video printer – Sony up-895MD Graph/Text printer HP Deskjet 6548
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	ACCURACY OF MEASUREMENTS

	Paramenter
	
	Error Range

	a.
	Range of display depth
	4

	b.
	Range of M – mode Image time
	3

	c.
	Distance /Depth
	4

	d.
	Area (Trace, ellipse)
	130mm

	e.
	Angle
	3

	f.
	Time
	1

	g.
	Volume
	12


3.10
SONOGRAPHIC SCANNING TECHNIQUES

Patients Preparation: No special patient preparation was done, except that some patients were told to fast for 6-8hrs before the examination to augment visualization of kidneys. Patient were also told to drink a glass of water, 30-45mins before the examination to ensure a better visualization of the ureter and urine filled bladder Patient’s Position and Scanning Technique:

With the procedure explained, patients were requested to expose the body from the pubic symphisis to the xyphoid region. Using the liver as an acoustic window, the right kidney was imaged with the patient in either the supine, transverse, left posterior oblique or left lateral decubitus position. Scanning was through the anterior axillary line intercostally or subcostally after a coupling gel was placed on the skin surface. The left kidney was also imaged in the right posterior oblique or right lateral decubitus position and require transducer placement in an intercostal space along the posterior axillary line using the spleen as an acoustic window. The transducer was rotated from a transverse plane to a longitudinal position and manipulated until equal amount of cortical tissue appeared in both the upper and lower pole. This was extended to cover the ureters and the urinary bladder(kawamura,1999).
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Technical Considerations:

For better visualization of the kidneys, the patients were instructed to stop breathing after taking deep inspiration, which helps to push the liver, spleen and kidney down below the ribs as much as 2.5cm. A 3.5MHz transducer frequency was used for adults while a 5MHz transducer frequency was used in scanning the children. Time gain compensation (TGC) and power output was adjusted to optimize the image quality.

3.11
Sonographic Appearances of Urolithiasis

Any substance within the kidneys, ureters and the bladder was recognized sonographically as a stone if it demonstrates a highly reflective structure within the collecting system with associated posterior acoustic shadows. Smaller calculi were recognized by the strong curvilinear echoes and dilatation of the collecting system. In some cases there was associated dense echo with sound attenuation. Ureteral stones were only visualize sonographically if the ureter was significantly dilated (Kenneth,2012)as seen in figure 4-7.
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Figure 4A.longitudinal sonogram of the right upper quadrant demonstrating a

renal stone with acoustic shadowing(arrow).

Figure4B.longitudinal sonogram of the Right kidney showing a renal stone with

dilated calices

Source:2011 medicalar library.com

54

A

[image: image7.png]



Figure 5A.&B:Transverse sonogram of the Left kidney showing a renal calculous with dilated calyces.(arrow).
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Figure 6: Longitidinal sonogram of the urinary bladder demonstrating multiple calculous with posterior acoustic shadows Source: 2011medicalar library.com
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Figure 7:.Transverse sonogram of the urinary bladder showing multiple calculous

with posterior acoustic shadows.

Source: 2011medicalar library.com
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3.12
Ethical Clearance

Ethical approval to undertake this research was obtained from the University of Abuja Teaching Hospital Ethical Committee. (Appendix2). Informed consent was also obtained from the subjects that participated in the study.

3.13
Method/Instrument of Data Collection

Data was primarily collected from the patients that consented to participate in the study.

A structured instrument with the following format was used for data collection (Appendix 5).

Patients Hospital Number

Patients Sex

Patients age

Provisional diagnosis/clinical presentation

Ultrasound impression/findings

3.14
Data Analysis

Data was subjected to descriptive statistics like simple percentages, mean, standard deviation and bar chart for demographic characteristics and analyzed using student t-test(paired t-test).Probability value less than 0.05 was considered statistically significant.
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CHAPTER FOUR

DATA PRESENTATION AND ANALYSIS

4.1
RESULTS

During the study period, 2310 patients underwent abdominopelvic ultrasound scan

at the Department of Radiology, University of Abuja Teaching Hospital. Out of

this number, 31patients were sonographically identified with Urolithiasis. The

forgoing analysis is therefore based on the objectives of the study. The hospital

prevalence of urolithiasis in this population is calculated using Hyde(2005)

formula :The prevalence of urolithiasis in this study is therefore 13.4per 1,000.

Urolithiasis were found in 18 men (58.06%) and 13(41.93%) females (M: F

=1.3:1). The age range was from 2 - 64years with mean age of 31.12yrs and mean

	SD ± 3.69.
	
	
	
	

	Table4. 1:
	Distribution of urolithiasis cases by age and sex variables.

	Age (yrs)
	Men
	Females
	Total
	Percentages

	1-10
	3
	1
	4
	13.3%

	11-20
	2
	2
	4
	13.3%

	21-30
	3
	2
	5
	16.6%

	31-40
	4
	4
	8
	26.6%

	41-50
	4
	2
	6
	19.3%

	51-60
	1
	2
	3
	10.0%

	61-70
	1
	0
	1
	3.3%

	Total
	18
	13
	31
	100%

	
	Total no of patients
	31
	100%

	Source: Hospital Survey, 2015.
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From table 4.1; 4Patients (13.3%) were below 10yrs of age while another 4 patients (13.3%) were below 20yrs old. 5patients (16.6%) were between 21-30yrs. 8patients (26.6%) were found to be 31-40yrs age group. 5patients (16.6%) were aged between 41-50yrs and 3patients 10% age between 50-60yrs with 1 patient ( 3.3%) age between 61-70%.The age group in which urolithiasis occurred most commonly was in the 31-40 year age group as illustrated in the Bar Chart below.
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Figure8: Bar chart illustrating the distribution of age in patients affected with Urolithiasis.
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	Table4. 2:  Distribution of stones by site and side
	

	
	UPPER TRACT
	No.of stones(n=31)
	71%

	1
	Kidney –left
	8
	26.6%

	
	Right
	8
	26.6%

	
	Bilateral
	3
	10.0%

	2
	Ureters
	3
	10.0%

	
	LOWER TRACT
	
	29.0%

	3
	Bladder
	9
	29.0%

	
	TOTAL
	31
	100%

	
	Source: Hospital Survey, 2015.
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From table4: 2; 22(71) % of stones were located in the upper urinary tract while 9 (29%) patients had lower tract stones. Majority of the stones were located in the kidneys with equal number on both sides (26.6%) while 9patients (29.6%) had stones located in the bladder. In 3patients (10%), the stones were located in the ureters. Similarly in 3patients (10%), the stones were bilaterally located in the kidneys.
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Table4. 3: Presentation of clinical signs and symptoms of Urolithiasis

	S/N
	INDICATIONS
	NO. OF CASES
	PERCENTAGE

	
	
	(n=31)
	

	1
	Flank pain
	12 patients
	40%

	2
	Haematuria
	4 patients
	13.3%

	3
	Urinary tract infection
	2 patients
	6.6%

	4
	Obstruction
	3 patients
	10.0%

	5
	Weight loss
	1 patient
	3.3%

	6
	Previous family history of stones
	2 patients
	6.6%

	7
	Leiomyoma (incidental findings)
	1 patient
	3.3%

	8
	Inguinal hernia (incidental findings)
	1 patient
	3.3%

	9
	Frequent nocturia
	1 patient
	3.3%

	10
	Fatty liver disease/ DM (incidental
	1 patient
	3.3%

	
	findings)
	
	

	
	TOTAL
	31
	100%
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Source: Hospital Survey,2015.
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From table 4. 3; the commonest presenting symptoms were flank loin pains

12(40%), followed by heamaturia 4(13.3%), obstruction 3(10%) while urinary

tract infection (UTI) occurred in 2 (6.6%) patients.

Similarly, 1case (3.3%) presented with frequent nocturia while incidental findings

were seen in 3 patients (10.0%). There were 2cases (6.6%) of documented family

history of urolithiasis.
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4.2  DISCUSSION

Urolithiasis is a common disorder in this sub region. The prevalence of urolithiasis in this study is 13.4 per 1000. This is observed to be higher than the past findings by other researchers Monu (1987); Mbonus(1984). This may be due to variation of risk factors responsible for urolithiasis formation especially higher environmental temperatures.

There was male preponderance of stone formers in the study with male to female ratio of 1.4:1. This may be because the men are more exposed to hot weather (during farming) and also they are engaged in more rigorous work which exposes them to dehydration more than the females. It is also the reasoning of Mshielia (2005) that males in this environment take a lot of roasted meat (suya), which contains both high animal protein and sodium, two of the major factors that predispose to urolithiasis. Previous researchers in other sections of the country also reported similar findings of higher male to female ratio ( Mungadi 2006; Monu 1989; Olapade 2004).

One of the previous studies has demonstrated that urolithiasis usually occurs between the third and fourth decades of an individuals life and that the prevalence rate varies considerably according to age, while the peak incidence age is from twenty to forties (Mshielia, 2005).Similarly, this study found a maximum prevalence of 19(62.5%) noted ins the age range of 21-50yrs with the peak prevalence occurring in the 31-40 years age group. The lowest prevalence was seen in 61- 70 age group in just one case (3.3%). The finding also agrees with Marak.P et al, (2013) who reported that the highest incidence of kidney stone is in
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30- 45 year age group and decreases after the age of 50 years. This condition therefore impacts negatively on the economically active and productive population with significant health care cost burden, as it is associated with restricted activity and or hospitalization.

The decreasing urolithiasis prevalence among the older age groups (61-70) could be due to differences in sampling methods used or as a result of subjects with stones dying at a younger age. This is because urinary stone formation has been linked to a number of medical comorbities including obesity, diabeties mellitus, hypertension, chronic kidney and cardiovascular diseases(Ross,2006).

In this study 22 (71%) of the stone were located in the upper tract while only 9 (27%) were seen in the lower tract. This agrees also with the finding of other researchers from other geopolitical Regions of Nigeria (Osegbe, 1994; Ekwere 1995; Olapade et al 2004). This is attributed to the improvement in the levels of nutrition as the society becomes urbanized (Monu, 1989).

In this study, 9 (27%) of the patient were found with bladder stones and predominantly in the males (55%). The predominance of male bladder stone is in keeping with what characterize historic bladder stones .It is suggested that, they are commoner in the lower social economic class of the society and are related to hygiene, habit of drinking water and the presence of a lasting diarrhea (chinda et al, 2004).

The commonest presenting symptoms were flank loin pains (renal Colic) 12 (40%) followed by heamaturia 4(13.3%), This is similar to the finding of (Monu1989; Keigo et al, 2004; Olaopa et al, 2004) that renal colic is a common
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emergency department presentation. Incidental findings of urolithiasis was noted in 3patients 3.3(9.9%). This supports the claim by Brown (2006) that in developing Countries, the prevalence of stones is sometimes underestimated because of presence of asymptomatic stones.
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CHAPTER FIVE

SUMMARY, CONCLUSION AND RECOMMENDATIONS 5.1 SUMMARY.

In line with the objectives this study, the major findings of this study are hereby summarized as follows:

The prevalence of urolithiasis in this study is 13.4 per 1000.

The male to female ratio is 1.4:1.

The maximum prevalence of 19patients (62.5%) was noted in the age range of 21-50years and the peak age of prevalence was noted in the 31-40 years age group. The mean age of both sexes in the study is 31.12 SD±3.69

Majority of the stones 22(71%) were located in the upper urinary tract while 9(29%)were located in the lower urinary tract.

The commonest presenting symptom was flank loin pains (renal colic) 12(40%) followed by heamaturia 4(13.3%).

5.2
CONCLUSIONS

The study has thus highlighted a better knowledge on the prevalence of urolithiasis in the University of Abuja Teaching Hospital-North Central Nigeria.It has also given the peak age of prevalence, the male to female ratio and the commonest clinical symptoms in the affected subjects. The prevalence values obtained in this study can tentatively serve as a baseline data to assist for formulation of Health plans on prevention and management of Urolithiasis by the hospitals present in this locality.
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5.3  RECOMMENDATIONS

Effective urinary tract stone prevention depends upon the identification of risk factors for stone formation. This study has attributed the increase in prevalence in this sub region to excessive dehydration and diet as leading risky factors in this environment. Therefore, Education and Counseling to promote lifestyle changes with emphasis on the importance of vigorous hydration and administration of diuretics to flush the kidneys and other dietary adjustments is strongly recommended.

Ultrasonography should also be routinely employed in investigating abdominal pains as it is found to play a major role in the detection of smaller calculi than other imaging modalities with cost effectiveness.

5.4  LIMITATIONS OF THE STUDY

The study though empirically sound has the following limitations:

First, the inability to verify the results of this study with other imaging procedures such as CT, MRI, or IVU is considered a major setback for a generalized applicability.

Secondary, no pilot study was conducted for this research before the main research was embarked upon. It is the belief of the researcher that a pilot study would have added more credibility and validity to the results obtained

.
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5.5  AREARS FOR FURTHER ESEARCH.

This study is hospital based and subject to bias in patient selection. Therefore a community based interdisciplinary and multi- centered study is recommended to determine the actual prevalence of urolithiasis in the population within this region.
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APPENDIX

DETERMINATION OF SAMPLE SIZE

LESLIE KISH (1965) formula for large populations

= Z2P(1 -P) D2
Where,

N = Desized Sample Size

Z = 1.96 @ 95% Confidence Interval

P = Estimated Population Proportion (0.5)

D = Absolute precesion required on either side

Of the population with a value of 5% (0.05)

N = 1.96 x 0.5 x 0.5

(0.005)2

= 385
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This was multiplied by a factor of 6 = 2,310 to improve reliability of the study.

APPENDIX

CALCULATION OF UROLITHIASIS PREVALENCE USING HYDE (2005) formula.

Prevalence = Total number of patients with disease x k Total number of patients scanned

	Where K
	= 1000

	P=  31
	X
	1000=13.4

	2310
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APPENDIX

INFORMATION/ CONSENT FORM (ENGLISH VERSION).

I hereby seek for your consent to participate in this research study titled: Sonographic prevalence and pattern of Urolithiasis in University of Abuja Teaching Hospital, Nigeria.

The procedure uses Ultrasound machine to view the kidneys. It is non – invasion and has no side effects.

Benefit

You will be notified if any abnormality especially kidney stones is seen for further management.

Voluntary nature of participation

Participation is completely voluntary. You are free to give consent or do otherwise

Confidentiality

All information obtained will be treated as confidential.

Feedbacks
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The researcher can be contacted at departmental of Radiology and Medical Imaging, University of Abuja Teaching Hospital – 08056282853.

Consent

I have read the information form and do understand the nature and benefit of the study, therefore

…………………………………………………………………………give my consent to participate.

Signature …………………………………………………

Thank you.
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APPENDIX

HAUSA VERSION

NEMAN IZNI DA SANI

Inna neman yardan ka/ki domin bada guomawa a wannan nazari mai take:

Taswiran
bazuwan
cututukan
koda
a
baban
asibitiu
horas
da

MA’AIKATAN KIWON LAFIYA TA JAMIYAR ABUJA A NAJERIYA.

Wannam mataki yana moran nauran oltarasawu domin ganin hoton koda.

Na’uran baya shigan jiki kuma bas hi da lahani.

AMFANA.

Za a sanar da kailki, idan an taras da wata cutan koda a cikin ka/ki

ASIRI

Duk abin da ka/ki fada asiri ne ba za a faa wa kowa ba.

BADA RUHOTO

Don samun ruhoto, tuntubi mai binake a sashin hotunan asibiti, a Asibitin Hora ta Jamiyar Abuja.

IZN

Na karanta batuo na wannam takarda, na kuma fahimta.

Sabo da haka.

Ni ……………………..……………………………………………………na

yarda a.

Sa

Hanu………………………………………………………………………..…

.………

Na gode maka sosai.
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