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Can we trust urine dipsticks?
Urine dispsticks are frequently used in the clinic to diagnose urinary tract infection in elderly patients even
though the urine disptick does not distinguish between urinary tract infection and asymptomatic
baceriuria.
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SUMMARY
Background: Urinary tract infection is the most common bacterial infection in the
elderly population. Overtreatment among this population is common, partly due
to the fact that the differential diagnosis between urinary infection and
asymptomatic bacteriuria is difficult. Urine dipstick appears to be a tool widely
used in the clinic to diagnose urinary tract infection in the elderly.
Objective: Investigate whether or not urine dipstick is a reliable tool to diagnose
urinary tract infection in the elderly patients in nursing homes and home care
services.
Method: A systematic literature review approach was adopted. Cinahl, PubMed,
Cochrane and Embase databases were used for systematic literature searches in
January 2015.
Result: Five of the six studies that we included, showed that neither leukocytes
nor nitrite, or a combination of the two, were adequate for sensitivity or
specificity for clinical use. A positive urine dipstick has a great chance of being
false positive. The average of the positive predictive value in the studies shows 61
percent. However, a negative urine dipstick seems to be more reliable, in which
the negative predictive value shows an average of 83 percent.
Conclusion: The literature review shows that urine dipstick does not seem to be
an appropriate tool in the diagnosis of urinary tract infection among elderly
patients. It has low reliability and it cannot differentiate between a urinary
infection and asymptomatic bacteriuria. Despite this, we apparently have no
other tool that is better. Nurses have shown to have an important role in urine
collection and prescription of antibiotics for urinary tract infection among elderly
patients. Therefore, it is important that they know the limitations of the urine
dipstick, indications for use of the urine dipstick, and how to interpret the urine

© Opphavsrett Sykepleien.no/ Forskning 10.4220/Sykepleienf.2016.58641

dipstick.

The urine dipstick is a tool much used in diagnosing urinary tract infection (UTI) among older
adult patients in nursing homes and home care services, but is it reliable? In this literature
study we try to answer this question and discuss alternative approaches.
UTI is the most common infection in the elderly population, with the highest prevalence in
nursing homes (1). UTI is a collective term for infection in the urinary tracts, and the patient
has usually been infected by his or her own colonic bacterial flora. UTI is frequently
accompanied by painful symptoms and, in the most serious cases, leads to sepsis and death
(2). To initiate treatment of UTI among adult women and men, a medical history is usually
sufficient. The most important tool in diagnosing UTI is the examination of a urine sample,
but that may be skipped if the symptoms are clear and recognised by the patient based on
earlier experience (3).
DIFFICULT TO DIAGNOSE
The urine sample collection method must be knowledge based and requires special
attention in the case of patients who use incontinence products or urinary catheter (4,5). In
the elderly the diagnosis UTI may be difficult to arrive at, as the usual symptoms are not
always present. The high proportion of patients with asymptomatic bacteriuria (ASB) (2)
further complicates such diagnostics. The prevalence of ASB in nursing homes is estimated
at 25-50 per cent for women and 15-40 per cent for men (6). The difference between UTI
and ASB is presented in Table 1 (2, 7-10). As opposed to UTI, ASB shall not be treated with
antibiotics. Medication side effects are more common among older than younger adults
(11), and proper use of antibiotics is therefore necessary to avoid unnecessary side effects,
avoid developing antibiotic resistance and to reduce costs (12).

In the care for the elderly today, urine dipsticks are often used when UTI is suspected (2). A
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urine dipstick is a strip of paper with chemicals added, to be immersed in the urine. The
strip will change colour if the urine contains bacteria, blood or sugar (13). Figure 1 describes
briefly the significance of various urine strip reactions (4, 14-16). Urine dipstick tests are
used at the suspicion of UTI based on the typical UTI symptoms. Urine dipsticks are also
commonly used at any change in the condition of the elderly, anything from weeping to
increased distress (17).
The urine dipstick was developed to diagnose a.o. UTI. It is easy to use, it is inexpensive, and
a tool that yields quick results. Urine dipsticks have been on the market for 25 years and
many studies have assessed its accuracy in discovering UTI and bacteriuria in various
populations and age groups (18). A urine dipstick can tell us whether there are leukocytes or
nitrite in the urine, but it cannot distinguish between UTI and ASB. When we know that ASB
is very common among the elderly, using only the urine dipstick to arrive at a diagnosis
probably leads to much overtreatment.
ARE URINE DIPSTICKS RELIABLE?
The literature supports that overtreatment of UTI is a known problem (19). A study showed
that when doctors used only the urine dipstick test to diagnose classical lower urinary tract
symptoms, 47 per cent of the patients received unnecessary antibiotics, while 11 per cent
did not receive proper treatment (20). Most studies on urine dipsticks are, however, done
on other population groups than the elderly. When we know that there is a high prevalence
of both UTI and ASB in the elderly population, and that it is important to distinguish between
the two, it is interesting to study the reliability of urine dipstick tests for elderly patients. The
research question for this study was thus the following:
Is the urine dipstick a reliable tool for diagnosing UTI in elderly patients in nursing homes
and home care services?

METHOD
This literature review is based on quantitative primary studies that assess the urine dipstick
as a tool in diagnosing urinary tract infection in elderly patients in nursing homes or home
care services. The inclusion criteria chosen for the study were that the articles be primary
studies, the sample populations patients over 65 years of age, the articles written in English
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or a Scandinavian language, and the studies addressing the reliability of the urine dipstick as
a tool in diagnosing UTI. We did not set any limitations with regard to the articles’ year of
publication, as it was important to find all research done on this subject. We performed
systematic searches in the databases PubMed, Cinahl, Embase and Cochrane in January
2015. The following search words were used: “urinary tract infection*”, UTI, reagent strip,
urine dipstick, dipstick urinalysis, Urine* adj stick* TW, combined with “residential facilities,
nursing homes, long term care, homes of the aged, primary care”.
The searches were somewhat different in the different databases due to the different
construction of the databases. A filter was finally added so that the articles dealt only with
persons over 65 years. We found a total of 100 articles in the various databases, and at a
review of the articles 20 duplicates were removed. The remaining 80 articles were screened
by reading headings and abstracts. A total of 65 articles were excluded as they turned out
not to be research articles, not about the elderly, not about urine dipsticks, not about UTI or
were about urine dipstick testing of incontinence products or urinary catheters. A total of 15
articles were read in full, but of these 11 were excluded, as they did not deal with urine
dipstick testing, dealt with other tools or did not deal with the elderly population. We went
through the reference lists of the articles found, and included another two articles in the
study. The flow chart in figure 2 illustrates the search and selection process.
We included six articles in our literature review. We analysed the articles by entering them
in a literature matrix (21-26) and assessing them according to the PRISMA criteria (27). We
categorised the findings according to the country in which the study was performed, type of
urine dipstick used, number of participants, study design, the purpose of the studies and the
results of the studies.

RESULTS
The systematic literature search resulted in a review of six articles addressing the reliability
of urine dipsticks in diagnosing urinary tract infection in elderly patients. The included
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studies compare urine dipstick test results and urine culture results for elderly patients. The
urine culture is used as a gold standard to assess the accuracy of urine dipsticks. The results
from the six included studies are presented in table 2 as a literature matrix of the included
studies. The studies look at leukocytes and nitrite as indicators of bacteriuria and assess the
urine dipstick’s sensitivity, specificity, positive predictive value (PPV) and negative predictive
value (NPV). Diagnostic sensitivity and specificity indicate the test’s ability to identify
healthy and sick individuals in a group, while PPV and NPV indicate the chance of the patient
being ill when the test is positive and the chance of the patient not being ill when the test is
negative, respectively. The results are presented in per cent so that an error free urine
dipstick would show a sensitivity, specificity, PPV and NPV of 100 per cent. Table 3 is a
compilation of the results for sensitivity, specificity, PPV and NPV in the included studies (21
– 26).
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SENSITIVITY AND SPECIFICITY
Sensitivity indicates the urine dipstick’s ability to discover whether the patient has
bacteriuria. Sensitivity varied considerably in the included studies. Juthani-Mehta et al. (23)
reported that a urine dipstick that showed presence of nitrite or leukocytes or both, had a
sensitivity of 100 per cent. On the other hand, Arinzon et al. (22) reported a sensitivity of 72
per cent. All studies do not report on the sensitivity to nitrite and leukocytes alone, but in
the studies that do, the results vary from 69 – 98 per cent on leukocytes and from 54 – 83
per cent on nitrite.
As opposed to sensitivity, specificity is used to describe the urine dipstick’s ability to uncover
whether the patient does not have bacteriuria. The specificity varies in the various studies.
Juthani-Metha et al. (23) looked at cases where the urine dipstick is positive for leukocytes
and nitrite, or for either one. The specificity is then 20 per cent. Ducharme et al.’s Canadian
study (26), however, reports a specificity of 70 per cent. When only leukocytes are
examined, the specificity is 26 – 81 per cent. Nitrite, on the other hand, has a specificity of
48 – 100 per cent.
POSITIVE PREDICTIVE VALUE AND NEGATIVE PREDICTIVE VALUE
Positive predictive value (PPV) and negative predictive value (NPV) tell us about the
probability of the urine dipstick giving a correct result. All the studies, except Evans et al.
(25), say something about PPV and NPV when both leukocytes and nitrite are present, or
when leukocytes or nitrite alone is indicated on the urine dipstick. PPV shows a percentage
from 31 – 93 in the various studies, whereas NPV varies from 49 to 100 per cent.
OTHER RELEVANT FINDINGS
All six studies included, except Evans et al. (25), looked at both leukocytes and nitrite as
reagents. This indicates that either nitrite or leukocytes were present, or that the urine
dipstick reacted to both variables. Several studies also looked at whether there were
indications of proteins and blood. With respect to protein and blood, none of the studies
showed that these reagents have any significance in establishing bacteriuria if this is
indicated on the urine dipstick. Indications of protein and blood are thus not reliable
indicators of UTI. Further, Sundvall et al. also compare manual reading of urine dipsticks
with an automatic analyzer of the type Clinitek 50. The study shows that the test method
does not make a difference, the results are equally good or bad with manual as with
automatic reading.
LITTLE RESEARCH ON THE SUBJECT
UTI is one of the most common bacterial infections in the older population. Nevertheless,
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UTI is often overdiagnosed and overtreated among the elderly based on unspecific clinical
indications and symptoms and a high prevalence among the elderly of ASB (5) that should
not be treated, according to clinical guidelines (7, 9, 28). Although a urine dipstick is unable
to distinguish between an ASB and a UTI, urine dipsticks are commonly used to diagnose UTI
in elderly patients. Urine dipsticks are frequently used in the clinic, and antibiotic treatment
may be initiated based on a positive urine dipstick test until a urine culture result is available
(26). As urine dipsticks appear to be much used in the clinic and the results of urine dipstick
tests have a crucial role in diagnosing UTI in the elderly, it is interesting to see how reliable
urine dipsticks are. The purpose of this literature study was to assess the reliability of urine
dipsticks in diagnosing UTI in elderly patients in nursing homes and home care services. In
spite of extensive and systematic literature search, we found only six research articles
dealing with this subject. This low number makes one wonder, considering the widespread
use of urine dipsticks.
Much research is done on urine dipsticks in other populations such as children, working
adults and predominantly on women. These studies give various results depending on age
group and patient criteria (21). Much research is done on pregnant women as a group, and
in this population urine dipsticks are recommended used to discover bacteriuria (18). There
is, however, not much research on the combination of elderly and the use of urine dipsticks;
this is supported by Bevridge et al. (5). This literature study is therefore an important
contribution to knowledge on the use of urine dipsticks in a population much plagued with
UTI, but with a high prevalence of ASB.
USING URINE DIPSTICKS IN THE CLINIC
When the general condition or behaviour of an elderly patient changes today, UTI is
generally the first suspect. A urine dipstick is a simple, inexpensive and non-invasive tool for
confirming or excluding whether a patient has UTI, and is therefore frequently used. If a
urine dipstick proves positive for nitrite and leukocytes, common practice is to contact a
physician (17), oftentimes by telephone, and antibiotics are prescribed (29).
The widespread use of urine dipstick tests in Norway is not surprising. Norwegian guidelines
for prescription of antibiotics in the primary health services (7) state that testing for
leukocytes and nitrite on a urine test strip may help establish whether an infection is
present. The guidelines also state that microscopy of the urine will not yield any additional
information to the use of urine dipsticks, that leukocytes have good test value (sensitivity
and specificity are around 85 per cent), and that a positive nitrite test corresponds with
gram-negative strings when the urine has remained four hours in the urine bladder
(specificity 96 per cent) (7). In other words, Norwegian guidelines have great faith in urine
dipsticks as a diagnostic tool.
NURSES HAVE A CENTRAL ROLE
One study shows that doctors often choose to prescribe antibiotics on the basis of a positive
urine dipstick test until a culture is available (30). This approach has, however, turned out to
have a margin of error of 20 to 40 per cent. Such erroneous diagnoses are very unfortunate
as treating older adults with antibiotics may lead to the development of resistance and
unwanted side effects. In worst case it may keep one from discovering other, underlying,
causes of the patients’ symptoms (2, 10).
The nurse has proved to have a central role in diagnosing UTI in the elderly. The nurse
observes the patients’ condition and symptoms on a daily basis, prescribes the urine culture,
uses the urine dipstick and influences the initiation of antibiotics (17). That is why it is
important that nurses have knowledge on UTI in the elderly, so that they may make the
correct assessments. Part of this assessment is to be able to interpret and know the
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limitations of the urine dipstick.
IS THE URINE DIPSTICK A RELIABLE TOOL?
The more recent studies included in this literature review (21 – 23, 26) emphasise that the
urine dipstick is not a good enough tool in confirming bacteriuria in elderly patients. The
studies point to results with many false positives and with low sensitivity and specificity, i.e.
urine dipsticks are not reliable in distinguishing between health and illness with regard to
UTI. Duchrame et al. (26) found that 61 per cent of patients with a positive urine dipstick
test did not have bacteriuria according to the urine culture. Sundvall et al. (21) showed that
with a positive urine dipstick test the probability of bacteriuria is just 51 – 73 per cent.
Deville et al. (31) have done a meta-analysis where they conclude that urine dipsticks alone
may be useful in all populations to exclude the presence of infection when there are no
positive findings of nitrite or leukocytes. Even if this meta-analysis is based on a small
number of articles on the elderly, the findings correspond well with the findings in the
articles included in our literature review. The studies included have a NPV from 88-100 per
cent with the exception of the Arinzon et al. study (22), which has a NPV of 49 per cent. This
indicates that the urine dipstick is not a very reliable tool for establishing UTI, but that it is
more reliable for excluding UTI in elderly patients.
NO BETTER TOOLS
Even if the urine dipstick is not very reliable in diagnosing UTI in the elderly, we have not so
far found a better tool. A series of studies have been done to assess the reliability of other
tools in diagnosing UTI. The McGeer criteria and the Loeb criteria are both short check lists
for diagnosing UTI with the help of clinical signs such as rising temperature, burning pain at
urination, frequent urination, suprapubic pain, change of character of urine, throbbing
tenderness over kidneys, visible blood in the urine, urine incontinence and deterioration of
mental condition (8, 32). Juthani-Mehta et al. did a study in 2007 where they assessed
whether nursing home patients with suspected UTI met the Loeb or McGeer criteria, and
whether they were in line with the laboratory results (33). Here the McGeer criteria turned
out to have a sensitivity of 30 per cent, specificity of 82 per cent, PPV of 57 per cent and NPV
of 61 per cent. The Loeb criteria showed almost the same results – that is, not very high
reliability in diagnosing UTI.
Juthani-Mehta et al. (34) did a study where they identified clinical signs in connection with
bacteriuria and pyuria (white blood cells in the urine) in nursing home patients with
suspected UTI. They showed that dysuria (painful urination), change in character of urine
and change in mental condition were related to bacteriuria combined with pyuria, but this
study gave no better results than diagnosis with urine dipsticks.
Sundvall et al. (35) studied whether higher concentration of Interleukin-6 in the urine could
indicate whether the patient had UTI with non-specific symptoms. Interleukin-6 is a
mediator for infection and plays an important role in the regulation of the immune system.
The substance can be examined with a urine analysis. This study showed that neither
increased concentration of Interleukin-6 in the urine or the use of urine dipsticks is suitable
as indicator of unspecific symptoms and bacteria in the urine in the elderly population.
IMPLICATIONS FOR PRACTICE
As mentioned, the urine dipstick is a quick, non-invasive and inexpensive tool, but
apparently not very reliable. As we do not seem to have any other, better, tool, it may be
appropriate to continue using the urine dipstick, given that the method is used properly and
interpreted correctly. The nurse must know the limitations of the urine dipstick.
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In Figure 3 (4, 7-10, 13-16, 36) we attempt to give an overview of the urine dipstick’s
limitations with regard to the factors that may give false positives and false negative
answers. Such knowledge will be of great value to the nurse in assessing the reliability of a
urine dipstick result. Figure 3 may also be used as a clinical guide for when to use urine
dipsticks and how to proceed after having collected the urine sample.
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STRENGTHS AND WEAKNESSES
This literature review’s greatest weakness is that it is based on merely six articles as little
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research has been done on elderly patients and the reliability of urine dipsticks. It is
therefore difficult to draw any major conclusions. All studies included are published in large
and acknowledged peer-reviewed journals that vouch for the quality of the research. We
will, however, note that in the oldest study included the description of its methodological
process was rather weak.
One strength of our study is that the included studies use only two types of urine dipsticks:
the brands Multistix from Bayer or Chemstrip from Roche. The studies are further uniform
in that they have used urine culture results as the gold standard, and all have used the same
limit of > 105 bacteria/ml urine as significant bacteriuria. This strengthens the comparisons
made in this literature review. The findings of the various studies can very likely be
transferred to Norwegian conditions. The studies are performed in six different countries.
The largest study is done in Sweden, a country we may compare ourselves with regarding
the structure of the care for the elderly and the older population. In all the studies
reviewed, the urine samples were cultured. There it was established that the bacteria
findings were similar and corresponded with the literature in the field.
CONCLUSION
The urine dipstick does not appear to be an appropriate tool for diagnosing UTI in the elderly
as it is not very reliable and cannot distinguish between a UTI and an ASB. We do not,
however, seem to have any other better tool. Nurses have proved to have an important role
in urine sample administration, use of urine dipsticks and initiation of antibiotic treatment
for UTI in elderly patients. It is therefore important that nurses know the limitations of a
urine dipstick test and indications for use. They also need to know how to interpret the
urine dipstick. Urinary tract infection is very common among elderly in nursing homes and
home care services, but due to difficulties in diagnosing this population group, there is great
overtreatment with antibiotics. Such overtreatment is unwanted, as it leads to development
of resistance, unwanted side effects and increased costs. Further research on differential
diagnostics between UTI and ASB will be crucial in the future.
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