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Abstract

Background

The burdens of hypertension and diabetes are increasing in low- ddig-fmcome countrigs
(LMICs). It is important to identify patients with these conditions eartye disease process.
The goal of this study, therefore, is to compare communitgugehome-based screening [for
hypertension and diabetes in Kenya.

Methods

This was a feasibility study conducted by the Academic ModeVi®ing Access {4
Healthcare (AMPATH) program in Webuye, a town in western Kenya. Hmmsed (door-td
door) screening occurred in March 2010 and community-based screetogember 2011.
HIV counselors were trained to screen for diabetes and hyperteinsitve home-basegd
screening with local district hospital based staff conductingdinemunity-based screenir)g.
Participants >18 years old qualified for screening in both groQpsanselors referred all
participants with a systolic blood pressure (SBE§OmmHg and/or a random blood glucpse
>7mmol/L (126mg/dL) to a local clinic for follow-up. Differenceslikelihood of screenin
positive between the two strategies were compared usingeFPsdixact Test. Logisti
regression models were used to identify factors associated with thieddetlof following-up
after a positive screening.

7
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Results

There were 236 participants in home-based screening: 13 (6%) 3 a160mmHg, and
54 (23%) had a random glucose7mmol/L. There were 346 participants in commurjity-
based screening: 35 (10%) had a SBBOmmHg, and 27 (8%) had a random glucese
7mmol/L. Participants in community-based screening were tvadikely to screen positive
for hypertension compared to home-based screening (OR=BP8R06). In contrast,
participants were 3.5 times more likely to screen positive fearelom blood glucoge
>7mmol/L with home-based screening (OR=3.P%¥0.01). Rates for following-up at the
clinic after a positive screen were low for both groups with 31%atients with an elevated
SBP returning for confirmation in both the community-based and home-gesgu £=1.0).
Follow-up after a random glucose was also low with 23% returnitigeimome-based group
and 22% in the community-based group=1.0)

Conclusion

Community- or home-based screening for diabetes and hypertensidi@s lis feasible
Due to low rates of follow-up, screening efforts in rural settings should focus amgio&se
to care.
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Background

In Kenya, hypertension and diabetes mellitus are considered widdgmablems but there
are few studies reporting the prevalence of these diseaseplioable screening strategies.
An analysis of worldwide data in 2005 showed that 639 million (625—-654 miltiati¢nts
with hypertension live in low and middle income countries (LMICs) [1B} 2025, the
number of adults with hypertension is predicted to increase by ab&ua60 almost three-
quarters of the world’s hypertensive population will live in LMIG. [Studies have also
found similar trends in the prevalence of diabetes, with prevaleteg ranging from < 1%
in rural areas to > 20% in urban settings with variation acegrth racial/ethnic group [4].
The International Diabetes Federation estimates that the nwhimelividuals with diabetes
in Africa will double to affect 23.9 million people by the year 2030 [5,6].

In Kenya, the available data on the burden of hypertension betd® suggests prevalence
rates of 12% and 6.6%, respectively [7]. However, low awareness ohichdiseases,
poverty, and health system factors, among other issues, may leaddcestimates of the
true prevalence [8]. While worldwide rates of diabetes and hys&dn appear to be
increasing, the paucity of locally relevant data can hinder plgnaind developing
preventative and clinical care strategies to manage thesasesseAs such, strategies to
improve the availability and accuracy of local prevalence data are needed.

Whether home-based or community-based screening is more appraprid#ds such as
Kenya is unknown. We therefore conducted a feasibility study to @@mg community-
based versus home-based screening strategy for hypertensiahabates. To assess the
feasibility of these approaches, our primary aim was to oldairestimate of disease
prevalence and describe the populations using both approaches. We aisedetkid pattern
of referral using various thresholds levels for blood pressure arat ldugar measured
during the screening exercise. We hope to use these comparaggsrsnts to inform local
public health policy and health system planning for future screening adiviti

Methods

Study setting

This pilot study is an initiative of the Academic Model Providingcéss to Healthcare
(AMPATH) program located in western Kenya, which is a pasimer between Moi
University, Moi Teaching and Referral Hospital and a consortiunNafth American
universities led by the Indiana University School of Medicine. fis¢ory, organizational
structure, and health programs of AMPATH have been described helsew9-11].
AMPATH has the stated goal to build upon an academic foundation that suptioB
academic missions of service (through healthcare), teachimd), research. AMPATH
delivers care, provides education, and performs research in netwiotkbam and rural
Ministry of Health hospitals, health centers, and dispensariegstern Kenya. AMPATH



has also developed considerable infrastructure for providing hored-lzel community-
based counseling and testing for HIV and has pioneered several inaos@ategies for
integrating intensified case finding into its comprehensive prevergicategy [9,12].
AMPATH delivers a comprehensive, community-based care program ttiatyrfocused on
patients infected with HIV but has since expanded to provide matendachild health
services and chronic disease management (specifically diabetedypertension) to a
catchment population of over 2 million persons [2]. This specificilfgiyg testing of
screening for hypertension and diabetes was carried out in théomunaof Webuye which is
located within the AMPATH catchment area. Webuye town (population 196201i1) was
selected to carry out the pilot because home-based counseling amgl (ed&CT) for HIV
was underway at the time of the study [9,12]. There also eagsesssible infrastructure for
long-term care of diabetes and hypertension at Webuye Dislgpital to manage all the
positively screened patients [13]. This project was approved dpgtiritional Research and
Ethics Committee based at Moi University School of Medicine.

Home-based screening

The home-based screening pilot was carried out in March 2010 alertgsiongoing HBCT
for HIV. Five home-based counselors (trained in HIV testing and cbagpith at least a
high school education who were contemporaneously providing home-basedcidBhiag
underwent a one-day training session on hypertension and diabetesaifimg thighlighted
the epidemiology, pathophysiology, risk factors, diagnosis/measuotearal screening
methods for hypertension and diabetes. Counselors were also irstvactiee overall goals
of treatment and prevention options. Lastly, in practical sessimmgounselors were taught
about the appropriate methodology for performing finger pricks, propesfugiucose testing
strips and meters (Abbott Optimum Xceed), and proper use of an auwtomat
sphygmomanometer (OMRON HEM-712c) with a medium sized cuff (22 ton82 Each
counselor was instructed, observed and required to demonstrate propdesdiabd
hypertension screening techniques. After completion of the trasmsgion, investigators
(SP, SMA, COA, GSB) accompanied counselors into at least one houseleidure that
they were able to provide appropriate counseling and to measure bloagrerass blood
sugar using the proper technique.

All individuals 18 years of age and above who verbally consented to thawreblood
pressure and sugar measured were eligible. Counselors traveledo-door to offer
screening services using a standardized protocol. After recevdrsal consent from the
participants, counselors counseled and tested participants forRéicipants were also
counseled on hypertension and diabetes screening and subsequenthotastedoim blood
sugar (RBS). Blood pressure was measured at the end of thevisinadter the counselor
had tested for blood sugar and HIV. Blood pressure was measurednaelyinless an error
message was recorded. In the case of an error message, mogiapdst had their blood
pressure measured again. If an error message was perngistesglved, participants were
instructed to follow up at the specified confirmation site at Webuye Distaspital.

Community-based screening

The community-based screening strategy was carried out in Nov&®@bg in conjunction
with Webuye District Hospital staff. Community mobilizers reveused to sensitize the
community to the availability of a 2-day long diabetes andehgpsion screening program in
the upcoming week to commemorate World Diabetes Day. The ligyleof this free



screening was advertised through standard modalities of satigitimcluding discussion at
church, via community chiefs meetings (locally referred tdBagza$, and by word of
mouth via community leaders. Any person 18 years of age and above vojunsitiihg the
screening booth received a free blood pressure check, free bloodesigaiad their height
and weight recorded, and BMI calculated. The screening booth tuagesdi in the center of
town and was marked with signage and staff who actively ads@ris the screening. The
screening booth was easily visible and accessible to anyipanticinterested in a free
screening. Nurses and clinical staff with experience in theagement of chronic diseases at
the Webuye District Hospital chronic disease clinics wespaonsible for performing all
elements of the screening program.

Screening and referral protocol

The same screening and referral protocol was used for both thebage-and community-
based screening strategies. Age, sex, medical record numbewaflbée), contact
information, HIV screening result (only performed in home-based rsage blood pressure
screening result, and blood sugar screening result were recoedeally for all participants
by the counselors on a standardized data collection sheet. In theungyabased screening
event, screening staff also recorded the height and weight on the sameldat@rcaheet.

A cut-off systolic blood pressure (SBP)>»fL60mmHg was used in order to triage screened
participants for referral to the local clinic for diagnostidites This cut-off was based on the
limitation that only one blood pressure reading was obtained duringngogeand to avoid
unnecessary referral due to one isolated high reading and regressards the mean. In
addition, previous studies in sub-Saharan Africa have used a highemisgrédeeshold to
avoid excess referral in settings with resource constrantsaikimize the use of resources
[14-18]. A diastolic blood pressure (DBP) cut-off was not used teescparticipants [19].
Participants who met referral criteria were referredhi® lbcal clinic located at Webuye
District Hospital for follow-up blood pressure measurements. At ftiilgw-up visit, two
blood pressure measurements were taken during the same visaverbge of the two blood
pressures taken at the clinic was calculated. Hypertensionliagisosed based on the Joint
National Committee VII criteria for systolic or diastoliobt pressure (SBP 140 or DBP>

90 mmHg) [20].

A RBS cut-off of 7.0 mmol/L (126mg/dL) was used as the thresholdeferring participants
for confirmatory testing in clinic. With the unpredictable natwfethe timing of the
screening, it is possible that some participants would have bséngfat the time of
screening. Therefore, the recommended RBS cutoff of 11.1 mmol/L (200mdpr
diagnosing diabetes would not have appropriately referred participdnatsarrived to the
screening with a fasting blood sugar resul7.0 mmol/L. Because of this dynamic, the
threshold for referral for all participants was set at 7.0 Mintolensure that any patient who
might meet either of these diagnostic criteria would be affeonfirmatory testing. Patients
meeting this referral threshold were then instructed to fasrdefoming for confirmatory
testing at the hospital based outpatient diabetes clinic on agsnseday. Patients with a
fasting blood sugar above 7.0 mmol/L in the clinic were confirmed to have diabetes.

Participants with a positive screen for hypertension (sydtdiad pressure 160mmHg) or
diabetes (RBS 7 mmol/L) were provided an information sheet and referral card to follow up
in clinic at the Webuye District Hospital. The participants wétorned to the hospital based



clinic were then provided with a free fasting blood sugar testntijoa 2 separate resting
blood pressure readings to confirm the relevant diagnosis.

Participants found to have SBP 140-159 mmHg during the initial screennegpnevided
education on appropriate lifestyle modifications and dietaryegfieg, such as salt reduction.
They were also instructed to obtain a follow-up blood pressure readihip Wi months at
any local blood pressure testing facility. Participants witpaimed fasting glucose (5.6 — 6.9
mmol/L or 100 - 125mg/dL) on the clinic based confirmatory fastimgdlglucose testing
were also instructed to engage in lifestyle modifications ana@mperan annual fasting blood
sugar at the nearest available facility.

All participants receiving a confirmed diagnosis of diabetes pettgnsion were instructed
to engage in lifestyle modifications and were registered hecappropriate chronic disease
clinic based on their diagnosis.

Participants who did not follow up after having a positive screen &treties or hypertension
in the initial screening were contacted via phone and provided additimeations and
encouragement to visit Webuye District Hospital for confirmatiartiépants were called
on at least two separate occasions at both the primary and taltehwae number provided
during the respective screening events.

Statistical analysis

All participants with complete data recorded in the screeraeggster were included in this
analysis. Descriptive analyses were used to characteriz#ethegraphic characteristics of
the findings of the two different screening strategies. Toeaehthe primary objective of
comparing the feasibility of both strategies, descriptive asalygere used to assess the
percentage of participants with an initial positive screendfabetes and elevated SBP in
both strategies. In addition, comparative statistical analyses merformed to identify
statistically significant differences between the twatsgies for diabetes and hypertension
screening. The Fischer’'s Exact Test was utilized to comtber difference in the likelihood
of screening positive for diabetes or hypertension in the home-based versosrityabased
screening strategy. Additionally, the likelihood of following up aétqrositive screening test
was compared between the two screening strategies and odds(@dipgor a positive
screening were calculated. Exact logistic regression warpeed to determine the
characteristics associated with a positive screening ttograiliabetes or hypertension. Linear
regression was utilized to identify the relationship of relecawmtriates with blood pressure
and blood sugar. In order to demonstrate the changes that might ocsetting more
aggressive referral thresholds, additional analyses were cothpieilkustrate the additional
numbers of patients that might be referred using different sageamiteria. All analyses
were completed using STATA® (College Station, Texas, Version 8).

Results

Overall findings

There were 236 participants in the home-based screening and 346paatsicin the
community-based screening who met the inclusion criteria ferathalysis with participants
having a mean age of 37 (SD=15) and 39 (SD=13) years, respectiglye(l). As seen in



Table 1, the home-based screening strategy identified 13 partgif@¥tt of the total
population screened) with a SBP greater than or equal to 160mmHg, tivaitommunity-
based strategy identified 35 participants (10% of the total populsti@ened). Participants
in the community-based screening were almost twice as likehave a positive screening
for hypertension compared to the home-based screening arm (OR=%@%r& exact test,
P=0.06). With regards to diabetes screening, 54 participants (23%7apalrticipants (8%)
in the home-based screening and community-based screening, regpechee the
predefined threshold requiring confirmatory blood sugar testindicipants in the home-
based screening were 3.5 times more likely to have a positreensieg result than the
participants in the community-based screening (OR=3.51, Fischer’'s exgek@éfl).

Figure 1 Flow chart for screening results in home- and community-based scnei@ag.

Table 1 Characteristics of the home-based and community-based screeningogram for
diabetes and hypertension

Home-based Community-based

screening Screening
Number Screened 236 346
Age category (years)
18-24, n (%) 48 (20%) 49 (14%)
25-34 88 (37%) 99 (29%)
35-44 39 (17%) 85 (25%)
45-54 28 (12%) 69 (20%)
55-64 21 (9%) 32 (9%)
65-74 6 (3%) 12 (3%)
>75 6 (3%) 0
Female, n (%) 146 (61%) 204 (59%)
SBP, mean (SD) mmHg 125 (19.28) 134 (21.35)
<120, n(%) 111 (47%) 85 (25%)
120 -139 83 (35%) 157 (45%)
140 — 159 29 (12%) 69 (20%)
160- 179 10 (4%) 20 (6%)
180 — 199 2 (1%) 10 (3%)
>200 1 (1%) 5 (1%)
DBP, mean (SD) mmHg 77 (13) 78 (11.34)
<60, n (%) 8 (3%) 15 (4%)
60 — 79 134 (57%) 203 (59%)
80 -89 58 (25%) 74 (21%)
90 - 99 26 (11%) 40 (12%)
>100 10 (4%) 14(4%)
RBS, mean (SD) mmol/L 6.1 (2) 5.0 (1.8)
<7.0, n (%) 182 (77%) 319 (92%)
7.0-9.9 48 (20%) 21 (6%)
10.0 - 12.9 4 (2%) 3 (1%)
>13.0 2 (1%) 3 (1%)

Follow-up for Hypertension/Diabetes




Number of participants with elevated systolic 4 (31% of 11 (31% of
blood pressures above 160 mmHg returning fparticipants with an participants with an
confirmation elevated reading) elevated reading)
Number of participants with elevated systolic 3 11

blood pressures above 160 mmHg returning for

follow-up care

Number of participants with random blood 12 (23% of 6 (22% of participant
sugars above 7 mmol/L returning for participants with an  with an elevated
confirmation elevated reading) reading)
Number of participants with elevated blood 3 2

sugars confirmed to have diabetes and enrolled

for follow-up care

Number of participants with both overt diabetes 3 2
(RBS>9.9mmol/L) and hypertension

(SBP>160mmHg)on initial screening

BMI, mean (SD) kg/rh 23.0 (3.8)
<16.5 3
16.5-18.4 19
18.5-24.9 244
25-29.9 61
30-34.9 15
35-40 4

SD=standard deviation,SBPR=systolic blood pressureDBP=diastolic blood pressure,
RBSrandom blood sugaBP= blood pressureSBR=systolic blood pressur&dMI= body
mass indexkg=kilograms,m=meters.

Follow-up rates

The rate of follow-up for confirmatory testing in clinic was léav both screening strategies.
Of the 13 participants in the home-based screening arm withPa>$@&mmHg, 4 (31%)
returned for confirmation. All 4 of these participants had a SBR40mmHg when
confirmatory testing was performed, thereby meeting criferiahe confirmatory diagnosis
of hypertension. Similarly, in the community-based screening, 31B6) of the 35
participants identified with an SBP 160mmHg returned for confirmation and all of these
participants were confirmed to have a SBP4A0mmHg. There was no difference in the odds
of returning for confirmatory follow up between the two groups (OBZOFischer’'s exact
test,P=1.00).

In the analysis of blood sugar screening, 12 (23%) of the 54 pantisipaeeting the
predefined criteria for referral returned for the confirmafasting blood sugar in the home-
based screening with 3 receiving a confirmed diagnosis of diabe&d#us. In the
community-based arm, 6 (22%) of the 27 participants returned for thencatary fasting
blood sugar with only 2 participants being confirmatively diagnosdd awétbetes. There was
no significant difference in the odds of returning for confirmatotipiv up between the two
groups (OR=1.00, Fischer's exact teB£1.00). With the limited number of participants
returning for the fasting blood confirmation and the limited utiifya single random blood
sugar, secondary analysis did not reveal any meaningful resuttecbdlye low follow-up
rate. None of the participants in the home-based screening whdelatkd blood pressures



or blood sugars tested positive for HIV. An informal survey of the adarsat the end of
home-based screening revealed that participants who were inigaltant to undergo HIV
testing were more likely to be tested if they were offesedeening for diabetes or
hypertension at the same time.

Alternatereferral thresholds

If the threshold for referral during screening was set t8R &> 140mmHg, an additional
29 patrticipants (12%) and 69 participants (20%) in the home-based and coyrbaseid
screening program, respectively, would have been referred farmatdry testing. Adding a
DBP cutoff of> 90mmHg alongside SBP 140mHg as a threshold for referral would have
resulted in an additional 4 participants in the community basingrsag and 16 in the
home-based screening requiring referral. If a DBEOOmmHg was included, 4 participants
and 2 additional participants in the home-based and community-basedirggree
respectively, would have been referred for confirmatory testisgnaisg that all participants
with a SBP> 160mmHg would have already been referred.

In the combined analysis of the screening strategies, thereaveatistically significant
higher likelihood of screening positive for an elevated SBP if tkesesed positive for an
elevated RBSK < 0.01). Likewise, there was a statistically significamilyher likelihood of
screening positive for an elevated RBS if they screenediv$ir an elevated SBRP (<
0.01).

In the secondary analysis, univariate and multivariate linearsggreanalysis revealed that
participants of older age were more likely to have a higher @#0.01) in the combined
analysis of the home and community-based screening with scre¢nggsrticipants
having a mean age of 52 compared to a mean age of 37 for screginen@grticipants.
Other demographic characteristics including gender and BMI @rdluated in community-
based screening) did not have statistically significant associatiomS®R.

Discussion

Hypertension and diabetes mellitus are two increasingly commaditons in LMICs that

expose patients to increased risk of mortality and morbidity Ja&htifying participants in

the pre-clinical stages by screening offers participamdspaoviders an opportunity to modify
long-term risk before serious complications occur [22]. By perforrhoty home-based and
community-based screening pilot studies for hypertension and diabethktsis in western

Kenya, we have gained important insight into the burden of theseticosdichallenges in

the long-term care of patients with these conditions and the caimpasalvantages and
disadvantages of both strategies.

With a SBP screening referral cutpoint of 160mmHg, the home-lsasedning found 6% of
the population screened positive compared to 10% in the community-lzasedisg arm.
While other studies have found prevalence rates as high as 50% ya, Kmartain key
differences in methodology must be considered when assessingftiieation [7]. In this
study, a higher blood pressure threshold was set and the populationsbeeged was
predominantly rural with a distinct tribal constituency largelyde up of the Bukusu tribe.
The low prevalence of confirmed diabetes (1.2% in HBCT versus 0.6% itotheunity-
based arm) must also be interpreted cautiously when comparifigdimgs to other studies



as this study utilized a more contextualized screening gyratiesigned to fit within
AMPATH'’s overarching screening approach while not necessalityiing all the standard
diagnostic criteria typically utizlized in resource-rich isgfs. A consistent finding between
the two strategies was the low rate of follow-up amongsemiat who met the screening
threshold. Despite the inclusion of a system for phone-based remifwdeall participants
with elevated results, the follow-up rate for confirmatory bestivas low and many
participants were unavailable via the phone number provided or urgMdbi come in to the
referral hospital. This lack of follow-up illustrates a majoficdency in the feasibility of a
one-time screening approach amongst rural patient populations withauteasive linkage
strategy to ensure patients enroll into a care program. Patient educationitetidwareness
of the need for testing, cost of travel or other factors mayrege been responsible for the
low follow-up rate despite the provision of education by community eatirkers and
relatively close proximity of the health facility to patiestseened (90% of screened patients
lived within 2 miles of the facility). This investigation alsoghlights the need for
confirmatory screening strategies that can be completed in ooargacin either the home-
or community-based setting. For example, as additional data emfngdbe role of
glycosylated hemoglobin (Alc) in diagnosing diabetes in African ptpok this testing
strategy can be utilized to provide point-of-care confirmation in emeounter with or
without prior screening. Currently, this approach is largely lidniig the excessive costs of
this form of testing, limited data on the reliability of Alcsmb-Saharan African populations,
and the resource constraints which pervade this setting. Withrtediinterpretation which
can come from a single RBS and difficulty in obtaining a fashlood sugar in a voluntary
impromptu screening, there is considerable need for more conteatliatrategies [23]. As
access to point of care Alc testing is expanded in resourceainadtisettings, it is hoped
that questions about its accuracy in these populations can be addressethsequently be
integrated into home-based screening and care to continue to impeoeade with which
patients can be screened to confirm diabetes [24,25].

The study utilized a voluntary, convenience sampling approach tonsarbeoad range of
patients regardless of their baseline risks for diabetegpartension. The inclusive nature of
this screening program and low follow-up rates for confirmatasting are largely
responsible for the relatively low prevalence rates observedgltiiis screening activity.
Patients voluntarily submitting to screening in the communitgdasm were more likely to
screen positive for elevated SBP than in the home-based arm. Because of tlaeywnhatote
of this screening, it is possible that patients with a highgk dr family history of
hypertension were more likely to submit to screening than irhtimee-based arm which
screened all eligible patients in the homes visited. Based oe timengs, more targeted
screenings assessing high-risk populations will be conducted tododihe delivery of care
to patients more likely to have hypertension. Conversely, a highegmage of patients met
the positive screening threshold for diabetes in the home-basedhamnmtthe community-
based arm. One potential explanation for this is that manyipartiis were screened shortly
after having their morning or afternoon tea. It is possible theng of the consumption of
sugar containing tea and the completion of a random blood glucoseisgreeuld have led
to a small increase in their blood glucose measurement above 7.0Lmasd0% of the
patients in the home-based arm compared to 6% in the community-baséddia RBS in
the 7.0 — 9.9 mmol/L range. Because of the low rates of follow-iguriclear whether these
mildly elevated random blood glucoses represent true cases ofedialrefalse positive
screenings.



Since completing this investigation, AMPATH has partnered withkieyan Ministry of
Health to begin wide scale implementation of a diabetes and Bgp&nm screening program.
To mitigate against low rates of follow-up, a linkage strategyuding the provision of
home-based care via community health workers has been incorporatedint€gimted
approach utilizing governmental partnership has been a vital componesdiressing the
large healthcare workforce needs for chronic disease maeageAs demonstrated in this
study, setting a cut point of referral for participants vatlsBP of greater than 160mmHg
results in a smaller number of people who will be referred fofircoation compared to
lower SBP thresholds. In addition, we did not include a DBP cut-offfgiedd many
participants with single DBP measurements greater than or eq@ammHg. Whether lower
thresholds would have resulted in a higher or lower true positigegatnknown given the
low numbers of participants who returned for follow-up and that thotelawer SBPs or
elevated DBP were not referred for testing. However, with viadadility of a larger pool of
healthcare workers through partnership with the Ministry ofltHe@articipants are now
being referred if they have a SBP140mmHg or DBP> 90mmHg in order to ensure that
confirmatory testing is offered to the greatest number &fgmer. With the limited number of
confirmed cases of diabetes and lack of follow up after ele\RB] it is difficult to utilize
this feasibility assessment to refine the cutoff values fobedés referral. To better
understand the optimal cutoff values, we are currently employirgised strategy in which
patients are scheduled to have confirmatory testing for fasting Blogar via home-based
testing or at a local public health facility that is within close proxinatheir residence.

While the primary goal of this study was to demonstrateilddi through practical
implementation, there are several key limitations associatédtins approach. Because of
the logistical challenges in implementing the different screpmrograms, there was a
considerable delay in the time frames that both strategies im@temented. Because of this
limitation, it is possible that there was some overlap inpaents participating in both
screening activities. The potential also exists for an incrieatbee awareness and prevalence
of chronic diseases during the time between the two screeniaiggses which could
confound the comparison of the strategies.

One of the challenges in implementing a contextualized prograrthifopilot was setting
appropriate thresholds for referral for diabetes and hypertenstaauBe of the convenience
sampling approach, we were only able to perform a singlersoge8P and random blood
screening. While neither approach represents the recommenadgdostic approach in
isolation, it represents the most practical screening appraoash the limitations of the rural
setting in which this pilot was conducted. Through the anecdotdthéek from the screening
counselors, intermittent error readings were found when performingd bpressure
measurements. However, after performing repeat tests, tleey able to obtain blood
pressure readings on all the participants at the time of the-basael or community based
screening. As we continue to expand the chronic disease manageograim to additional
areas we hope to continue to revise our referral thresholds and screeningreggptoansure
we maximize the long-term health care benefits for the popoktwe serve within the
limited resources available. In addition, the potential impact oérioff screening for
hypertension or diabetes alongside HIV testing on acceptabilityiVV testing needs to be
explored further. Despite the challenges, we were able t®ssaske different screening
strategies and identify the primary barriers with each egfyat This activity has greatly
assisted our ongoing efforts to build sustainable chronic diseaastiotture throughout our
western Kenyan catchment area.



With the logistical challenges of providing laboratory-based diagnotidiabetes using

venous blood samples, this study relied on the less preferred diagstoategy based on
point-of-care glucose meters. While these have not been fornpglp\ed for diagnosis,

they have been suggested as a suitable alternate testiergysirasettings where laboratory
based diagnosis is not readily available [26].

Conclusions

This study illustrates that home- and community-based scredamyypertension and

diabetes can be carried out in Kenya’s rural areas. This igaesh also illustrates the

feasibility of screening for chronic diseases alongside thesinficture that has been built to
address the multifactorial aspects of HIV management and mirewe Both screening

strategies identified a large pool of high-risk participants wiiati similar rates of poor

follow-up after screening. When screening for hypertensiossessed in isolation from the
other aspects of the healthcare system, the community-bassshiag strategy seems to
attract higher risk participants compared to a more comprehehsine-based screening
strategy. One of the major benefits of home-based screening, not sfigdifiecussed in this

study, is the potential for greater linkage to the healthcastemyto facilitate home-based
care in the future.

Based on the observations in this investigation the decision toeusilicommunity-based
versus home-based should largely be based on the overarching capdbieyhealthcare
system in which it is being implemented. For settings wheradmnadble infrastructure exists
for more portable, home-based care and diagnosis, the home-basedngcsteategy

provides many potential advantages in the long-term managementtieftpabeyond

screening. For example, within AMPATH, smartphones are now usedptore the GPS
coordinates of citizens within our catchment area for subsequestratign and follow-up

from community healthcare workers [12]. For settings where isal&gely centralized at
healthcare facilities, community-based screening providgsiegk and easy to implement
approach with a potentially higher yield of high risk patients.

However, to increase the long-term health benefits for the pogilations these efforts are
intended to serve, an integrated approach linking screening, carellamdiup regardless of
the point of service delivery needs to be implemented to reduce thenpable
complications of hypertension and diabetes.
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Home-based screening Community-based screening (health fair)

Initial eligibility screening

Initial screening: N= 236 Initial screening: N=346

Phase 1: Screening

SBP2140mmHg SBP>160mmHg RBS>7.0mmol/L SBP 2140mmHg SBP 2160mmHg RBS>7.0mmol/L
N=42 (18%) N=13 (1%) N=54 (23%) N=104 (30%) N=35 (10%) N=27 (8%)

Phase 2: Confirmatory
screening in health Confirmatory Confirmatory Confirmatory Confirmatory
testing at HC testing at HC testing at HC testing at HC

nter
cente N=4 (31%) N=12 (23%) N=11 (31%) N=6 (22%)

Confirmed disease N=4 (100%) N=3 (25%) N=11 (100%)

Disease confirmed Disease
Confirmed with diagnosis of DM Confirmed with
SBP>140mmHg SBP>140mmHg

N=2 (33%)
confirmed
diagnosis of DM

N= Number of participants RBS= Random blood sugar SBP= systolic blood pressure HC= Health center
Participants with SBP greater than or equal to 140 mmHg
Participants with SBP greater than or equal to 160 mmHg
Participants with RBS greater than or equal to 7.0 mmolL

Figu
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