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Abstract

Health Products and Technologies (HPTs) are fundamental to realizing Kenya's Universal Health
Coverage (UHC) goals, which emphasize high-quality medical services and minimized financial
barriers. Despite efforts to improve HPT management, several counties face inefficiencies that hinder
the consistent availability of affordable essential HPTs, undermining equitable access. This study
investigated the impact of human resource for health (HRM) factors on the management of HPTs in
selected Kenyan counties. Guided by management theory and the pragmatism paradigm, the research
employed a mixed-methods design, using a descriptive survey for quantitative data and an exploratory
approach for qualitative data. A census sampling technique encompassed 141 personnel responsible
for HPT management at level 4 and 5 public health facilities, supplemented by key informant
interviews with County Health Management Teams. Quantitative data were analyzed using descriptive
and inferential statistics, while qualitative data underwent thematic analysis. The research revealed a
correlation between human resource factors and HPT management of r = .509 (n = 106, P = .000).
Human resource factors stood out as the most impactful predictor of HPT management (\beta = 0.251;
t = 3.213; P = .002). Improving human resources for health enhances the availability of quality,
affordable HPTs, advancing UHC. The study recommends a multidisciplinary Health Products and
Technologies management Units (HPTUSs) approach to foster collaboration among pharmacy, nursing,
and clinical laboratory professionals for integrated, comprehensive HPT management.
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1.0 Introduction

Health Products and Technologies (HPTS),
including medications, vaccines, and medical
devices, are core to healthcare delivery,
supporting prevention, diagnosis, treatment,
and rehabilitation (Wang et al., 2020). Human
resources also play a critical role in HPT
management. Limitations such as inadequate
staffing, absenteeism, low productivity, and
weak supervision are well-documented
globally. For example, Canadian studies on
staffing and productivity found that remote
health centers experienced inadequate staffing
and oversight, leading to service delivery
inefficiencies. Similarly, Snell and Morris
(2018) identify human resource factors as key
limitations in the management of HPTs. In
Kenya, the MOH is responsible for recruiting
and developing human resources to ensure
effective commodity management and supply
chain oversight, yet gaps persist (Ministry of
Health [MOH], 2029).

Effective management of HPTs ensures their
consistent availability at service delivery points,
with the right quality, quantity, price, and
timing, to support Universal Health Coverage
(UHC) goals (Feyisa et al., 2021). Despite
efforts to improve HPT management,
challenges such as limited human resources,
inconsistent funding, and frequent stockouts of
essential medicines and diagnostics persist,
undermining sustainable access to healthcare.

In Kenya’s devolved health system, disparities
in HPT management across counties lead to
inconsistent availability, affordability, and
quality, thereby negatively affecting the
effectiveness of healthcare. While the Ministry
of Health aims to support human resources and
supply chain capacity, including the
establishment of multidisciplinary HPT units,
systemic challenges remain, limiting access to
quality HPTs in public facilities. This study
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investigates how human resource factors
influence access to quality health services by
promoting the availability of quality and
affordable health products and technologies.
The objective of the study was to establish the
influence of human resource factors on the
management of Health Products and
Technologies in selected Counties in Kenya, to
inform policies that improve equitable access to
essential health products and technologies,
which are vital for Universal Health Coverage.

Literature Review

The management of Health Products and
Technologies (HPTs) critically depends on
adequate staffing.  Sufficient healthcare
workers ensure the timely availability,
administration, and management of HPTSs,
which are key to achieving Universal Health
Coverage (UHC). The World Health
Organization notes that inadequate staffing
leads to shortages and delays, especially in
diagnostics and essential medicines (Tashobya
et al., 2016). In many low- and middle-income
countries, healthcare providers are
predominantly  urban-based, constraining
access to essential HPTs in rural regions and
resulting in  poorer health  outcomes
(Machanga, 2024). The disparity in healthcare
workforce distribution correlates with levels of
economic development, illustrating systemic

obstacles to delivering equitable health
services.
Training is essential for the competent

management of HPTs. Healthcare workers
must be trained in supply chain management,
demand forecasting, safe use of medical
devices, and waste management to ensure
efficient operations and avoid stockouts
(Tesfaye et al., 2019). Studies across Ethiopia,
Malawi, and Rwanda show high training rates
in Malawi and Rwanda but significant gaps in
Ethiopia, leading to uneven HPT management



(Chandani et al.,, 2012). In Tanzania, the
shortage of trained personnel is recognized as a
bottleneck to HPT accessibility (Kagwanja et
al., 2020). Moreover, task-shifting, in which
trained non-specialist cadres perform crucial
logistics functions, is a promising approach to
mitigation, despite risks of neglecting core
responsibilities.

Uneven distribution of the healthcare
workforce exacerbates HPT management
problems. Urban centers typically attract the
majority of skilled professionals, leaving rural
and marginalized areas underserved (Karanja et
al., 2018). Research in Zambia underscores the
need for tailored training and supervision to
improve performance across diverse settings
(Kanyepe, 2022). Strategic workforce planning
and mentoring are imperative to meeting future
healthcare needs and improving the geographic
distribution of competent staff for HPT
management.

Compensation influences the motivation and
retention of healthcare workers involved in HPT
management. Studies in sub-Saharan Africa and
India emphasize that equitable, competitive
remuneration aligns workforce interests with
UHC goals, improving performance (Kairu et al.,
2021; Kwesiga et al., 2020). Ethiopian healthcare
professionals report that job satisfaction is
strongly linked to compensation fairness,
underscoring its role in sustaining the skilled
personnel needed for effective commodity
management (Fatima et al., 2018).

Figure 1

Conceptual framework

Human resource factors
Staffing,
Training
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“The research revealed
human resource factors
made a substantial
unique contribution to

explaining the variance
in HPT manag

ement
and stood out as the
most impactful predictor
of HPT management”

Healthcare workers’ attitudes markedly affect
the effectiveness of HPT management.
Continuous professional development fosters
skills that keep pace with evolving medical
technologies (Dye, 2020). Challenges in
retaining skilled workers in underserved areas
underscore the need for incentives and
supportive management (Tamene, 2016).
Globally, promoting a positive work
environment with fair remuneration, effective
communication, and transformational
leadership enhances motivation to adopt
innovations fundamental to UHC (Sweed,
2016; Sansone et al., 2019).

Theoretical Framework

Utilization management theory was used in the

study. It emphasizes the importance of
efficiency, medical necessity, and
appropriateness in the application and
management of health products and

technologies in the delivery of medical services.

Staff distribution
Compensation
Attitude

Independent variable
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v

Management of Health Products and
Technologies

Availability of HPTs
Affordability of HPTs

Quality of HPTs

Dependent variable



2.0 Material and Methods

The study was conducted in Kisumu, Kiambu,
Machakos, Nyeri, and Isiolo counties in Kenya
to evaluate human resource factors influencing
HPT management. It adopted a pragmatist
paradigm that embraces both objective and
socially constructed realities. A cross-sectional
survey design collected quantitative data,
complemented by qualitative interviews. The
census method was used to select 141 staff
managing HPTs at level 4 and 5 public health
facilities, with purposively selected County
Health Management Team members serving as
key informants.

Data collection used pretested questionnaires
administered via Google Forms and structured
key informant interview guides. Ethical
approvals were obtained from the relevant
county authorities and the Institutional
Scientific Ethical Review Committee at Kenya
Methodist University
(KeMU/ISERC/HSM/26/2023), and a National
Commission permit (NACOSTI/P/23/31850)
was secured. Data quality was ensured through
piloting in Kajiado County and subsequent
refinements.
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Quantitative data were processed in SPSS v. 25
for cleaning and validation. Descriptive
statistics, including frequencies, percentages,
means, and standard deviations, were
calculated. Diagnostic tests for normality,
autocorrelation, and multicollinearity were
conducted to assess violations of assumptions.
Inferential statistics included Pearson Chi-
square for independence, Kruskal-Wallis H
tests, one-way ANOVA, Pearson product-
moment correlation, and multiple hierarchical
regression analysis, with results presented in
frequency tables. Qualitative interviews
underwent thematic content analysis. Informed
consent and strict confidentiality underpinned
ethical compliance throughout the study.

3.0 Results and Discussion

A total of 141 structured questionnaires were
distributed via Google Forms. Of these, 106
were completed, yielding a 75.2% response
rate. The study aimed to identify the key human
factors, including staffing, training, staff
distribution, compensation, and attitude, that
influence the management of HPTs in public
hospitals in Kenya, as shown in Table 1 below.

Table 1
Human Resource Factors Affecting HPTs
County Staffing Training jrsif:ibution Compensation  Attitude N Chi ;?)uare VaI:;ue
Kiambu 6(46.2%) 5(38.5%) 0(0.0%) 2(15.4%) 0(0.0%) 13 18.705 .284
Isiolo 6(42.9%) 6(42.9%) 0(0.0%) 1(7.1%) 1(7.1%) 14
Machakos 20(54.1%) 12(32.4%) 5(13.5%) 0(0.0%) 0(0.0%) 37
Kisumu 12(52.2%) 5(21.7%) 4(17.4%) 1(4.3%) 1(4.3%) 23
Nyeri 11(57.9%) 4(21.1%) 2(10.5%) 0(0.0%) 2(10.5%) 19
55(51.9%) 32(30.2%) 11(10.4%)  4(3.8%) 4(3.8%) 106

The study identified staffing as the most
significant factor influencing the management
of HPT across all counties, with 55(51.9%).
This indicates a consensus that adequate
staffing is crucial for effective HPT
management. In addition, training was the
second most influential factor in HPT
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management at the county level, accounting for
32% (30.2%). Staff distribution was reported
by 11(10.4%), indicating that the distribution of
staff across departments or facilities is less of a
concern than staffing and training. Conversely,
compensation and attitude were the least cited
factors, with only 4(3.8%). In Nyeri County,



staffing was reported as highly important, with
11 (57.9%) respondents, while compensation
was not perceived as a concern for the
management of HPTs. Also, there was a strong
emphasis on staffing in Machakos County (20,
54.1%) and Kisumu County (12, 52.2%).
Although in Isiolo County, staffing and training
were considered important, each with 42.9% of
responses, the county showed a balanced
concern for both factors. The statistical analysis
showed that these perceptions were relatively
consistent across counties, with no significant
variation in how these factors were prioritized
(Chi-Square Value = 18.705; P-value = 0.284).

The research findings mirrored those of Njogo
(2022) in Makueni County and Chelangat et al.
(2021) in Kericho County, indicating that
staffing and training are critical to healthcare

Table 2
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management, with staffing the most significant
factor. However, Ewing (2023) in Kajiado
County reported a different view, finding that
compensation, rather than staffing, was the
most important factor, highlighting the role of
financial incentives in healthcare management.

Effectiveness of Health Workers' In-Service
Training on Management of HPT

The study examined the effectiveness of in-
service training for health workers on the
management of Health Products and
Technologies, with ratings collected across five
counties: Kiambu, Isiolo, Machakos, Kisumu,
and Nyeri. The results were based on a Kruskal-
Wallis H test, a nonparametric method for
comparing the mean ranks across more than
two independent groups, as shown in Table 2.

Effectiveness of Health Workers' In-Service Training on Management of HPT

County N Mean Rank  Kruskal-WallisH — Asymp. Sig.
Kiambu 13 51.65

Isiolo 14 50.29

Machakos 37 54.12

Kisumu 23 58.91

Nyeri 19 49.37

Total 106 1.449 0.836

The study found that Kisumu County had the
highest mean rank (58.91), indicating that
respondents in this county perceived in-service
training as the most effective in improving the
management of HPTs compared with the other
counties. Machakos County had a mean rank of
54.12, with Kiambu and Isiolo Counties having
mean ranks of 51.65 and 50.29, respectively.
Nyeri County had the lowest mean rank
(49.37). Perceptions of the effectiveness of in-
service training in managing HPTs were similar
across the five counties, with no significant
differences in ratings (Kruskal-Wallis H
statistic = 1.449, P-value = 0.836).

Evidence from the Kenyan public sector
suggests that in-service training is perceived as
highly effective by professionals, emphasizing
its critical role in enhancing management
competencies and professional development
across various institutional levels. Similarly,
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Mwanakarama et al. (2022) reported similar
perceptions in Mombasa County, where
respondents highlighted the positive impact of
regular training on professional competencies.
However, a study by Odhiambo and Wabala
(2023) in Nakuru County found that in-service
training was perceived as less effective due to
logistical challenges and insufficient follow-
up, resulting in minimal improvements in
management practices.

Frequency of Staff Training on HPT
Management

The study investigated how frequently training
was provided to staff to keep them up to date
on advancements in the management of Health
Products and Technologies across five
counties: Kiambu, Isiolo, Machakos, Kisumu,
and Nyeri. The Kruskal-Wallis H test was used
to compare mean ranks across these counties,
as shown in Table 3 below.
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Table 3

Frequency of Staff Training on HPT Management

County N Mean Rank Kruskal-Wallis H P value
Kiambu 13 46.69

Isiolo 14 57.75

Machakos 37 56.89

Kisumu 23 39.57

Nyeri 19 65.29

Total 106 9.952 .041

The study revealed that Nyeri County provided
staff training more frequently than other
counties (mean = 65.29). Nevertheless, Isiolo
County (mean = 57.75) and Machakos County
(mean = 56.89) had relatively high mean ranks.
Kisumu County had the lowest mean rank
(39.57), suggesting that training is provided
least frequently in this county. The asymptotic
significance of 0.041 (P-value < 0.05) indicated
a statistically significant difference in training
frequency across counties (Kruskal-Wallis H
statistic = 9.952).

Wambugu (2021) conducted a study in Nakuru
County that supports these findings, noting that
frequent staff training was associated with
improved healthcare outcomes. Similarly,
Rashid (2021) observed in Mombasa County

Table 24

that higher training frequency was linked to
better service delivery in public institutions.
However, Wamunga & Wakhu (2021) present
a contrasting view from research in Kakamega
County, arguing that training frequency had
less impact on performance than the quality and
relevance of the training provided.

Satisfaction with the Current Compensation
Structure for Staff in HPT

The study examined satisfaction with the
current compensation structure for staff
involved in the management of Health Products
and Technologies (HPT) across five counties:
Kiambu, Isiolo, Machakos, Kisumu, and Nyeri.
The Kruskal-Wallis H test was used to compare
the mean ranks of satisfaction across these
counties, as shown in Table 4 below.

Satisfaction with the Current Compensation Structure for Staff in HPT

County N Mean Rank Kruskal-Wallis H Asymp. Sig.
Kiambu 13 43.58

Isiolo 14 55.21

Machakos 37 51.11

Kisumu 23 60.15

Nyeri 19 55.63

Total 106 3.056 549

The study found that Kisumu County significance implied that, across all five

(mean=63.24) had a compensation structure
that was more satisfactory to staff than those in
other counties. Nyeri County (mean=55.63)
and Isiolo (mean=55.21) also showed relatively
high levels of satisfaction. Kiambu County had
the lowest mean rank (43.58), indicating lower
staff satisfaction with the compensation
structure in this county. While Kisumu, Nyeri,
and Isiolo counties showed higher mean ranks,
indicating somewhat higher satisfaction with
the compensation structure, these differences
were not statistically significant. The lack of
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counties, staff satisfaction with the current
compensation structure for HPT management
was relatively uniform (Kruskal-Wallis H
statistic = 3.056; P-value = 0.549).

The findings agreed with those of Patta (2021)
in Kakamega County, showing no statistically
significant  differences in compensation
satisfaction among health personnel. However,
a study by Mirera et al. (2020) in Machakos
County contradicted these results, revealing
significant  disparities in  compensation



across  healthcare facilities,
suggesting that local factors may play a more
substantial role in some regions.

satisfaction
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Effectiveness of addressing human resources
strategy challenges

The respondents rated the effectiveness of
addressing challenges in aligning human
resources strategies with HPT management
goals, as shown in Table 5 below.

Table 3Effectiveness of addressing human resources strategies challenges

County N Mean Rank Kruskal-Wallis H Asymp. Sig.
Kiambu 13 50.54 8.204 0.084

Isiolo 14 37.75

Machakos 37 56.62

Kisumu 23 63.24

Nyeri 19 49.26

Total 106

The study found that Kisumu County addresses
challenges related to aligning human resources
strategies with HPT management goals more
favourably than other counties (mean rank =
63.24), followed by Machakos County (mean
rank = 56.62). Kiambu and Nyeri Counties
addressed these challenges to a moderate extent
(mean ranks = 50.54 and 49.26, respectively).
Conversely, Isiolo County addressed these
challenges less favourably than the other
counties. Although Kisumu and Machakos
Counties appear to have higher ratings for the
effectiveness of addressing these challenges,
the differences across counties were not
statistically significant (Kruskal-Wallis H
value = 8.204; p-value = 0.084).

Further, the key interviewees reported that the
hospitals experienced human resources
challenges.

“...Some of the challenges faced regarding
human resources in the management of health
products and technologies include a shortage
of personnel, high staff turnover, inadequate
training in forecasting and quantification at
both the management and facility levels, a
limited number of technical staff; capacity
challenges in HPT management, cases of lack
of integrity, theft, resistance to the use of
inventory management tools (manual &
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electronic), and brain drain due to human
resource resignations...” (KII, Male, 004, 24th
June, 2024)

In line with these findings, counties that
implement more sophisticated human resource
strategies generally achieve better alignment
with their health product and technology
management goals, resulting in superior health
outcomes. Similarly, Khatoon (2020) found
that effective human resource management is
crucial for achieving organizational goals,
supporting the idea that certain countries may
perform better in this regard. However, Yagqoob
et al. (2022) argue that the perceived
effectiveness of human resources strategies
may vary significantly by regional economic
conditions, suggesting that differences across
counties could still be impactful, even if not
statistically significant.

Health workers' attitude and ability to manage
HPT

The study examined the influence of health
workers' attitudes on the ability to manage
Health Products and Technologies (HPT)
across counties. The Kruskal-Wallis H test was
used to compare responses across counties, as
shown in Table 6 below.
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Table 6

Health workers' attitude and ability to manage HPT

County N Mean Rank Kruskal-Wallis H Asymp. Sig.
Kiambu 13 62.23 1.974 0.741

Isiolo 14 54.86

Machakos 37 52.65

Kisumu 23 48.54

Nyeri 19 54.18

Total 106

Kiambu County has the highest mean rank
(62.23), suggesting that respondents in this
county perceive health workers' attitudes as
having a stronger impact on the ability to
manage HPT than in other counties. Isiolo and
Nyeri counties had similar mean ranks (54.86
and 54.18, respectively), indicating moderate
perceptions of the impact of health workers'
attitudes on HPT management. In contrast,
Kisumu County had the lowest mean rank
(48.54). Although Kiambu appears to have the
highest mean rank, suggesting a stronger
perceived impact of health workers' attitudes on
HPT management, the differences among the
counties are not statistically significant
(Kruskal-Wallis H=1.974, p = 0.741). Overall,
perceptions across the counties were relatively
similar, and no county stood out as having a
significantly different view on the impact of
health workers' attitudes on HPT management.

Wamunga and Wakhu (2021) found in Nakuru
County that health workers' attitudes
significantly influenced patients' management
of hypertension (HPT), supporting the idea that
positive perceptions can enhance treatment
outcomes. Similarly, Njoroge (2020) in
Murang'a County reported that healthcare
providers' attitudes played a crucial role in
patients' adherence to HPT management plans.
However, Kiarie and Mbugua (2022) in
Nairobi County disagreed, concluding that
health workers' attitudes had a minimal impact
on HPT management, with access to healthcare
facilities and medication availability being
more critical factors.

The study found that human resource factors
are pivotal to facilitating access to high-quality
Health Products and Technologies (HPTS), as
reflected in a mean score of 4.15. Respondents
emphasized that effective human resource
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management—including training, recruitment,
and equitable staff distribution—is
fundamental to achieving excellence in HPT
management. Strategic investment in HR
practices directly influences the success of HPT
programs. Respondents also strongly agreed
that health workers’ attitudes significantly
impact HPT management, with a mean score of
4.30 highlighting the importance of
maintaining a positive, proactive workforce.
This elevated score also reflected staff concerns
about the unavailability of essential HPTSs,
underscoring their dedication to patient care
and resource provision. Therefore, addressing
staff concerns and ensuring the consistent
availability of critical HPTs are essential for
upholding both quality patient care and
workforce morale.

Respondents largely disagreed that the number
of staff involved in managing Health Products
and Technologies (HPTs) has no impact,
indicating that adequate staffing is viewed as
critical for effective HPT management (Mean:
1.93). Additionally, there was disagreement
about the appreciation and compensation of
health workers engaged in HPT management
(Mean: 2.65), reflecting concerns about
insufficient recognition and remuneration. The
findings underscore the importance of
addressing compensation and recognition to
sustain motivation and job satisfaction.
Overall, the analysis identified the vital role of
human resources and leadership in promoting
quality HPT management, while highlighting
the need to improve staff distribution,
compensation, and feedback systems.

4.0 Conclusion

The research revealed a correlation of 0.509 (r
=.509 ** n =106, P = 0.000) between human



resource factors and the management of health
products and technologies. Human resource
factors made a substantial unique contribution
to explaining the variance in HPT management
and stood out as the most impactful predictor of
HPT management (Beta=0.251; 1=3.213;
P=0.002). The findings highlighted the
importance of human resource factors in
improving the management of health products
and technologies. The study found that human
resources for health significantly affect the
management of Health Products and
Technologies (HPTSs) in public hospitals in
Kenya. Consequently, the null hypothesis
(HO3) was rejected, while the alternative
hypothesis (Ha3) was supported.

5.0 Recommendations

The study recommends that Kenyan county
governments ensure adequate staffing and
sufficient healthcare personnel in public
hospitals. The study also recommends the
multidisciplinary  Health  Products and
Technologies management Units (HPTUs)
approach to foster collaboration among
pharmacy, nursing, and clinical laboratory
professionals for integrated, comprehensive
HPT management. The study further
recommends ongoing training to develop and
maintain competency-building programs in
health commodity management, keeping staff
up to date on best practices for managing health
products and emerging technologies.
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